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I

PREFACE

“Entrust me to Turkish physicians” Mustafa Kemal ATATÜRK

Turkish physicians work devotedly under very different conditions in 
different geographical regions of Turkey. In addition, they are gaining prestige 
in the medical community by leading scientific developments in every branch of 
medicine. As in this book we have prepared, they create scientific resources for 
their colleagues and give permanent works.

Turkish physicians, who made their mark in history with the services they 
provided at the front and behind the front during the First World War, rushed 
to provide health services to people in many disasters such as floods, fires and 
earthquakes. While I was writing these lines, Turkey was struggling with an 
unprecedented disaster. As a result of 2 consecutive earthquakes in 10 different 
cities of our country, we lost thousands of our citizens, thousands of our citizens 
were injured, and rescue efforts are still continuing. Thereupon, hundreds of 
my colleagues and hundreds of health workers rushed to help the region. All 
my colleagues organize the treatment of our injured citizens by establishing 
a nationwide communication network. I believe that in this difficult process, 
self-sacrificing Turkish physicians will have their names written in history again 
with their extraordinary efforts. 

We know that the power we need is in the noble blood in our veins.

Münire BABAYİĞİT, M.D.
08 FEB 2023
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In 1920, Sir Zachary Cope wrote in his book Early Diagnosis of the Acute 
Abdomen, “Severe abdominal pain that lasts more than six hours is caused 
by some condition of surgical import’ (1). This sentiment, to this day, retains 

some truth although due to advances in medicine and science, there are more 
than 20 differential diagnoses of the acute abdomen, both surgical and medical. 

Acute abdomen is defined as a sudden onset abdominal pain which requires 
urgent medical attention (2). Acute abdomen has many reasons surgical and 
non-surgical. Nonsurgical causes include diabetes, acute intermittent porphyria, 
Addison’s crisis, FMF, sickle cell crisis et cetera. Surgical causes may include GI 
tract perforations, obstructions, acute appendicitis and so on. A careful physical 
examination and patient history as well as modern imaging modalities will help 
the diagnosis. 

1. COLORECTAL EMERGENCIES

1.1 COLON PERFORATION

The most common causes of non-iatrogenic colon perforation are
diverticulitis, colorectal carcinomas, foreign body ingestion, ischemia, trauma, 
and inflammation. 
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1.1.1	Penetrating	and	Blunt	Colorectal	Injury

Penetrating colorectal injuries are very common in abdominopelvic 
traumas and have a high rate of mortality (3,4). Management of a patient 
with a penetrating colorectal wound depends on various factors. Type of 
treatment, surgical or otherwise, depends on the overall condition of the patient, 
degree of intra abdominal contamination, the time delay between the injury 
and the treatment, and the condition of the colon. The surgeon must decide 
carefully to choose the best candidates for primary repair vs an ostomy. In a 
hemodynamically stable, relatively young patient, primary repair may be the 
best option if the degree of the peritoneal contamination is low. If the patient 
is in shock, has a high level of intraabdominal contamination, and the surgery 
has started after more than 6 hours after the injury, then primary repair of the 
colon is contraindicated (4). The nature of the penetrating trauma should also be 
taken into consideration. High-energy injuries such as gunshot wounds are often 
associated with increased levels of organ damage, peritoneal contamination, and 
hemodynamic instability (Table 1). below, the deciding criteria for ostomy are 
shown (3). 

Table 1. Indications for an Ostomy
High-velocity shotgun wounds

Blast wounds
Crush injury
Condition of the patient
Inflamed and highly infected tissue
Insufficient blood supply
Shock findings
Hemorrhage > 1L
Multiple organ injuries
Thoracoabdominal penetration

Penetrating rectal injuries are even more difficult to manage. This is due 
rectum’s anatomy and physiology: penetrating the rectum tends to result in a 
higher degree of fecal contamination and its anatomy makes the surgical repairs 
more challenging. Although the general consensus is not clear, the majority of 
rectal injuries are best managed with an ostomy to divert the fecal matter (5,6). 
Anastomotic leaks tend to be more frequent when the injury is more distally 
located (6).
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Blunt injuries to the colon and rectum are less frequent. Rarely blunt trauma 
to colon or rectum may result in perforation, and the management criteria are 
similar to primary penetrating traumas. Blunt traumas such as crush injuries 
may cause small mucosal tears or serosal hematomas. Small mucosal tears can 
be treated with primary suturing. Serosal hematomas don’t always need to be 
treated however a close inspection of the bowel must be performed to avoid 
missing a perforated section. Pelvic crush injuries with bone fractures are the 
one of the most serious types of injury and often need to be managed with a 
diverting ostomy, debridement of the nonviable tissue, and a rectal washout (3).

1.1.2	Colorectal	Carcinomas

Colorectal carcinomas can result in perforation by way of two mechanisms: 
necrosis and perforation at the primary tumor site or perforation proximal to the 
obstruction caused by the tumor (“blowout perforation”). The most common 
location for the second type of perforation is the cecum. Perforation caused by 
colorectal carcinomas have a high rate or mortality, 12-19% (5). The patient 
typically presents with symptoms of peritonitis such as guarding, rebound, 
and tenderness of the abdomen. The diagnosis may be made by performing a 
detailed physical examination, an X-ray of the abdomen, and a CT scan. In cases 
of perforation, computed tomography is the most reliable method for diagnosis. 
Presence of extraluminal air in the abdomen is the main finding in a CT scan. 
In some cases, free air may be seen under the diaphragm in an abdominal x-ray. 

The management of colorectal perforation is surgical. Exploration of the 
intestines and thoroughly irrigating the abdomen is the first step. If colorectal 
carcinoma is the cause of the perforation, the resection should be compliant 
with the oncological surgical principles as long as the patient is stable (6). 
The decision between an anastomosis or an ostomy is a challenging one for 
surgeons. Emergency surgery alone is a risk factor for anastomotic leaks (7). 
Although colostomies seem to be the safer choice, they also have complications 
such as narrowing of the opening, skin irritation, and parastomal hernias. It has 
been demonstrated that the majority of the colostomies made in the emergency 
settings were never reversed therefore the patient’s comfort in the future should 
also be taken into consideration (7). 

1.1.3	Perforated	Diverticulitis	

Perforated diverticulitis is one of most common causes of the acute 
abdomen. It typically presents with tenderness in the left lower quadrant, fever, 
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and leukocytosis. Sigmoid colon is the most common location for this pathology 
however diverticulitis can happen in any segment of the colon. 

Primary resection and anastomosis in selected cases is the mode of treatment 
if surgical treatment is indicated. The stage of the diverticulitis determines the 
treatment. Hinchey classification is widely used for the staging, demonstrated 
in Table 2 (8). According to Moore et al. stages I and II may be treated with IV 
antibiotics and bowel rest (8). Stages III and IV may present with sepsis and 
septic patients should be resuscitated accordingly before the surgery. Surgery 
may entail resection and primary anastomosis (a diverting loop ileostomy is 
recommended) or lavage and drainage in lower risk patients. For stage III and 
IV patients, primary resection anastomosis still carries a high rate of mortality 
(10%) (8). During surgery, deciding between a primary resection anastomosis, 
with or without a diverting loop ileostomy, (PRA) and Hartmann’s Procedure 
(HP) may be difficult. Several RCT studies demonstrated that PRA and HP have 
similar mortality and morbidity rates (7). 

1.1.4	Infectious	and	Inflammatory	Causes

Colon perforation due to infectious and inflammatory causes is rare. IBD or 
infectious colitis etiologies (CMV, HIV, pseudomembranous colitis) sometimes 
result in toxic megacolon. Toxic megacolon is a highly mortal complication and 
is characterized by intense dilation of the colon. 

Surgery is indicated when there are symptoms of perforation. Additionally, 
it has been shown that prophylactic surgery (to prevent perforation) reduced 
mortality significantly, from 40% to 2 % (4). Segmental resection with an 
ostomy is the ideal choice.

1.2 VOLVULUS 

Volvulus is defined as the twisting of an air-filled colonic segment about 
its own mesentery (3). Patients present with abdominal distension, tenderness, 
inability to have bowel movements, and nausea. The most common location 
is the sigmoid colon, and the second most is the cecum. In the absence of an 
acute abdomen, the first line of treatment is endoscopic detorsion, in sigmoid 
volvulus. Raveenthiran et al. stated that endoscopic detorsion should be used as 
a bridge and a temporary treatment and the main goal of treatment should be to 
resect the redundant sigmoid colon segment (9). Additionally, Raveenthiran et 
al. propose that primary resection anastomosis has good outcomes and should 
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be preferred. Cecal volvulus cannot be endoscopically managed and surgical 
exploration is indicated (3). Complicated cases of sigmoid or cecal volvulus 
(resulting in perforation and intraabdominal sepsis) are shown to be highly 
mortal and need surgical intervention. 

1.3 ISCHEMIC COLITIS 

Ischemic colitis is the result of interrupted or insufficient blood supply 
to the colon. This condition mainly affects the elderly and has a female 
predominance. Patients present with abdominal tenderness, distention, diarrhea, 
and rectal hemorrhage. Computed tomography is the primary method for 
screening in suspected patients. Typical CT findings include colonic distention, 
pneumatosis, and fat stranding (4). The most common location for ischemic 
colitis is the splenic flexure. Majority of ischemic colitis patients can be treated 
conservatively with antibiotics and bowel rest (3). Colonoscopy is recommended 
after the patient completes their recovery in order to rule out strictures and 
other colon pathologies (3). If symptoms and signs of peritonitis are present, 
necrosis and perforation may be suspected and surgical exploration is indicated. 
Resection of the necrotic bowel is necessary and primary anastomosis should 
not be performed (3). 

2. ACUTE APPENDICITIS

Acute appendicitis is the inflammation of the appendix, most commonly 
due to obstruction of its lumen by fecaliths, foreign bodies such as food, and 
neoplasms. Patients present with right lower quadrant pain, nausea, leukocytosis, 
and anorexia. Migratory pain from the umbilicus to the right lower quadrant is 
typical. McBurney’s point is the most tender location; it is found between the 
anterior superior iliac spine and the umbilicus and is 1/3rd of the distance to 
the ASIS. A CT scan or an ultrasound imaging can also be utilized for accurate 
diagnosis. Appendectomy is the mainstay treatment (3). 

3. PEPTIC ULCER DISEASE

Peptic ulcers are mucosal defects that reach into the submucosal layers. 
Peptic ulcers are commonly seen in the stomach or the duodenum and may 
cause various complications such as hemorrhage, perforation, and obstruction. 
Ulcers develop due to imbalances of the aggressive and defensive factors in 
the mucosa. Patients with peptic ulcers have epigastric pain (usually a burning 
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sensation), nausea, bloating, and dyspeptic complaints. Duodenal ulcer pain 
gets worse 2-3 hours after meals and can wake the patient up from their sleep. 
Most patients with hemorrhage, approximately 75%, will stop bleeding with 
PPI therapy and ceasing oral intake. The rest of the patients will need either 
endoscopic or surgical treatment modalities. Surgery should be considered 
after two failed endoscopic treatments. According to Schwartz’s Principles 
of Surgery, in the elderly patients, early elective surgery after a successful 
endoscopic treatment may be life-saving because these patients may not be able 
to tolerate periods of intense hemodynamic instability should the re-bleeding 
occur (3). Perforated PUD is almost always treated surgically. Simple patch 
closure is the most common method however patch closure and HSV (highly 
selective vagotomy) or patch closure with V+D (vagotomy and drainage) can be 
performed in selected patients. Biopsy should be taken in perforated ulcers in 
order to rule out gastric cancers. 

4. SMALL BOWEL OBSTRUCTION

Obstruction of the small bowel presents with abdominal tenderness, 
colicky pain, nausea, vomiting, and distention. Reasons include adhesions, 
foreign bodies, tumors, and strictures. Patients may present with an excessive 
amount of vomiting and dehydration therefore fluid resuscitation is the first step 
of the treatment regimen. Nasogastric tube should be used in order to alleviate 
the distention of the stomach. A nonoperative approach for 48 hours with an NG 
tube and bowel rest is the preferred treatment for nonischemic obstructions (3). 
If the symptoms of the patient don’t improve, surgery is recommended. Surgery 
depends on the etiology of the obstruction. After treating the obstruction (e.g. 
removing the tumor or the foreign body or adhesions), the viability of the 
remaining small bowel should be explored. Any nonviable, necrotic segments 
should be resected. If uncertain, a second-look operation may be performed 
within 24-48 hours of the first surgery. 

5. ABDOMINAL SOLID ORGAN INJURY

In current medical practice, most of the solid organ injuries are managed 
nonoperatively if the patient is hemodynamically stable. In a study conducted 
in Italy by Cipressi et al. 75% of spleen and 95% of liver trauma patients were 
successfully treated nonoperatively (4).
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4.1 Liver

According to the classification of liver injuries by  American Association 
for the Surgery of Trauma Organ Injury Scale, grade 4 and grade 5 liver injury 
patients who are hemodynamically unstable should be treated surgically (10). 
The main goal of the surgical treatment is to stop the hemorrhage. Abdominal 
packing to stop the parenchymal bleeding of the liver and non-anatomical 
resections and ligations are preferred to reduce the surgery duration and 
decrease mortality (4). Recently angioembolization has become a viable option 
in selected cases. Major anatomical liver resection for extensive liver damage 
is discouraged due to high mortality rates however it can be performed in cases 
of a major destruction of the liver tissue or a severe bile leak from intrahepatic 
bile ducts. According to Hommes et al. out of the 125 patients with liver injuries, 
only 10 of them presented with biliary leaks. Nine of those patients were treated 
either with ERCP or percutaneous drainage and only 1 of the patients needed 
surgery (11). It should be kept in mind that anatomical resection of the liver is 
very complicated and should only be performed by experienced surgeons(4).

4.2 Pancreas

Pancreatic injuries are classified according to the American Association 
for the Surgery of Trauma Pancreas Organ Injury Scale, shown in Table 4 (12). 
It is recommended that Grade 3 and 4 injuries should be treated surgically. A 
CT scan and MRCP are recommended before surgical treatment in order to 
assess the extent of the damage. MRCP is especially essential for evaluating 
the pancreatic duct system. ERCP can be utilized as part of the nonoperative 
management and can be helpful for preventing fistulas and pseudocysts (13). 
Surgical method depends on the involvement of duodenum, location of the 
pancreatic duct and tissue injury. For example, if the duct injury is to the left 
of the SMV, a distal pancreatectomy is suggested (4). Lesions of the pancreatic 
head are the most challenging and the indication for a pancreaticoduodenectomy 
is still unclear. 

4.3 Spleen

AAST classification for splenic injuries are used to determine the extent 
of the damage (Table 5) (11). As stated before, 75% of spleen injuries can be 
managed nonoperatively according to the AAST classification. CT with IV 
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contrast is the gold standard for evaluating the injury in hemodynamically stable 
patients (4). Angioembolization is effective in cases of “vascular blushing” in 
CT scan or a grade 3 injury in hemodynamically stable patients. If observation 
is the mainstay treatment, the patient needs to be closely monitored. Since 
delayed splenic ruptures may occur even after 10 days, monitorization must 
be conducted in a center where the option of surgical treatment is available. 
In hemodynamically unstable patients or in cases of grade 5 injury, surgery 
is recommended. Splenectomy is the most common procedure. Partial 
splenectomy or other salvage procedures depend on the expertise of the surgeon 
however according to Coccolini et al. partial splenectomy is not recommended. 
Additionally, laparotomy is the gold standard in penetrating spleen traumas and 
laparoscopic surgery is not recommended(14).

5. BILIARY PATHOLOGIES 

Biliary pathologies are uncommon causes of acute abdomen however 
these pathologies should be considered in the differential diagnosis of the acute 
abdomen. 

Acute calculous cholecystitis typically present with colicky right upper 
quadrant pain, nausea, and a positive Murphy’s sign. An ultrasound is the 
gold standard for evaluating the gallbladder. US criteria for acute calculous 
cholecystitis are: a wall thickness >5 mm, echo of the stone, pericholecystic 
fluid, and a positive sonographic murphy sign (4). All patients should be 
started on broad-spectrum antibiotics and IV fluids. Treatment depends on the 
patient however early cholecystectomy (within 72 hours of the symptoms) is 
recommended if the patient is fit enough to tolerate the surgery. If a patient is 
not a good fit for surgery, a cholecystostomy can be utilized to decompress the 
gallbladder. In 5-10% of the patients, cholecystitis can become complicated; 
necrosis of the gallbladder or perforation can develop. In these instances, the 
patient may present with an acute abdomen and surgical treatment may become 
necessary (15). 
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C H A P T E R  I I

SYMPTOMS AND PHYSICAL 
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ORCID : 0000-0001-6078-540X

Symptoms are the complaints that the patient describes. Symptoms are 
subjective, not measurable. For example, stomachache. The doctor cannot 
understand the nature of the abdominal pain and what it looks like with 

the examination, he learns subjectively by asking the patient. The simultaneous 
coexistence of three or more symptoms that are related to each other is expressed 
as a “symptom cluster” (“symptom group” or “symptom cluster”). The symptoms 
that make up the symptom group need not have the same etiology (1).

1. Symptoms

• Regurgitation (Water in the mouth) • Rumination • Pyrosis 
(Burning in the chest) • Globus • Dysphagia • Odynophagia  
• Dyspepsia • Nausea and Vomiting • Anorexia • Gas and bloating  
• Constipation • Diarrhea • Malnutrition • Acute abdominal pain (Acute 
abdomen) • Chronic abdominal pain (Chronic abdomen) • Jaundice  
• Ascites • Abdominal mass • Gastrointestinal bleeding

1.1. Regurgitation

Regurgitation is a symptom of painful, sour stomach contents coming into 
the mouth and throat spontaneously, without nausea and vomiting. The symptom 
of regurgitation is sometimes confused with rumination.

1.2. Rumination

Rumination, on the other hand, is the situation in which food that has been 
eaten a while ago comes into the mouth and then swallowed again without nausea 
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or vomiting. Basically, regurgitation in rumination occurs immediately after or 
during a meal, but is not triggered by nausea or gurgling. Patients often have 
lived with this symptom for years and may have consulted a physician many 
times with this complaint. Rumination syndrome is a clinical picture that can 
be easily confused with treatment-refractory vomiting, gastroparesis, burping, 
especially gastroesophageal reflux, and therefore can be overlooked. In fact, 
rumination is a method that mechanically assists the digestion of herbivores and 
animals with a multi-chambered stomach. However, it should be defined as a 
disease in humans. While it is more common in children and individuals with 
mental and developmental delays, it is increasingly defined in healthy adults (2).

1.3. Pyrosis

Pyrosis is a symptom felt in the form of a burning sensation that starts 
around the xiphoid on the stomach and spreads retrosternally upwards. It 
can also spread to the throat and back. It usually happens in the postprandial 
period. Although the symptom of pyrosis is valuable in the diagnosis, the 
severity of this symptom is not proportional to the presence and severity of 
esophagitis (3).

1.4. Globus

Globus pharyngeus; It is a clinical symptom that is described as a lump 
or foreign body sensation in the throat, which is painless, occurs continuously 
or intermittently, and generally increases during eating. Globus-like 
symptoms were first described by the Egyptians around 1900 BC. In today’s 
literature, various definitions such as “globus”, “globus pharyngeus”, “globus 
hystericus”, “pseudodysphagia” and “globus syndrome” are used to describe 
the symptom (4). 

In a recent study conducted with 122 individuals diagnosed with globus, 
44% of the patients stated that they experienced problem-related anxiety, while 
the most common pathological findings in this patient group were 15.6% reflux, 
10.6% post-infectious inflammation and 7%, 4 nasal cavity pathologies were 
detected (5). 

1.5. Dysphagia

Terminologically, dysphagia is a Greek term derived from the words 
dys (difficulty) and phagia (to eat). Dysphagia is a symptom that occurs as a 
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result of mechanical inhibition of the transfer of ingested food from the mouth 
to the stomach, decreased strength of the muscles that provide the swallowing 
movement, or deterioration of coordination. It may occur in the oropharyngeal or 
esophageal stages of swallowing. Oropharyngeal dysphagia, also called transfer 
dysphagia, is mostly caused by neurological, myopathic and metabolic causes. 
Oropharynx, larynx, and upper esophageal sphincter functions. Oesophageal 
dysphagia is often caused by intrinsic diseases of the esophagus. Dysphagia 
can also be seen due to medication, caustic substance intake and viral causes. In 
these cases, dysphagia accompanies odynophagia (6). 

1.6. Odynophagia

Odynophagia is defined as painful swallowing. Caustic substance 
intake, drug-induced esophagitis, radiation damage and infectious esophagitis 
(candida, herpes viruses and citomegalovirus) are the most important causes 
of odynophagia. Odynophagia can also be seen in cases where ulcerative 
esophagitis develops in gastroesophageal reflux (7). 

1.7. Dyspepsia

Dyspepsia; indigestion. Dys=Hard, Pepsis=Digest. Dyspepsia is a 
complex of symptoms rather than a disease. Abdominal pain (epigastric), 
burning, tightness, early satiety, fullness, bloating and belching are some of this 
symptom complex. The feeling of discomfort is not relieved by defecation, 25% 
is due to an organic cause, and 75% does not find a cause. Dyspepsia is therefore 
examined under two headings: 1. Organic 2. Functional (8).

1.8. Nausea and Vomiting

Although nausea and vomiting can be seen together, they are different 
conditions. Nausea is an uncomfortable feeling in the back of the throat and 
stomach and can result in vomiting. Nausea may be accompanied by increased 
salivation, dizziness, sweating, difficulty in swallowing, pale skin, inability to lift 
one’s head, slow heartbeat, drop in blood pressure, changes in body temperature 
and palpitations. Vomiting is the expulsion of stomach contents through the 
esophagus and mouth with a strong reflex. An irresistible feeling of vomiting 
may develop after nausea. Food poisoning, viral gastroenteritis (infection of the 
stomach and intestines caused by a virus), and certain medications are the most 
common causes of sudden nausea and vomiting (9). 
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1.9. Anorexia Nervosa

Anorexia nervosa is characterized by body image disorder, which is mostly 
seen in adolescence. Tertiary, psychological reasons, life-threatening reduction 
of food intake and advanced it is an eating disorder that is highly resistant to 
treatment, accompanied by weight loss. Individuals with anorexia nervosa often 
make severe restrictions on the amount of food they eat to prevent weight gain 
or continue to lose weight. They may vomit after eating or abuse tools such as 
laxatives, diet pills, diuretics, or enemas to control the calorie intake the body 
needs. In addition, they may try to lose weight by exercising excessively. For 
individuals suffering from anorexia nervosa, the amount of weight they lose 
is not enough and they continue to fear gaining weight. Anorexia is basically 
not about food. It is an extremely unhealthy and in many cases life-threatening 
method of dealing with emotional problems. Individuals who suffer from 
anorexia nervosa often equate weakness with self-worth (10). 

1.10. Gas

Gas is also normally present in the gastrointestinal tract (GIS). Changes 
and disorders related to the formation, distribution, excretion and amount of 
gas can cause some symptoms. Gas-related symptoms (20-40%) are the main 
reasons for most of the patients who apply to gastroenterology outpatient clinics. 
patients gas; excessive belching, visibly in the abdomen or with one or more of 
the complaints of unseen bloating and excessive flatulence. Its prevalence in 
the general population is between 16-30%. There are 5 gases (nitrogen, oxygen, 
carbon dioxide, hydrogen and methane), all of which are odorless, which 
normally make up about 99% of the gas present in the GIS. The main complaints 
of gassy patients are: recurrent frequent burping, abdominal bloating, feeling of 
fullness and discomfort; excessive winding (11). 

1.11. Constipation

Constipation in general; It is defined as insufficient defecation 
characterized by few defecations, difficult stool passage, or both. The normal 
number of defecations is accepted as 3 times a day to 1 time in 3 days. 
Constipation is generally not described as a disease, but as a collection of 
symptoms that vary from person to person. Rome IV criteria also support this 
subjective description (12). 
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1.12. Diarrhea

Diarrhea is a symptom that occurs due to infectious or non-infectious 
causes, which causes stooling more than 3-4 times a day and in quantity more than 
200-250 grams (may vary depending on age and nutritional factors), increased 
fluid and electrolyte loss. Diarrhea is defined as a decrease in stool consistency 
or an increase in fluidity. Acute diarrhea is usually defined as diarrhea that lasts 
up to 3 weeks, while chronic diarrhea is any diarrhea that lasts longer than that in 
stool consistency. Chronic diarrhea, defined as reduction lasting more than four 
weeks, is a common and challenging clinical Picture (13). 

1.13. Malnutrition

Malnutrition; It has been defined as a whole consisting of malnutrition, 
overnutrition, specific nutrient deficiencies and imbalance due to disproportionate 
nutrient intake due to insufficient nutrient intake. Malnutrition; It is a medical 
term formed by the prefix ‘mal’ meaning abnormal, bad, diseased to the word 
‘nutrition’ which means nutrition. Therefore, malnutrition can be defined as 
malnutrition. In the past, while malnutrition was mostly used to mean deficient 
and inadequate nutrition, today concepts such as overnutrition and obesity are 
also included in the scope of malnutrition. Malnutrition occurs as a result of 
deficient or excessive consumption of various foods or food groups (14). 

1.14. Acute Abdomen

Acute abdomen is abdominal pain in which signs and symptoms shorter 
than ‘1 week’ are concentrated in the abdomen, except for female patients with 
known abdominal trauma and approximately 20 weeks of pregnancy. The 2 most 
common causes are nonspecific abdominal pain (34%) and appendicitis (28%). 
Abdominal pain can be classified into 3 categories: Visceral pain, somatoparietal 
pain and referred pain. Visceral pain; pain experienced when stimuli trigger 
visceral receptors. The pain is usually blunt pain that is not well localized in the 
midline, epigastrium, periumbilical region, or lower middle abdomen because 
the abdominal organs send sensory afferents to both sides of the spinal cord. 
Somatoparietal pain is caused by stimulation of the parietal peritoneum. It is 
usually more severe than visceral pain and can be more precisely localized. An 
example of the differences between these 2 types of pain; It is vague periumbilical 
visceral pain seen in the early phase of acute appendicitis, followed by localized 
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somatoparietal pain at McBurney’s point due to inflammatory involvement of 
the parietal peritoneum. Referred pain is pain felt in places distant from the 
diseased organ. This pain occurs when visceral afferent neurons combine with 
somatic afferent neurons from different anatomical regions on second-order 
neurons located in the same spinal segment in the spinal cord. Referred pain 
may be felt in the skin or deeper tissues but is usually well localized (15,16). 

1.15. Chronic abdominal pain

Chronic abdominal pain is pain that lasts for 3-6 months and affects the 
daily activities of patients. Gastrointestinal causes and pathologies should be 
excluded in the evaluation. The best treatment is to accept the pain and reassure 
the patient that there is no possibility of a serious underlying disorder.

1.16. Jaundice

Jaundice is the yellowing of the skin and mucous membranes due to the 
accumulation of bilirubin pigment as a result of the imbalance between the 
production and clearance of bilirubin pigment. Cholestasis is a term that covers 
the physiological, morphological and clinical changes that occur as a result of 
the inability of bile to flow into the intestine. Bilirubin level may be found to be 
normal in cholestasis. Bilirubin is a tetrapyrrole compound that is formed as a 
result of the metabolism of the heme ring, which is formed by the degradation 
of free heme and hemoproteins such as cytochromes, catalase, peroxidase, 
tryptophan pyrolase, especially hemoglobin, and is yellow in color (17). 

1.17. Ascites

When ascites is mentioned, it should be understood that free fluid 
accumulation in the peritoneal cavity. Abscesses, cystic-localized fluid 
accumulations are excluded from this definition. The most common cause (80%) 
is cirrhosis. In men, the peritoneal cavity is closed and normally only very small 
amounts of intraperitoneal fluid are present. In women, the peritoneal cavity is 
continuous with the female reproductive organs and up to 20 ml of fluid can 
accumulate depending on the menstrual phase. Normally, there is less than 100-
200 ml of fluid in the peritoneal cavity, pathological fluid accumulation in this 
space is called ascites (18).

Increased abdominal circumference; It may develop as a result of ascites, 
gas-induced distention, hepatomegaly, obesity and widespread tumors. Ascites 
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can be difficult to diagnose by physical examination in obese patients. Dullness 
in the lateral parts of the abdomen is the most specific physical examination 
finding. If there is no dullness in the lateral parts of the abdomen, it is probably 
absent in ascites. If dullness is detected; The patient should be placed in the 
partial decubitus position and displaced dullness should be sought. Looking 
at the fluid wave is rarely helpful, as this is usually detected in patients with 
massive ascites (19). 

1.18. Abdominal Mass

An abdominal mass can be defined as a localized swelling or enlargement in 
one area of   the abdomen. Abdominal masses may originate from the abdominal 
wall, abdominal organs, or retroperitoneal region. However, intra-abdominal 
masses, especially those in the retroperitoneal region, may not attract attention 
until they reach large sizes. It is detected incidentally during routine controls 
or when presenting with another complaint. Sometimes, complaints such as 
pain, vomiting, constipation that occur due to the mass that takes the patient to 
the doctor, and sometimes intestinal or urinary obstruction findings. The mass 
may be due to diffuse enlargement of the intra-abdominal organs, or it may be 
palpable as a separate tumor. The palpable mass may be due to a simple cause 
such as fecaloma, or it may be due to anomalies and cysts in the gastrointestinal 
tract, inflammatory diseases or benign neoplasms. More importantly, abdominal 
mass is one of the most common findings of malignant diseases (20). 

1.19. Gastrointestinal bleeding 

It is used for all bleeding in the digestive system starting from the mouth 
and continuing to the anus. 

1.19.1.	Hematemesis	

Bloody vomit – Coffee-ground-colored (hematinized blood by stomach 
acid) or bright red, fresh blood. It is seen in hemorrhages above the level of the 
ligament of Treitz.

1.19.2.	Melena	

It is tar-like black, slimy and foul-smelling stool containing digested blood. 
Melena-shaped defecation is usually seen in upper GI bleeding. However, melena 
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can also be seen in bleeding from the proximal levels of the small intestines and 
colon. At least 50 ml. blood can cause melena. 1000 ml of bleeding can cause 
melena for 5 days (21). 

1.19.3.	Hematochezia	

Fresh, bright, red bloody stool from the rectum. It is usually seen in 
bleedings below the ileo-cecal valve. Hematochezia can be seen in heavy upper 
GI bleedings (10%).

1.19.4.	Occult	Bleeding

These are light and insidious bleedings that show signs of occult blood 
positivity in the stool. In patients; Symptoms of iron deficiency anemia such as 
pallor, dyspnea, decreased effort capacity and anginal pain are prominent. It is 
recognized by the presence of iron deficiency anemia and the presence of occult 
blood in the stool. It can be of either upper or lower gastrointestinal origin. It 
may be the first sign of gastrointestinal cancers, especially in men over 40 and 
postmenopausal women (22).

2. Abdominal Examination

The patient is taken to the examination room, information is given about 
the procedures to be performed, hands are washed for each examination, and 
consent is obtained for the examination. By preparing a suitable environment, 
it is ensured that the patient lies on the examination table and the abdomen is 
completely open. To relax the abdominal muscles, the knees are brought to half 
flexion. The patient’s head should be turned to the left (23). 

The examination is to lie in a supine position in a well-lit and comfortable 
environment, with the arms to either side or over the rib cage, and knees 
moderately low. The abdominal muscles are relaxed and the patient is made 
ready for examination. The part of the abdomen from the xiphoid process to 
the symphysis pubis should be open. In a patient with abdominal pain, the 
examination is to start from the farthest point from the place of pain and finally 
to evaluate the area of   pain. Although it is more important especially in young 
children, it is very important for patient cooperation to ensure that the diaphragm 
part of the stethoscope and our hands are warm enough to not disturb the patient 
(24). 
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The first method used to divide the abdomen into topographic regions is 
to divide it into four quadrants with two horizontal and vertical lines passing 
through the umbilicus. The main organs in the abdomen are distributed in these 
quadrants as follows :

Right upper quadrant: 1. Liver 2. Gallbladder and biliary tract 3. Duodenum 
4. Ascending colon, right curvature of colon (hepatic flexure) and transverse 
colonproximal half 5. Pancreas 6. Right kidney and adrenal gland

Left upper quadrant: 1. Stomach 2. Spleen 3. Distal half of the transverse 
colon, left curvature of the colon (splenic flexure), and descending colon 4. 
Pancreas 5. Left kidney and adrenal gland

Right lower quadrant: 1. Cecum 2. Appendix 3. Right ureter 4. Right ovary 
and tuba uterina

Left lower quadrant: 1. Sigmoid colon 2. Left ureter 3. Left ovary and tuba 
uterine

In this distribution, the abdominal aorta, inferior vena cava, bladder, uterus 
and rectum are located along the midline, while the small intestines are spread to 
all quadrants around the umbilicus. The second method is to divide the abdomen 
into nine zones with two horizontal and two vertical lines. The horizontal lines 
that provide this division unite the lowest points of the arch of the costae at the 
top and the anterior superior of the spina iliaca at the bottom. Vertical lines pass 
through the palpation points of the femoral arteries in the right and left groin. 
The main organs in the abdomen are distributed to these regions as follows:

Right hypochondrium: 1. Liver 2. Gallbladder and biliary tract 3. 
Duodenum 4. Right bend of the colon

Epigastrium: 1. Distal stomach 2. Pancreas 3. Transverse colon 4. Aorta 
and inferior vena cava

Left hypochondrium: 1. Proximal stomach 2. Spleen 3. Left bend of the 
colon

Right lumbar region: 1. Right kidney and adrenal gland 2. Proximal part of 
right ureter 3. ascending colon

Umbilical region: 1. Small intestines 2. Aorta and inferior vena cava
Left lumbar region: 1. Left kidney and adrenal gland 2. Proximal part of 

left ureter 3. Descending colon
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Right inguinal region: 1. Cecum 2. Appendix 3. Distal part of right ureter 
4. Right ovary and tuba uterina

Hypogastrium: 1. Bladder 2. Uterus 3. Rectum
Left inguinal region: 1. Sigmoid colon 2. Distal part of left ureter 3. Left 

ovary and tuba uterina (25)
Examination, palpation, percussion, and auscultation have become the 4 

pillars of clinical bedside medicine (26). 

2.1. Inspection

Whether the abdomen participates in breathing, scar tissue, hernia, and 
the presence of collateral formations are determined. The general appearance 
of the abdomen (diffuse swelling, asymmetry), skin color and lesions (icterus, 
hyperpigmentation, hair growth, skin lesions, etc.) are determined and recorded.

2.2. Auscultation

After inspection, auscultation should be performed before palpation to 
avoid increased bowel movements. The four quadrants should be listened to 
separately and each quadrant should be listened for at least one minute and the 
bowel sounds should be evaluated. Auscultation is performed by gently placing 
the diaphragm of the stethoscope on the abdomen. Abdominal aorta and renal 
artery auscultation should be performed and pathological findings (murmur) 
detected should be recorded.

2.3. Percussion

With percussion of the abdomen, pathologies can be distinguished by 
tympanic sound (coming from hollow organs) and dullness (solid organs or 
mass or presence of acid in the abdomen in appropriate matte distribution). The 
presence of ascites in the abdomen can be evaluated by percussion starting from 
the epigastric region and radiating the location of organs in the abdominal cavity 
(an enlarged uterus, liver or spleen) (27). 

2.4. Superficial and Deep Palpations and Rebound tenderness

Palpation should be started by superficial palpation. With superficial 
palpation, localization of pain, muscle resistance, presence of mass and 
condition of superficial organs are determined. Deep palpation is combined with 
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percussion findings to determine the condition of the intra-abdominal organs 
and, if any, mass-masses. It is tried to obtain information about intra-abdominal 
pathologies (rebound tenderness is detected if inflammation occurs in the 
peritoneum above the diseased organ) by looking at rebound tenderness. While 
pressing the area where the patient feels pain in a slow but controlled way, the 
occurrence of pain with the sudden withdrawal of the hand gives information 
about rebound tenderness. This examination finding suggests inflammation in 
the parietal peritoneum. In acute abdominal pain; Involuntary muscular defense, 
direct and indirect rebound tenderness, is evaluated as an indicator of peritoneal 
stimulation by evaluating whether it is regional or widespread. If the patient 
is obese, then palpation can be performed by placing the other hand on the 
palpating hand during palpation.

2.5. Acid Examination

In the presence of acid, the navel and lateral grooves of the abdomen will be 
erased in direct proportion to the amount of acid, and the appearance of a frog’s 
belly will appear. Depending on the cause of the ascites, additional findings will 
accompany it (such as the presence of collateral in liver cirrhosis). Starting from 
the xiphoid and extending to the lower abdominal regions, acid-mass separation 
is made with the radial percussion method (a matte line with the aperture facing 
upwards is obtained in acid). Detailed examination findings about ascites are 
noted by looking at the displaced dullness and fluctuation sensation (28). 

2.6. Liver examination

Liver examination is started from the right inguinal region using 
the appropriate palpation technique. Palpation is done in accordance with 
the respiratory phases. During inspiration, the palpating hand is moved 
upwards and the lower edge of the liver is tried to be felt. After inspection; 
liver size, edge features, consistency, surface, and tenderness are recorded. 
By percussion from the midclavicular line, the upper border of the liver is 
determined and the total vertical liver size is decided by determining how 
much it has passed the rib curve in the same line with palpation. In addition, 
the presence of murmur is evaluated by auscultation of the liver. An increase 
in jugular vein engorgement (hepatojugular reflux) by pressing on the liver is 
a helpful physical examination method in detecting conditions that cause liver 
congestion such as heart failure.
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2.7. Spleen examination

Examination is started from the left inguinal region using the appropriate 
palpation technique. Palpation is done in accordance with the respiratory phases. 
Percussion of the Traube area is performed. Thus, with percussion and palpation, 
information about the size of the spleen, if it is large, the detection of the notch, 
the spleen edge and surface properties, consistency, and sensitivity are obtained. 
Pathological findings found are recorded. (29). 

2.8. Kidney examination

With the palpation of the kidney lodge, information about the condition 
and sensitivity of the kidneys is obtained. To palpate the right kidney, try to 
palpate the kidney between both hands from the lateral rectus muscle with the 
right hand while pushing the kidney upward from behind with the left hand 
parallel to the 12th rib and reaching the costovertebral angle. In the left kidney 
palpation, you can try to palpate by laying the patient on the left side or as in the 
spleen examination.

The bladder, ovaries, and uterus are normally not discernible by palpation 
and percussion. Globe vesical (full bladder due to inability to urinate) or tumors 
that will develop in all three organs can be detected by palpation or percussion. 
In such cases, they present with percussion as a downward facing matte line.

In the abdominal examination, special painful points are detected by 
palpation and their relationship with the complaints is determined (such as 
McBurney, Murphy’s point) (30). 
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1. Introduction

The patient group with abdominal pain constitutes an important part of 
the admissions to both the emergency service and various outpatient 
clinics. It is important to take a good history, to know the causes and 

mechanisms of intra-abdominal and extra-abdominal pain in order to accurately 
evaluate abdominal pain and provide satisfactory care to the patient. If pain lasts 
less than a week then it is called acute pain. Such patients should be evaluated 
and diagnosed quickly. If all patients with acute abdominal pain are considered, 
40% of the patients have abdominal pain that does not comply with the known 
forms of abdominal pain clinical features (1).

The main point to be considered when making the initial evaluation of the 
patient with abdominal pain in the emergency room is to decide whether the 
event is acute or not. Treatment of acute pain should be planned without delay 
according to the surgical or internal causes. The way to do this starts with a 
correct anamnesis and physical examination. After ensuring the hemodynamic 
stability of the patients with the available resources, advanced diagnostic 
methods and examinations should be used. Although the use of analgesics is 
not recommended in acute abdominal pain, since it prevents early diagnosis, 
eliminates symptoms and prolongs the event, painkillers can be administered 
after appropriate physical examination in order to ensure the comfort of patients 
who will wait in the emergency service for a long time and to prevent unnecessary 
agitation (2).

The term acute abdomen denotes a non-traumatic condition. In the 
literature, it is expressed as new abdominal pain that started within the last 
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week. Delays in the diagnosis and treatment of this syndrome, whose etiological 
factors are often related to an intra-abdominal disorder, adversely affect the 
prognosis. The diagnosis of acute abdomen is not always easy. It was determined 
that half of the patients who applied to the emergency services with acute 
abdominal pain were not related to acute abdomen but were based on reasons 
such as gastroenteritis and menstrual disorders. The most common causes of 
acute abdomen are acute appendicitis, acute cholecystitis, bowel obstruction, 
perforated ulcer and diverticulitis. Comparing the groups of patients presenting 
with acute abdominal pain who required or did not require surgery, it was seen 
that fever or leukocytosis were present in both groups (2).

These results suggest that the mentioned factors cannot be surgical 
criteria. As a co-factor, pain always precedes nausea in patients with 
surgical problems. The opposite situation is observed in patients who do not 
need surgery. No laboratory or X-ray finding of a pathognomonic clinical 
syndrome has been identified for acute abdominal pain. Therefore, if the 
patient has surgical treatment conditions, there is usually an indication for 
laparotomy (1, 2).

2. Types of Pain Caused by Abdominopelvic Diseases

2.1. Sudden Onset of Pain

In this presentation pain starts suddenly. The patient can tell the beginning 
of the event. The patient may go into shock due to etiological reasons. Abdominal 
tenderness may occur with the development of perforation and peritonitis. 
Radiological examination and paracentesis can detect disease. Angiography 
may reveal mesenteric vascular lesions. Fever and leukocytosis are not seen at 
the onset of sudden pain (3).

2.2. Rapid Pain

Rapid pain develops over an hour and is possibly related to obstruction 
and/or inflammation. Most common of these events are appendicitis, pancreatitis 
and ureteral stones. If the patient prefers to lie in bed, then peritonitis is present. 
If his movements are slow and tired, it is judged that he has visceral pains 
such as biliary colic and intestinal obstruction. Upper abdominal pain usually 
suggests acute cholecystitis, pancreatitis, or perforated peptic ulcer. Pain in the 
middle region of the abdomen indicates appendicitis, intestinal obstruction or 
mesenteric vascular lesions (3). 
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Lower abdominal pain can be caused by appendicitis, diverticulitis, 
ureteric colic, ectopic pregnancy, or torted ovarian cyst. Localized pain may 
result from appendicitis, cholecystitis, diverticulitis, or pancreatitis. If right 
lower quadrant pain is observed at Mc Burney point, appendicitis should be 
considered. Vomiting usually begins with pain. If vomiting is non-bilious, it 
indicates pyloric, and fecaloid, middle or upper intestinal obstruction. Surgical 
pain usually occurs before vomiting. All hernia orifices should be thoroughly 
examined on physical examination. This may be overlooked, especially in obese 
patients. A fever of 38°C may be observed in patients. Chills and fever above 
39°C are unusual, except for diverticulitis, appendicitis, cholecystitis (3).

2.3. Gradual pain

Gradual pain reaches its peak in 12 – 24 hours. The slow development of 
symptoms may mislead the clinician. Therefore, it is necessary to repeat the 
examination in the first few hours for successful early diagnosis (3).

3. Origin of Abdominopelvic Pain

Two main types of afferent fibers are responsible for pain transmission 
to the brain. Type A delta fibers terminate in the thalamus. Therefore, the brain 
can perceive the localization of pain more precisely. This type of nerve fibers 
are found in the parietal peritoneum. Type C fibers terminate in the brain stem 
and because these fibers terminate before reaching the thalamus, the localization 
of pain in the central nervous system is much more difficult to perceive. Pain 
transmitted by these fibers is deeper, slower, and the character and localization 
cannot be accurately described by the patient. Abdominal visceral organs are 
innervated by these fibers. Abdominal pain is mainly of three types: visceral, 
parietal, and referred pain (4).

3.1. Visceral Pain:

3.1.1.	Tension-type	Pain:

Also known as colic pain, it is typically caused by increased forceful 
peristaltic contraction. This type of pain often occurs when trying to expel a 
bowel irritant (infectious agent, harmful food, foreign substance, etc.). Tension-
type pain may occur as a result of strong contractions in the case of partial 
or total obstruction, adhesion and even constipation in the intestine. Acute 
stretching of an organ capsule also leads to this type of pain. Tension-type pain in 
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is typically vague and deep pain localization is not fully understood. Patients are 
in a constant effort to find a comfortable position. Gastroenteritis, constipation, 
acute pancreatitis pains are in this group (3, 4).

3.1.2.	Inflammatory	Pain:

Inflammatory pain begins as deep and uncertain localization as tension-
type pain. Alternatively, its source is usually inflammation in the visceral 
peritoneum. The classic example is appendicitis. Initially, the patient describes 
the pain as midabdominal or periumbilical as the visceral peritoneum is affected. 
Hours later, when the inflammation reaches the parietal peritoneum, the patient 
localizes the pain more precisely to the right lower quadrant. Unlike tension-
induced visceral pain, the patient with inflammatory pain tries to lie still (3, 4).

3.1.3.	Ischemic	pain:

Ischemic pain is the least common but most serious type of pain. It 
has sudden onset, intense, persistent and progressive. Unlike other types of 
abdominal pain, it is not relieved by analgesia (3, 4).

3.2. Parietal Pain:

Parietal pain is typically sharp and well localized. It results from direct 
irritation of the peritoneum, and since this innervation is unilateral, lateralization 
of pain can be done. Type a is transmitted by delta fibers (3).

3.3. Reflected Pain:

Reflected pain occurs when stimuli carried by visceral afferents from the 
patient organ enter the spinal cord at the same level as somatic fibers in distant 
anatomical localization. It is typically well localized. In inflammation of the 
gallbladder, the pain spreads to the right shoulder, back and right arm due to the 
stimulation of the spinal region between T5 – T9. Since pain due to pancreatic 
causes covers a wide area between T3 and T12, it is felt in the abdomen, back, 
waist and hips (3, 4).

4. Diagnosis in Abdominopelvic Diseases with Regards to Pain As 
Emergency

4.1. Anamnesis

Localization, shape and spread of abdominal pain are important. Pain in 
hollow organs such as gastrointestinal tract, urinary system, gallbladder and 
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ducts, salpinx is called colic pain. They are kind of pains that get worse from 
time to time and have intermittent relief periods. However, there is a stable, 
continuous sharp pain in gastric duodenal perforations, acute appendicitis rupture 
and acute pancreatitis. In addition, the patient should be asked whether he uses 
painkillers. The location of the pain, the onset time, the relationship between the 
onset time and nausea and vomiting should be clarified. Detailed bowel habits 
should be questioned, including episodes of diarrhea or constipation (5).

What needs to be learned in order to reveal the characteristics of pain 
can be elaborated as: time, localization, intensity and factors that increase and 
decrease pain. Co-existing fever, chills, heartburn, excessive flatulence and 
burping, weight loss, rectal bleeding and referred pain provide important clues 
to reveal the underlying cause of abdominal pain. The stool character should 
also be questioned, especially in terms of color and presence of blood. Bloody 
diarrhea indicates infectious enterocolitis or inflammatory bowel disease, while 
the classic ‘currant gel’ indicates fecal intussusception (6).

Previous medical history should include jaundice or liver disease, ulcer, 
previous abdominal surgery, and trauma. Hospitalization with previous diagnoses 
such as sickle cell anemia, porphyria or Familial Mediterranean Fever should be 
sought. Previous history of pelvic inflammatory disease (PID), intrauterine device 
use, tubal ligation should suggest the risk of ectopic pregnancy. In addition, symptoms 
accompanying abdominal pain are important and should be questioned (7).

Anorexia is an early symptom in all inflammatory diseases. Nausea and 
vomiting have no diagnostic value because they are non-specific. It suggests 
severe peritoneal irritation, distension of the mesentery and absorption of toxic 
substances from the intestines. The style, content and frequency of vomiting are 
important. A large amount of watery diarrhea is characteristic of gastroenteritis 
or other internal causes of acute abdomen. Bloody diarrhea occurs in ulcerative 
colitis, Crohn’s disease, bacillary or amoebic dysentery. Constipation is not 
always a sure sign of intestinal obstruction. However, if progressive, painful 
abdominal distension or recurrent vomiting is present, it suggests mechanical 
intestinal obstruction (8).

4.2. Physical Examination

Physical examination creates excellent opportunities to detect the etiology 
of pain. The general appearance of the patient, sweating, fever, heart rate and 
rhythm should suggest sepsis, cholangitis, pyelonephritis, or bacterial small 
intestinal infections. In case of pain secondary to organs, the patient changes 
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positions frequently. However, if there is peritonitis, movement is avoided. 
Hernias should be carefully investigated. Increased bowel sounds may suggest 
enteritis or obstruction. In peritonitis, the decrease or disappearance of sounds 
suggests paralytic ileus. Hearing a murmur on auscultation is observed in an 
aortic aneurysm. Palpation of the abdomen should generally be started from 
the pain-free area. Otherwise, the patient’s confidence will be lost and adequate 
examination may not be possible as a result of excessive defense. Abdominal 
wall stiffness suggests peritonitis (9).

Local defense findings are observed in conditions such as acute cholecystitis, 
appendicitis, and diverticulitis. The size of the organs and the presence of a mass 
should be carefully investigated. In acute appendicitis, tenderness of Mc Burney 
point and localization of pain to a few centimeters are important findings for the 
diagnosis of appendicitis. After slow and deep pressure on the sensitive area, 
“rebound” pain occurs when the hands are suddenly withdrawn. This process 
indicates that the parietal peritoneum is involved (10).

Genital, rectal, and pelvic examinations should be performed in every patient 
with abdominal pain. Thus, the diagnosis of acute pelvic inflammation, ovarian 
cyst, rectal tumor can be made. Rectal touche is recommended for patients with 
pelvic and lower abdominal pain. Pregnancy, salpingitis, tubaovarian abscess 
with signs of peritoneal irritation can be detected on rectal examination, along 
with findings such as fecalitis, melena, fresh blood, and retrocecal appendicitis 
should be considered in right-sided tenderness. Douglas should be investigated 
by rectal touche, and it should be checked for tenderness or mass. Prevalence 
of tenderness should primarily suggest irritation of the pelvic peritoneum, 
tenderness on the right side should suggest pelvic appendicitis, and tenderness 
on the left side should primarily suggest diverticulitis (11).

It is especially important in patients with mechanical intestinal obstruction 
whether there is a mass, petrified stool or foreign body in the rectum. In 
bedridden patients, the petrified stool, which is often the cause of obstruction, is 
manually restrained, and treatment is provided at the same time. In addition, the 
tone of the anus, whether the rectum is empty or filled with stool, the presence 
of melena and hematochezia are investigated during touche. Existing stomas, 
fistulas and wounds in patients should also be examined by touche (12 – 14).

4.3. Laboratory Tests

4.3.1.	Blood	Tests

Hemoglobin, hematocrit and white blood cell counts give very good 
information. An increase in the white blood cell count or marked leukocytosis, 
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with a left shift in the peripheral smear, indicates a serious infection. Moderate 
leukocytosis, seen in both medical and surgical inflammatory conditions, is 
usually nonspecific, and may not be seen in elderly and debilitated patients even 
if there is an infection. Serum electrolytes, urea and creatinine are very important, 
especially when hypovolemia is expected (shock, severe vomiting and diarrhea, 
abdominal distention or prolonged after onset of symptoms). Arterial blood 
gases should be determined in patients with hypotension, generalized peritonitis, 
pancreatitis, ischemic bowel disease and septicemia (15).

Metabolic acidosis that was not previously considered may be the first sign 
of a serious condition. In addition to the abdominal pain in aortic dissection, 
it should be kept in mind that the results of the dissected vascular structure in 
the relevant organ will be reflected in the blood picture and it is an emergency 
situation that should be considered in the differential diagnosis (16).

Elevated serum amylase level confirms the diagnosis of acute pancreatitis: 
Since elevation in amylase level is also seen in strangulated or ischemic bowel, 
ovarian cyst torsion or peptic ulcer perforation, care should be taken in the 
differential diagnosis. When a hepatobiliary disease is suspected, liver function 
tests (serum bilirubin, alkaline phosphatase, ALT, AST, albumin, globulin) serve 
to distinguish surgical diseases of the liver from internal ones and to understand 
the importance of the underlying parenchymal disease. If the patient has a history 
of a possible hematological disorder (cirrhosis, petechiae) in the anamnesis, 
coagulation tests (platelet count, prothrombin time and partial thromboplastin 
time) and peripheral smear should be requested. The sedimentation rate, which 
is often non-specific in acute abdomen, never excludes a serious condition (17).

4.3.2.	Urine	Examination

When patients have hyperbilirubinemia, foaming tea-colored urine occurs 
when shaken. Microscopic hematuria or pyuria seen in ureteral colic or urinary 
tract infections protects the patient from an unnecessary emergency operation. 
Urine analyzes (albumin, bilirubin) with sticks can also cause acute abdomen. It 
can distinguish a medical cause from surgical diseases (18).

4.3.3.	Stool	Analysis

Although gastrointestinal bleeding is not a common condition in acute 
abdomen, stool occult blood test should be performed routinely in every patient. 
A positive test result indicates a mucosal lesion or occult cancer that may cause 
chronic anemia. Stool smears to reveal bacteria, parasites and eggs in the stool 
may show amoeba trophozoites in patients with bloody and mucous diarrhea (18).
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4.3.4.	Paracentesis

Abdominal paracentesis provides very useful information in patients 
with free peritoneal fluid. Unlike blunt trauma, puncture can provide as much 
information as peritoneal lavage in the acute abdomen. The most valuable finding 
is free blood or turbid infected acid. Aspiration of blood, bile and intestinal 
contents is a definite indication for emergency laparotomy (18).

4.3.5.	Endoscopy

Proctosigmoidoscopy is indicated in patients with suspected colonic 
obstruction, massive rectal bleeding, or rectal mass (18).

4.4. Radiologic Diagnostics

4.4.1.	Direct	Abdominal	X-rays:

Chest X-ray should be requested from every patient presenting with 
acute abdomen. Depending on the situation, patients should have inpatient and 
standing direct abdominal radiographs (or lateral decubitus radiographs in thin 
patients). The sensitivity of direct X-ray in patients with acute abdominal pain 
is 64%, and the specificity is 68%. The sensitivity increases if the patient who 
will be taken with a direct abdominal X-ray (DKG) or decubitus position is kept 
in the standing or decubitus position for 5 – 10 minutes. Even 1 – 2 cm3 of air 
can be detected using this method (19). Gas accumulation in hollow organs in 
standing direct abdominal X – ray; Free or normal air outside the subdiaphragm, 
bile ducts and intestinal wall, contours of solid organs and peritoneal fat 
lines, radiopaque formations should be observed thoroughly. Abnormal gas 
accumulation in the intestines indicates paralytic ileus, mechanical intestinal 
obstruction or pseudo-obstruction, especially in the absence of bowel sounds, 
diffuse gas accumulation in the intestines with air limiting the ampulla recti 
indicates paralytic ileus (20). 

As a rule, air-fluid levels are usually seen in intestinal obstruction, whereas 
a taut cecum and dilatation of the small intestines are seen in colonic obstruction. 
Fingerprint appearance on the colon wall is observed in half of patients with 
ischemic colitis. Free air under the hemidiaphragm can be overlooked unless 
it is sought. The presence of this condition in approximately 80% of perforated 
ulcers supports the clinical diagnosis (19 – 21).
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4.4.2.	Ultrasonography	and	CT	Scan

Ultrasonography is a useful method to evaluate upper abdominal pain 
different from ulcer or intestinal obstruction pain and to investigate abdominal 
masses. The biggest advances in IT technology are spiral CT and Voyager 
programmed CTs. With spiral CT, inaccuracies caused by respiratory movements 
could be minimized (22).

4.4.3.	Radionucleic	Scans

Liver, spleen, HIDA and Gallium scans are very helpful in localizing intra-
abdominal abscesses and in the diagnosis of acute cholecystitis (23).

4.4.4.	Angiography

Performing angiography in cases of suspected intestinal ischemia or intra-
abdominal bleeding must. Angiography should be performed beforehand, since 
the examination of the gastrointestinal tract with contrast material prevents the 
image. Selective visceral angiography is a reliable method in the 
diagnosis of mesenteric infarction (23).

5. Abdominopelvic Emergencies

5.1. Acute Appendicitis

Acute appendicitis is the inflammation of the appendix vermiformis. It
requires abdominal surgery that frequently affects children and young adults. The 
classic presentation is pain that starts at the periumbilical level, then localizes to 
the right lower quadrant, accompanied by tenderness, defense, rebound, fever, 
nausea, and vomiting. It typically occurs due to obstruction in the lumen of the 
appendix. Causes of obstruction include lymphoid hyperplasia, appendicolith, 
foreign body and tumor (24).

Direct radiographs often do not provide sufficient information for diagnosis, 
but they may show free peritoneal air or appendicolith. Since ultrasonography 
does not contain radiation, it is preferred in children and young patients and 
is an effective method to show appendicitis in experienced hands. However, 
visualization of the normal appendix is more difficult and the diagnosis of 
appendicitis cannot be excluded by USG. Among the USG findings; dilated 
appendix that does not show peristalsis and cannot be compressed (external 
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diameter >6 mm), appendicolith, increased pericecal/periappendial echogenicity 
and periappendicular fluid can be counted. The described structure needs to be 
confirmed as an appendix by showing that it originates from the floor of the 
cecum and ends blindly (24, 25).

Computerized tomography is highly sensitive (94 – 98%) and specific (at a 
rate of up to 97%) for diagnosis, allowing the recognition of complications. The 
need for contrast material (intravenous, oral or both) is controversial and its use 
differs between centers. CT findings include; dilated appendix with thickening 
and contrast enhancement in its wall (diameter > 6 mm), periappendicular 
inflammation findings such as increased density in the adjacent adipose tissue, 
and appendicolith can be counted (24).

Complications include perforation, abscess formation, diffuse peritonitis, 
and gas in the portal system. Terminal ileitis, pelvic inflammatory disease, right-
sided diverticulitis, Meckel’s diverticulitis, acute epiploic appendigitis, and 
omental infarction can be considered in the differential diagnosis of appendicitis, 
whose clinical findings are frequently confused with mesenteric adenitis (25).

5.2. Acute Diverticulitis

Acute diverticulitis is one of the presentations of diverticular disease and is 
often asymptomatic. It is the most common complication of colonic diverticulosis. 
It is characterized by persistent pain accompanied by tenderness, often starting 
in the left iliac fossa due to obstruction of the neck of the diverticulum. As the 
disease progresses, signs of diffuse peritonitis occur (26).

CT is the preferred method for diagnosis and it also enables the evaluation 
of the extent of the disease and its complications. While segmental thickening 
and contrast enhancement is observed in the affected colon wall, there is an 
increase in density in the pericolic adipose tissue. Air and fluid monitoring in the 
pelvis or peritoneal cavity suggests perforation (26).

Complications are: bowel obstruction due to perforation, abscess or fistula 
and adhesions. It can be fistulized to the bladder, vagina, small intestine and 
skin. Gas monitoring in the bladder may suggest the presence of a fistula, as well 
as the fistula tract itself (26).

Its differential diagnosis includes colorectal carcinoma, epiploic 
appendagitis, ischemic colitis, pseudomembranous colitis, inflammatory bowel 
disease, and acute appendicitis in the presence of right-sided diverticulitis. 
In the presence of malignancy, short segment involvement is observed and 
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inflammatory changes are less. In cases of colitis, wall thickening is more 
pronounced than the increase in pericolic density (26).

5.3. Ovarian Torsion

Ovarian torsion refers to the rotation of the ovary and part of the fallopian 
tube. This rotation may cause necrosis as it causes vascular stasis in the ovary 
temporarily or permanently. Therefore, it is a condition that requires emergency 
surgery. Its clinical presentation is often nonspecific but tenderness accompanied 
by severe abdominal and pelvic pain. It is a pathology with a bimodal age 
distribution that frequently affects young and postmenopausal women, and 
20% of cases occur during pregnancy. The two main causes are adnexal mass or 
ovarian hypermobility. The most common accompanying mass is dermoid cyst, 
and an increase in the size of the mass increases the risk of torsion (27).

USG is the preferred method for imaging, but CT and MRI can also be used 
for diagnosis. On USG, ovarian size has increased due to venous and lymphatic 
stasis in gray scale, and its echogenicity is variable. The follicles are displaced 
towards the periphery, and there may be rotational displacement in the ovary 
itself, and it is often in the midline. In chronic cases, cystic or hemorrhagic 
degeneration may be seen due to infarction (27).

Free fluid and ovarian mass may be seen. Doppler USG findings may 
vary. While low or absence of venous flow is common, absence of arterial 
flow is a rarer but poor prognostic finding. Normal flow due to intermittent 
torsion or dual blood flow from the ovarian and uterine arteries can be seen and 
does not exclude torsion. A swirl mark may be seen due to the rotated vascular 
pedicle. Sensitivity is expected when compressing the torsioned ovary with the 
probe (27).

Demonstration of the rotated ovarian pedicle, if visible, on computed 
tomography is helpful for diagnosis. A complex adnexal lesion is observed, and the 
enlarged ovary, distant pedicle, and underlying mass are often indistinguishable 
from each other. Hemorrhage and a decrease in contrast enhancement may be 
detected. Thickening of the surrounding adipose tissue, edema, and free fluid 
may be seen (28).

Since it is a condition that requires emergency surgery, MRI is often not 
preferred in the diagnosis, but it can be useful in cases in between. Because of its 
high soft tissue resolution, it shows adnexal mass-enlarged ovarian parenchyma, 
rotated pedicle and presence of bleeding better than CT. Acute bleeding appears 
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hyperintense in T1 and hypointense in T2. Polycystic ovary, ovarian edema, 
pelvic inflammatory disease and its complications may be included in the 
differential diagnosis, but it is easier to differentiate because the clinical findings 
are often different (28).

5.4. Ectopic Pregnancy

Ectopic pregnancy refers to the implantation of the fertilized ovum 
outside the uterine cavity. It constitutes 1 – 2% of all pregnancies and its 
incidence increases in cases of in vitro fertilization. The classic presentation 
is abdominal pain and bleeding. Symptoms are usually not severe. Mild pelvic 
pain and bleeding occur in early pregnancy. The hemodynamic status should be 
monitored, as bleeding can be life-threatening (29).

In the majority of cases, the localization is the fallopian tubes, while in the 
tubes, the bulbs occur most often in the region. In addition, interstitial/cornual, 
ovarian, cervical, cesarean scar, or abdominal ectopic pregnancy may also 
occur. The slower increase in serum β-hCG and progesterone levels compared 
to normal pregnancies is a marker. Knowing the β-hCG levels before imaging 
is important because normal pregnancies with values less than 2000 IU are not 
expected to be seen on USG (29).

The preferred method for imaging is USG, and it is appropriate to do it 
both transabdominal and transvaginally. While the transabdominal route is 
useful for evaluation of the abdomen, the transvaginal examination is important 
for diagnostic sensitivity. In the sonographic evaluation, an empty endometrial 
cavity in the uterus and an increase in echogenic material in the cavity can be 
seen. Simple adnexal cyst or non-adnexal complex cyst or mass may be seen. 
Although a solid mass is nonspecific, it can be seen. An echogenic ring around 
the extrauterine gestational sac and blood supply in this ring are observed on 
color Doppler USG and are called tubal ring and fire ring signs, respectively, but 
the latter can also be seen in the presence of the corpus luteum. Viable pregnancy 
in the extrauterine space is 100% specific, but is rare (29).

Severe abdominal pain, accompanied by impaired haemodynamics, 
should sonographically suggest a large amount of free fluid tubal rupture. The 
differential diagnosis is broad and in suspicious cases, ectopic pregnancy should 
be excluded with USG. It is necessary to separate the corpus luteum from the 
corpus luteum in the foreground on USG, and the presence of the corpus luteum 
as an intraadnexal cyst or mass is important in the differentiation (29).
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5.5. Acute Cholecystitis

Acute cholecystitis, an acute inflammation of the gallbladder, is the 
primary complication of cholelithiasis and the most common cause of right upper 
quadrant pain. The pain may radiate to the right shoulder. Unlike biliary colic, 
the pain of cholecystitis typically persists for more than 6 hours. In addition, 
symptoms such as nausea, vomiting and fever may also be seen. Gallstones are 
the cause of 90 – 95% of cases (30).

Ultrasonography is the modality of choice for the evaluation of right upper 
quadrant pain. Its sensitivity in the diagnosis of acute cholecystitis is higher 
and more accessible than HIDA scintigraphy and CT. The most sensitive USG 
finding in acute cholecystitis is the sonographic Murphy sign accompanying 
the presence of cholelithiasis. The sonographic Murphy sign is the appearance 
of maximum abdominal tenderness by compression with the probe as soon as 
the gallbladder is visualized. Increased gallbladder wall thickness (>3 mm) and 
pericholecystic fluid are secondary findings (31).

Distension in the bladder, biliary sludge, stones in the bladder neck 
or cystic duct are other findings. In scintigraphy, which should be preferred 
in sonographically ambiguous cases because it is insufficient to show 
complications and alternative diagnoses, no sac is observed in the presence of 
acute cholecystitis (31).

Computerizwd tomography is less sensitive than USG for cholecystitis, 
and its findings are cholelithiasis, bladder distension, wall thickening, mural or 
mucosal enhancement, increased density in pericholecystic fluid and adipose 
tissue, and enhancement in the adjacent liver parenchyma due to reactive 
hyperemia. MRI is a sensitive method in the detection of acute cholecystitis, 
with findings similar to those in CT and USG (32).

Magnetic resonance cholangiopancreatography (MRCP) can show stones 
in the gallbladder neck or cystic duct. Complications include gangrenous 
cholecystitis, emphysematous cholecystitis, gallbladder perforation, 
pericholecystic abscess, and cholecystoenteric fistula. The differential diagnosis 
includes cholelithiasis or systemic causes of increased gallbladder wall thickness 
such as biliary colic due to choledocholithiasis, acute hepatitis, liver abscess, 
Fitz-Hugh-Curtis syndrome, acute pancreatitis, duodenal ulcer perforation and 
congestive heart failure, hypoalbuminemia (32).
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5.6. Renal Colic

Urinary system stone disease refers to the presence of stones at any point 
in the urinary tract. Although the definition of renal colic actually describes the 
symptoms of pain, it is often used synonymously with ureteral stones. Stones 
outside the ureter are usually asymptomatic and when they cause pain, the 
symptoms are not usually acutely onset. Renal colic due to non-stone causes 
such as clots, detached papillae and papillary necrosis is extremely rare (33).

The prevalence of ureteral stones is quite high, with a rate of 7% in women 
and 12% in men. People with a positive family history are at higher risk. It is 
usually seen in people between the ages of 30 – 60, and the peak age range is 35 
– 45. New-onset stone disease over the age of 50 is rare. Its clinical presentation 
is colic-like pain, hematuria, nausea and vomiting. The severity and location of 
the pain depend on the localization of the stone in the ureter. While a stone in 
the ureteropelvic junction causes deep flank pain, as it goes distally in the ureter, 
the pain can go down and hit the groin (33).

Large radiopaque stones can be seen on plain radiograph, but small or 
radiolucent stones will be missed. It also does not show signs of obstruction such 
as hydronephrosis. It may be useful for follow-up in cases where the diagnosis is 
known. CT is the gold standard method and can show almost all stones. Patients 
can be evaluated in the prone or supine position. Examination in the prone 
position allows to understand whether the stone is in the bladder if the stone is 
at the level of the ureterovesical (UV) junction. If a stone is detected at the UV 
junction in the supine position, the patient can be rotated and scanned again. CT 
also allows the visualization of secondary findings related to obstruction such as 
hydroureteronephrosis, increased perinephric density (34).

Although computed tomography is the gold standard, USG is particularly 
useful in pregnant women and children who are trying to avoid radiation. In 
USG, echogenic stone, acoustic shadow due to stone, twinkle artifact can be 
seen in color Doppler USG, as well as findings such as hydronephrosis or 
pyonephrosis (34). 

Complications include acute renal failure and pyonephrosis. Although 
the family history is easily recognizable due to the colic nature of the pain, 
ureteropelvic junction stones can be clinically confused with acute pyelonephritis 
and distal ureteral stones with phleboliths on CT (35).

5.7. Acute Pancreatitis

Acute pancreatitis is the acute inflammation of the pancreas and can be 
life-threatening. For the diagnosis of acute pancreatitis; Two of the criteria must 
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be met: a) sudden onset, continuous and severe epigastric pain, b) lipase and 
amylase levels above three times the normal values, c) characteristic imaging 
findings in contrast-enhanced CT, MRI and USG. In the absence of the first two 
criteria, besides being necessary to confirm the diagnosis, imaging can also be 
used to guide treatment and evaluate complications (36).

Although gallstones are the main cause in its etiology, alcohol use, 
hypercalcemia, hyperlipidemia, and autoimmune causes are other common 
causes. Iatrogenic pancreatitis may also develop after ERCP. Classically, the 
clinical presentation is acute onset of severe epigastric and dorsal girdle pain, 
tenderness, and exacerbation of pain in the supine position. Amylase and lipase 
elevation are 90 – 95% specific for diagnosis (36).

The role of imaging in acute pancreatitis; to clarify the diagnosis, assess 
the severity of inflammation, determine the prognosis, and detect complications 
when clinically unclear. Typical findings include focal or diffuse parenchymal 
enlargement, density differences due to edema, blurred pancreatic borders due to 
inflammation, and increased density in the surrounding retroperitoneal adipose 
tissue. In the presence of necrosis, loss of parenchymal enhancement, which 
is often multifocal, is observed. Well-circumscribed fluid collection without 
necrosis indicates abscess formation. High-density fluid in the retroperitoneum 
or peripancreatic tissues indicates bleeding. USG is used to evaluate certain 
pathologies such as fluid collections and pseudocysts during follow-up (37).

Complications include pancreatic fluid collections, necrosis, abscess, bleed-
ing, pseudoaneurysm, splenic or portal vein thrombosis, fistula, and pseudocyst 
formation. The differential diagnosis includes pancreatic adenocarcinoma, auto-
immune pancreatitis, peptic ulcer disease and pancreatic lymphoma (37).

5.8. Bowel Obstruction

Small bowel obstructions constitute 80% of all mechanical obstructions and 
the remaining 20% are colon obstructions. The clinical presentation is cramping 
abdominal pain, abdominal distention, nausea and vomiting. The most common 
cause is fibrous adhesions due to previous surgeries, followed less frequently by 
abdominal hernias. Rare causes include endometriosis, masses, strictures due to 
Crohn’s disease or radiotherapy, bezoars, and gallstone ileus (38).

The sensitivity of direct radiographs for small bowel obstruction is 50-60%. 
Observable findings; At least 3 intestinal loops that dilate over 3 cm are air-fluid 
levels with the valvula conniventes becoming visible (38).

Computerized tomography is more sensitive than radiographs and shows 
the cause and transition point in approximately 80% of cases. The use of 



40    ABDOMINOPELVIC DISEASES AND EMERGENCIES

positive oral contrast is not preferred in CT scans to evaluate the obstruction, 
because it usually does not reach the transition zone when diluted and restricts 
the evaluation of the intestinal wall, making the diagnosis of ischemia difficult. 
CT findings include; enlargement of more than 2.5 cm between the outer walls 
of the dilated intestinal loops, collapse of the distal loops, and fecal sign in the 
small intestines (39).

Cases where a transition point is seen both proximal and distal to a certain 
bowel segment due to adhesions, herniations or rotation of the mesentery is 
called closed-loop obstruction. In long-lasting obstructions, arterial blood flow 
is impaired due to the increase in venous and lymphatic pressure in the intestinal 
wall and causes infarction. This situation is called strangulation and is the most 
important cause of mortality. The risk of strangulation is higher in closed-loop 
obstructions (39).

5.9. Colon Obstruction

Due to the high distention capacity of the colon, obstructions of the large 
intestine or colon are observed quite clearly on imaging. It is less common 
than small bowel obstructions. In its clinical presentation, abdominal pain and 
distension are accompanied by absence of gas and stool output. The appearance 
of symptoms associated with peritonitis indicates perforation (40).

The two most common causes are colorectal cancer and diverticulitis, 
respectively, and they together constitute 90% of colon obstructions. Other 
causes are cecal (1 – 3%) or sigmoid volvulus (3 – 8%), ischemic stricture, 
fecal impaction and hernias. Adhesions do not cause large bowel obstruction. It 
should be kept in mind that volvulus will cause closed-loop obstruction. Colon 
obstructions, pro-occlusion It is characterized by distension in the ximal and 
collapse in the distal. Although there is no definitively accepted dilatation limit, 
more than 6 cm for the colon and more than 9 cm for the cecum is considered in 
favor of dilatation (40).

On direct X-ray, distension in the colon and absence of gas in the distal colon 
are observed. In long-term obstructions, dilatation of the small intestines may be 
observed. CT is the most commonly used modality and besides confirming the 
diagnosis, it also shows the location of the obstruction and often the cause. The 
large bowel wall is distended, but wall contrast is normal except for ischemia. If 
the ileocecal valve is released, the small intestine is collapsed. Air in the colon 
wall and portal system due to prolonged ischemia, free air in case of perforation. 



ABDOMINOPELVIC PAIN & EMERGENCIES     41

Differential diagnosis includes adynamic ileus, small bowel obstruction, toxic 
megacolon and ischemic colitis (40=.

5.10. Acute Mesenteric Ischemia

Acute mesenteric ischemia is a pathology that occurs due to sudden 
disruption of the vascular nutrition of the intestines and has a high mortality 
if not treated quickly. Although invasive angiography is the gold standard 
diagnostic method for diagnosis, the sensitivity of multislice CT has reached 
90% with recent developments (41).

The clinical presentation is variable and often difficult to recognize at 
first. The most common finding is sudden onset, severe, and difficult to localize 
abdominal pain. Acute mesenteric ischemia is examined under four main 
headings with different predisposing factors, clinical presentations and prognosis 
for practical purposes. These; acute superior mesenteric artery (SMA) embolism 
(50%), acute SMA thrombosis (25%), nonocclusive mesenteric ischemia (20%), 
mesenteric venous thrombosis (10%) (42).

CT is the first-line imaging method, intravenous contrast and water should 
be used as neutral luminal contrast. In this way, bowel wall enhancement and 
thickening can be evaluated appropriately. When the HU value of the abdominal 
aorta exceeds 100, images of the arterial phase are taken, and 30 seconds after 
the completion of the arterial phase, images of the venous phase are taken (41).

Increase in wall thickness and loss of contrast enhancement in ischemic 
bowel are the most common findings and occur in varying degrees. In cases 
of arterial occlusion, loss of enhancement is observed in the SMA lumen or its 
branches. In thrombosis cases, occlusion is often close to the origin, whereas in 
embolism cases, it is often seen just distal to the middle colic artery origin. In 
venous thrombosis, there is a filling defect compatible with the thrombus in the 
superior mesenteric vein or its branches (41).

Pneumatosis intestinalis, air in the portal system, free peritoneal air due 
to perforation, and free peritoneal fluid can be seen in advanced ischemia, 
regardless of etiology. Especially in arterial occlusion, since mortality rates can 
reach 60-80% despite treatment, it is important to perform rapid and appropriate 
imaging at the slightest suspicion and to pay attention to arterial and venous 
structures in the evaluation of imaging. Although the conditions discussed above 
are the main causes of acute abdomen, it should not be forgotten that there are 
other rare and often confused causes (42).
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6. Conclusion

Acute abdomen describes sudden onset, severe abdominal pain that has 
started within the last 24 hours. Many diseases are included in the differential 
diagnosis, from self-limiting pathologies to life-threatening conditions, and 
it may be difficult to diagnose pathologies that require specific medical or 
surgical treatment in cases where clinical signs and symptoms are ambiguous. 
Misdiagnosis may cause delays in treatment as well as unnecessary surgeries.

The importance of radiological imaging is increasing day by day in order 
to give the appropriate treatment quickly. Direct radiography, ultrasonography 
(USG), computed tomography (CT), and magnetic resonance imaging (MRI) 
are commonly used for imaging. Direct radiographs do not contribute much to 
the diagnosis, except in specific cases. CT; It is a diagnostic modality in most 
cases because it allows rapid imaging, evaluation of contrast material uptake, 
and 3D reconstruction. However, ionizing radiation is the main limitation in 
the use of CT. Although MRI is not frequently preferred due to the length of the 
examination period, it is used in specific pathologies due to its high soft tissue 
resolution.

The main causes of acute abdomen are specifically explored above. It 
should be kept in mind that there may be many reasons other than these, and that 
the frequently mentioned causes are included in the differential diagnosis. As a 
result, many patients come to emergency outpatient clinics with abdominal pain. 
Presenting with the diagnosis of acute abdominal pain and in case of emergency 
determining whether there is an abdominal urgency requiring surgery still 
remains a hot topic fort he clinician and surgeons.
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Table 1: Abdominopelvic Emergency Causes

Acute appendicitis
Acute cholecystitis
Acute pancreatitis
Acute gastroenteritis
Biliary colic
Internal diseases
Other surgical diseases
Dysmenorrhea
FMF attack
Mechanical intestinal obstruction
Gynecological diseases
Choledocholithiasis
Chronic cholecystitis
Mesenteric lymphoadenopathy
Nephrolithiasis
Nonspecific abdominal pain
Perforated appendicitis
Peptic ulcer activation
Peptic ulcer perforation
Renal colic
Urinary infections
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1. Introduction

Liver cirrhosis is caused by various factors, especially chronic viral 
hepatitis and alcohol; It is a chronic liver disease characterized by 
parenchymal damage, fibrosis and nodule formation, and deterioration of 

lobular and vascular structure (1). Cirrhosis is a diffuse process of liver damage 
considered irreversible in its advanced stages. The natural course of cirrhosis is 
progression from the asymptomatic phase to the symptomatic decompensated 
phase with the development of ascites, bleeding, encephalopathy and jaundice, 
which are signs of decompensation. Once the patient enters the symptomatic 
decompensated phase, he progresses rapidly to liver transplant or death (2). 
Median survival is 12 years in asymptomatic compensated cirrhosis and 2 years 
in symptomatic decompensated cirrhosis. Approximately 5-7% of patients with 
compensated cirrhosis pass into the symptomatic decompensated phase per year 
(3). As soon as cirrhosis passes into the decompensated phase, it turns into a 
systemic disease, and multi-organ and system dysfunction develops. Two main 
strategies in the treatment approach in cirrhosis; They are treatments aimed at 
suppressing etiological causes and preventing decompensation and progression 
of the basic factors of pathogenesis. End-stage liver disease which is often 
automatically calculated according to Child-Pugh scoring (Table-1) and total 
bilirubin, creatinine and international normalized ratio (INR) values   for staging 
of cirrhosis and based on cirrhotic nodule (CN) ranking [Model for end-stage 
liver disease (MELD)] score is used (4). 
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Table-1. Child-Pugh scoring (5)

• Encephalopathy: None = 1 point, Grade 1 and 2 = 2 points, Grade 3 and 4 = 3 
points
• Ascites:  None = 1 point, slight = 2 points, moderate = 3 points
• Bilirubin: under 2 mg/ml = 1 point, 2 to 3 mg/ml = 2 points, over 3 mg/ml = 3 
points
• Albumin: greater than 3.5mg/ml = 1 point, 2.8 to 3.5mg/ml = 2 points, less than 
2.8mg/ml = 3 points
• Prothrombin Time* (sec prolonged): less than 4 sec = 1 point, 4 to 6 sec = 2 points, 
over 6 sec = 3 points 
• *Frequently INR will be used as a substitute for PT, with INR under 1.7 = 1 point, 
INR 1.7 to 2.2 = 2 points, INR above 2.2 = 3 points (The severity of cirrhosis: Child-
Pugh A: 5 to 6 points Child-Pugh

2. Etiology

Early initiation of specific etiological treatments in any phase of cirrhosis 
prolongs the time to transition to the decompensatory phase and the occurrence 
of complications, and increases survival. In particular, cessation of alcohol 
in alcoholic cirrhosis, viral suppression in hepatitis B and hepatitis C, and 
immunosuppressive therapy in autoimmune hepatitis provide these benefits. 
While these effects are more pronounced in the compensated phase, they are 
variable in the decompensated phase as the pathogenesis is more complex (6). 
Therefore, when the patient is diagnosed with cirrhosis, the first thing to do is 
to investigate the etiology. The most common causes of cirrhosis in the United 
States are viral hepatitis (primarily hepatitis C virus [HCV] and hepatitis B 
virus [HBV]), alcoholic liver disease, and nonalcoholic steatohepatitis (table-2). 
HCV remains the leading cause of cirrhosis in patients awaiting liver transplant. 
With an increasing prevalence of nonalcoholic fatty liver disease (NAFLD) 
in the United States, estimates suggest that nonalcoholic steatohepatitis, a 
severe progression of NAFLD characterized by inflammatory steatohepatitis, 
will become the leading cause of cirrhosis in patients awaiting liver transplant 
sometime between 2025 and 2035 (7). 
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Table-2. Lists common etiologies of cirrhosis (8) 

Viral hepatitis (hepatitis B, hepatitis C)
Alcoholic liver disease
Nonalcoholic fatty liver disease/nonalcoholic steatohepatitis
Storage diseases
Hemochromatosis
Wilson disease
Alpha1-antitrypsin deficiency
Immune mediated
Autoimmune hepatitis (types 1, 2, and 3)
Primary biliary cholangitis
Primary sclerosing cholangitis
Immunoglobulin G4 cholangiopathy
Cardiovascular
Veno-occlusive disease (Budd-Chiari syndrome)
Congestive heart failure
Hereditary hemorrhagic telangiectasia (Osler-Weber-Rendu disease)
Chronic biliary disease
Recurrent bacterial cholangitis
Bile duct stenosis
Other
Medications (e.g., methotrexate, amiodarone)
Erythropoietic protoporphyria
Sarcoidosis
Schistosomiasis
Note: Listed in order of generally decreasing prevalence.

3. Pathophysiology and Natural History of Cirrhosis

Chronic liver injury causes inflammation and hepatic fibrosis. Regardless 
of the cause, this can lead to the formation of fibrous septae and nodules, 
collapse of liver structures, and distortion of hepatic parenchyma and vascular 
architecture. Progressive fibrosis and cirrhosis subsequently result in decreased 
metabolic and synthetic hepatic function, causing a rise in bilirubin and 
decreased production of clotting factors and thrombopoietin, as well as splenic 
platelet sequestration, increased portal pressure, and the development of ascites 
and esophageal varices.



50    ABDOMINOPELVIC DISEASES AND EMERGENCIES

Cirrhosis can result from chronic liver damage of any cause. In patients with 
the three most common causes of liver disease, 10% to 20% will develop cirrhosis 
within 10 to 20 years. Factors associated with an increased risk of progression 
to cirrhosis include increased age, medical comorbidities (particularly patients 
coinfected with HIV and HCV), and male sex (except in alcoholic liver disease, 
where females progress more rapidly) (9). The point at which this process 
becomes irreversible, however, is not clear. Newer research has established that 
liver fibrosis is a dynamic process and that even early cirrhosis is reversible 
(10). Studies have demonstrated biopsy-proven fibrosis improvement rates as 
high as 88% after antiviral treatment in patients with HBV and HCV and as 
high as 85% after bariatric surgery in patients with nonalcoholic steatohepatitis 
(11). After cirrhosis is established, a patient may remain clinically stable, or 
compensated, for years. Patients with compensated cirrhosis caused by HBV, 
HCV, and alcoholic liver disease develop clinical signs of decompensation, 
which include ascites, hepatic encephalopathy, jaundice, or bleeding, at a rate 
of 4% to 10% per year (12). Variability of disease progression is influenced by 
the underlying cause and the presence or absence of treatment and ongoing liver 
injury. The median survival for those with compensated cirrhosis is 12 years, 
compared with two years once decompensation occurs (3). 

4. Clinical Presentation

Most patients with compensated cirrhosis remain asymptomatic. When 
symptoms occur, they include fatigue, weakness, loss of appetite, right 
upper quadrant discomfort, and unexplained weight loss. With the onset of 
decompensation, patients may report symptoms of impaired liver function such 
as jaundice, portal hypertension (including ascites and peripheral edema), and 
hepatic encephalopathy (such as confusion and disordered sleep). Physical 
examination findings that may be present in patients with advanced liver 
disease (cirrhosis) are summarized in table-3 (13,14). In early compensated 
disease, laboratory findings may be normal. Incidentally elevated liver enzymes 
or evidence of hepatic disease on imaging may prompt the initial suspicion 
of chronic liver injury. Findings suggestive of cirrhosis include low albumin 
(less than 3.5 g per dL [35 g per L]), thrombocytopenia, aspartate transaminase 
(AST):alanine transaminase (ALT) ratio greater than 1, elevated bilirubin, and a 
prolonged prothrombin time (PT)/elevated international normalized ratio (INR) 
(15). 
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Table-3. Physical Examination Findings That May Be Present in Patients 
with Cirrhosis (13,14)

General Muscle wasting
Central nervous 
system

Asterixis (tremor of the hand with wrist extension) 
Drowsiness, confusion

Head Fetor hepaticus: sweet odor of the breath attributable to 
increased concentrations of dimethyl sulfide 
Jaundice: may see yellowing of mucous membranes 
beneath the tongue 
Parotid enlargement 
Scleral icterus
Spider nevi

Chest Gynecomastia 
Spider nevi 
Thinning axillary hair

Abdomen Ascites
Caput medusae (engorged superficial epigastric veins 
radiating from the
umbilicus)
Contracted or enlarged liver
Hemorrhoids
Splenomegaly

Hands and nails Clubbing
Dupuytren contracture (progressive
fibrosis of palmar fascia, resulting in
limited extension of the fingers)
Palmar erythema
Terry nails (whiteness of proximal half of
nail plate)

Genitourinary (male) Testicular atrophy
Lower extremities Distal erythema

Edema
Petechiae

5. Complications of Cirrhosis

5.1. Ascites

Ascites, which is derived from the Greek word “askos” meaning bag or 
pouch, and defined as pathological free fluid collection in the peritoneal cavity, is 
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one of the three major complications of liver cirrhosis together with esophageal 
variceal bleeding and hepatic encephalopathy; It is the most common complication 
that patients with cirrhosis apply to the hospital (16). Ascites, with compensated 
cirrhosis; that is, such complications occur within 10 years in more than 50% 
of undeveloped cases. The development of ascites in patients with cirrhosis is 
an important turning point and indicates a poor prognosis; because after the 
development of ascites, the two-year survival rate is around 50% on average. In 
other words, with the development of ascites, 15% of the patients die in the first 
year and 44% die within 5 years. Therefore, every case of cirrhosis that develops 
ascites should be considered as a potential liver transplant candidate. More than 
85% of patients with ascites have cirrhosis in their etiology; malignancy (10%), 
heart failure (3%), tuberculosis (2%), pancreatitis (1%) and other rare causes 
make up the rest, respectively (17). Therefore, every patient with ascites should 
be investigated first in terms of liver cirrhosis; however, even if cirrhosis is 
suspected, other possible causes, especially malignancy, should be investigated. 
Regardless of what the etiology is thought to be, in every newly detected ascites 
case, the ascitic fluid should be punctured and necessary investigations should 
be performed. On the other hand, possible spontaneous bacterial peritonitis 
(SBP) or malignancy should not be ruled out, especially if the clinical picture 
changes in patients with known cirrhotic acid (18). 

5.2. Hepatic Hydrothorax

Hepatic hydrothorax is defined as the collection of fluid (usually>500 ml) 
in the pleural space in a cirrhotic patient without primary pulmonary or cardiac 
disease. Hepatic hydrothorax is diagnosed in 4%-10% of patients with cirrhosis. 
The pleural fluid accumulation associated with cirrhosis is usually right sided 
(66%), but may be bilateral (17%) or left sided (17%). Passage of ascitic fluid 
from the peritoneal cavity to the pleural space via lymphatic channels in the 
diaphragm or through congenital/acquired diaphragmatic defects have been 
reported to cause pleural effusion. Patients with hepatic hydrothorax may present 
with different pulmonary symptoms ranging from mild exercise intolerance to 
severe respiratory failure. The development of spontaneous bacterial peritonitis 
is a frequent complication in cirrhotic patients and communication between the 
abdominal ascitic fluid and pleural space may lead to thoracic bacterial pleuritis 
or spontaneous bacterial empyema (19). 
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5.3. Hyponatremia

Hyponatremia is common in decompensated cirrhotic patients due to 
abnormalities in body fluid homeostasis (20). Although the development of 
hyponatremia in patients with cirrhosis has been known for about 50 years, it 
has been used as a clinical marker in the last few years. Hyponatremia is an 
important prognostic factor in patients with cirrhosis. Vaptans cause an increase 
in serum Na levels by providing solute-free free fluid excretion with arginine 
vasopressin (AVP) antagonist effects. A serum Na level of 130 or less in patients 
with cirrhosis is defined as hyponatremia. However, it should be emphasized that; 
normal serum Na concentration is between 135-145 mmol/L. The prevalence 
of hyponatremia in patients with cirrhosis, Na <130 mmol/L, is 21.6%. If 135 
mmol/L is used as the threshold value, this value increases up to 49.4% (21). 
Two types of hyponatremia develop in patients with cirrhosis. Hypovolemic 
hyponatremia develops in patients due to significant loss of extracellular fluid, 
especially from the kidney (overdiuresis due to excessive diuretic use) or from 
the gastrointestinal tract. This condition is known as hypovolemic hyponatremia 
and is characteristically associated with low serum Na concentration, plasma 
volume contraction, absence of edema and ascites, signs of dehydration, and 
prerenal azotemia. Hepatic encephalopathy develops frequently in these patients 
due to the rapid decrease in serum osmolarity affecting brain functions. In 
contrast to the hypovolemic hyponatremia seen in most patients with cirrhosis, 
hypervolemic hyponatremia is observed in cases where the extracellular fluid 
volume and plasma volume are enlarged and ascites/edema is added to the picture. 
This is due to significant renal solute-free water retention disproportionate to 
Na retention. Renal impairment is common, but not essential, in this type of 
hyponatremia. These two situations are distinctly different in terms of volume. 
In hypovolemic hyponatremia, the true plasma volume is decreased and at the 
same time, a decrease in the total extracellular fluid volume without ascites 
and edema has developed. In hypervolemic hyponatremia, plasma volume 
increases in absolute values, but lags behind marked vasodilation in the arterial 
circulation, which is known as effective arterial hypovolemia. Total extracellular 
fluid volume is increased here with ascites and/or edema (22). 

5.4. Esophageal Variceal Bleeding

Esophageal varices develop in 30% of compensated cirrhosis and 60-70% 
of decompensated cirrhosis. It is responsible for 10% of upper gastrointestinal 
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system (GIS) bleeding. Veins at the gastroesophageal junction; are called 
intrinsic, extrinsic and communicantes. The intrinsic veins originate from 
the submucosal and subepithelial plexus of the gastric cardia and continue 
through the esophagus. Small varices consist of superficial venous plexus and 
large varices consist of deep intrinsic plexus. Varicose hemorrhages occur due 
to turbulent flow in the perforating veins at the lower end of the esophagus 
(23). Hepatic vein pressure gradient (HVPG > 12 mmHg, diameter of varicose, 
“red color sign” on endoscopy, Child classification (Child C), active alcohol 
intake in chronic alcoholic liver disease, local changes in distal esophagus are 
important in esophageal varices bleeding. There are 2 important clinical phases 
in the management of esophageal varices bleeding, as early phase and late 
phase. The risk of recurrent bleeding is quite high, especially in the late phase. 
In addition, HVPG >20 mmHg is an important risk factor for recurrent bleeding. 
While the rate of spontaneous stopping is 90% in upper gastrointestinal system 
bleeding, this rate is 50% in variceal bleeding. It is assumed that the bleedings 
stop spontaneously, especially in variceal bleeding secondary to hypotension. 
The risk of re-bleeding is quite high in the following 6-week period after active 
bleeding has stopped. The most risky period is especially in the first 48- It is 
a 72-hour period and re-bleeding can be seen at a rate of 50% in the first 10 
days. is working. Being over 60 years old, chronic renal failure, large varicose 
veins, severe bleeding defined as hemoglobin value below 8 mg/dl at the time of 
admission are the main risk factors for early bleeding. The main factors affecting 
mortality are; Child-Pugh classification is age, BUN elevation, active bleeding, 
early rebleeding, HVPG > 20 mmHg (24). 

5.5. Portal Hypertensive Gastropathy and Intestinopathy

The classic endoscopic finding of portal hypertension is varicose veins 
located in the esophagus and gastric fundus. Varicose veins located outside of 
these two regions are called ectopic varices. It is most commonly seen in the 
duodenum, anorectal region and anastomosis areas. They are difficult to detect 
endoscopically. In angiographic studies, the presence of duodenal varices has 
been reported up to 40%. Ectopic varices are responsible for approximately 
5% of variceal bleeding. For this reason, their presence should be known and 
appropriate treatment should be planned urgently when they bleed (25). The 
most common lesion after esophageal varices in portal hypertensive patients 
is congestive or portal hypertensive gastropathy. Congestive gastropathy is 
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directly related to portal hypertension. It is seen in all cirrhotic and non-cirrhotic 
portal hypertension (26). 

5.7. Hepatorenal Syndrome

Hepatorenal syndrome (HRS) is usually seen in patients with advanced 
liver disease and portal hypertension. It is characterized by the coexistence of 
circulatory and renal dysfunction. Blood pressure in the systemic circulation 
decreased due to the decrease in total systemic vascular resistance. Renal 
dysfunction is due to a decrease in renal blood flow. Renal failure is a common 
major complication in patients with advanced cirrhosis, and together with liver 
failure, it usually indicates a poor prognosis (27). However, when evaluated 
in terms of orthotopic liver transplantation, it emerges as an important risk 
factor because it increases mortality in the waiting list and the frequency of 
complications after transplantation. The Model for End-Stage Liver Disease 
(MELD) score, obtained with serum bilirubin and international normalized ratio 
values   for prothrombin time, as well as serum creatinine, is used because it is a 
good predictor of 3-month mortality in cirrhotic patients who are candidates for 
liver transplantation and helps organ distribution. Thanks to this scoring system, 
the number of patients with kidney failure and liver transplantation has increased 
and mortality has decreased in patients awaiting liver transplantation. In addition, 
it is stated that pre-transplant kidney function is a predictor for survival after 
liver transplantation (28). Because of the close relationship between kidney and 
liver dysfunction, renal failure should be recognized, its pathogenesis should be 
understood and treated in patients with cirrhosis. The diagnosis of hepatorenal 
syndrome is based on exclusion of other diseases that cause acute kidney injury 
in cirrhosis, as there is no specific test. For the diagnosis of HRS, a serum 
creatinine value above 1.5 mg/dl despite a minimum of 2 days without albumin 
administration (1 g/kg) and diuretic therapy, absence of potential nephrotoxic 
drug use, absence of shock, and findings suggestive of renal parenchymal disease 
(protein excretion in the urine). Absence of >500 mg/day, >50 erythrocytes/
abnormal kidneys at high magnification or ultrasonography) is required. Major 
diagnostic criteria of HRS: 1. Liver failure and ascites 2. Creatinine >1.5 mg/
dl (133 μmol/L) 3. Absence of shock, ongoing bacterial infection, nephrotoxic 
agents, and fluid losses 4. After discontinuation of diuretic and no improvement 
following fluid resuscitation 5. Proteinuria (29). 
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5.8. Hepatopulmonary Syndrome

Pulmonary manifestations may be seen in patients with liver cirrhosis 
or portal hypertension. These changes are in the pleural space, pulmonary 
parenchyma, and or pulmonary circulation. It is mostly in the form of hepatic 
hydrothorax in the pleural area. Interstitial lung disease and expiratory airway 
obstruction are associated with parenchymal involvement. Changes in the 
pulmonary circulation may be observed in the form of impaired hypoxic 
vasoconstriction, hepatopulmonary syndrome, pulmonary hypertension, 
pulmonary varices and capillary insufficiency. Pulmonary symptoms of immune 
etiology such as pulmonary fibrosis, lymphocytic interstitial pneumonia, 
non-caseficial granulomas, bronchiolitis obliterans organizing pneumonia, 
lymphocytic bronchiolitis, pulmonary hemorrhage can be observed in primary 
biliary cirrhosis. Fluckiger and colleagues first described clubbing with cyanosis 
in a patient with syphilis-related liver failure in 1884 (30). In 1956, Rydell 
et al. reported hypoxemia in a 17-year-old boy with juvenile cirrhosis (31). 
Kennedy and Knutson reported a patient with alcoholic cirrhosis who developed 
orthodeoxy 4 years after the portacaval shunt (32). 

5.9. Hepatocellular Cancer

Hepatocellular carcinoma (HSC) is the most common primary malignant 
tumor of the liver that originates from hepatocytes. Its incidence is between 
20-200/100000. It is the 5th most common cancer. It ranks 3rd in cancer-related 
deaths. It causes 250,000 to 1 million deaths per year worldwide (33). The major 
risk factor for hepatocellular carcinoma is cirrhosis. The most common causes of 
cirrhosis in our country are viral hepatitis (HBV, HCV) and alcohol. Apart from 
these, other factors that increase the risk of hepatoma; male gender, nonalcoholic 
fatty liver, diabetes mellitus, smoking, hemochromatosis, alpha-1-antitrypsin 
deficiency. The most important event in the development of hepatocellular 
carcinoma is regeneration in the liver. Regardless of the cause, inflammation 
occurs first in the liver. After inflammation, necrosis, fibrosis, and regeneration 
develop, respectively. Fibrosis and regeneration are the most important 
pathophysiological indicators of cirrhosis. Dysplastic nodule, early hepatoma, 
and absolute hepatoma develop respectively from regeneration nodules. In 
the diagnosis of hepatocellular carcinoma; imaging methods, biomarkers and 
biopsy are used. Contrast ultrasonography (USG), computed tomography (CT) 
and magnetic resonance (MR) are used as imaging methods. Alpha feto protein 



CIRRHOSIS OF THE LIVER     57

(AFP) value is checked as a biomarker. Biopsy is the method to be used if the 
diagnosis cannot be made despite all the examinations. Screening is for all 
patients with cirrhosis, whatever the cause. Apart from these, risk factors such 
as those with chronic HBV and HCV infection, those who use alcohol, and 
those with a family history of HCC are included in the screening. Screening is 
done with USG and AFP every 6 months. If a lesion is detected during scanning, 
diagnostic procedures are applied according to the size of the lesion (34). 

5.10. Hepatic Encephalopathy

Hepatic encephalopathy refers to neuropsychiatric disorders observed in 
patients with chronic liver disease or portosystemic shunt. The terminology 
of HE is still confusing, and the terms may be used with different meanings 
among authors. Its classification can be made in accordance with the underlying 
disease or neuropsychiatric picture. Convened in Vienna in 1998, the IV. Hepatic 
encephalopathy clinical trials at the World Congress of Gastroenterology, by 
study group, hepatic encephalopathy: - Type A: encephalopathy due to acute 
liver failure - Type B: encephalopathy due to portosystemic shunts without 
hepatocellular disease - Type C: classification as encephalopathy observed in 
patients with cirrhosis and portal hypertension recommended (35). According 
to the character and duration of clinical findings, it can also be evaluated as 
acute episodic, chronic relapsing, chronic persistent and minimal hepatic 
encephalopathy (36). The main clinical features of hepatic encephalopathy 
are cognitive, motor and conscious disorders. The clinical picture can range 
from minimal personality and sleep pattern changes to deep coma. In minimal 
encephalopathy (in the early stages), changes in sleep patterns or personality 
changes are often observed, which is revealed by neuropsychiatric tests or 
neurophysiological measurements rather than routine clinical examination. 
Slowing of psychomotor speed, decrease in visual perception and attention 
are common. Such changes can be detected in 30-60% of cirrhotic patients 
without overt signs of encephalopathy. Calling this picture subclinical or latent 
encephalopathy - as it reduces its clinical significance - should not be used. In 
half of these cases, overt encephalopathy develops within 3 years. Therefore, 
it is recommended to treat minimal encephalopathy. When encephalopathy 
progresses, motor function defects and cognitive disorders become obvious, 
while changes in consciousness in accordance with this period attract attention 
(37). 
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5.11. Portal Vein Thrombosis

Portal vein thrombosis (PVT) is a medical problem that we rarely encounter 
in our gastroenterology practice and is an important cause of noncirrhotic portal 
hypertension. Many prothrombotic agents and local abdominal conditions can 
cause portal vein thrombosis (38). Portal vein thrombosis may also develop 
in patients with liver cirrhosis, associated with slowing or reversal of portal 
flow, especially in the presence of hepatocellular carcinoma (HCC). Transient 
PVT development may be observed in benign inflammatory conditions. Liver 
or pancreatic malignancies are responsible for 21-24% of all portal vein 
thrombosis. Direct vascular invasion, tumor compression, or hypercoagulation 
associated with a neoplastic event may cause portal vein thrombosis (39). Other 
less common causes of PVT include previous abdominal surgery, adenopathy, 
systemic inflammatory response syndrome, local ablation treatments for HCC, 
and biopsies of abdominal masses. Portal vein thrombosis is an important 
complication of cirrhosis and can be detected in 0.6–16% of compensated 
cirrhosis and 35% of decompensated cirrhosis. In one study, PVT was 
detected in 79 (11%) of 701 hospitalized patients with cirrhosis when routine 
ultrasonography was performed (40). Of these, 34 (43%) were asymptomatic, 
while 45 (57%) had intestinal infarction associated with portal hypertensive 
hemorrhage, abdominal pain, and mesenteric vein involvement. When PVT is 
detected in cirrhotic patients, the presence of overt or occult HCC should be 
considered and sought. PVT in this condition may be of malignant or benign 
origin (fibrin clot). Portal vein thrombosis can be clinically acute, subacute, 
or chronic, and may be symptomatic or asymptomatic. Acute PVT is usually 
clinically silent and is often found during radiological examination for other 
causes. PVT may be associated with abdominal pain and gastrointestinal 
bleeding in patients with cirrhosis. Improving the prognosis of patients with 
portal vein thrombosis and initiating the appropriate treatment method can be 
achieved by making the correct diagnosis as quickly as possible. In patients 
with suspected portal vein thrombosis, radiological examinations to reveal the 
presence of thrombosis should be performed. Abdominal ultrasonography (US) 
and Doppler studies, computed tomography (CT) and magnetic resonance (MR) 
angiography are often helpful in this situation. Venous phase angiography is the 
gold standard method when the diagnosis is still in doubt (41). 

6. Treatment

It should be done according to the complications of cirrhosis and the 
patient’s symptoms. Moderate salt restriction, avoidance of long bed rest and 
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diuretics are recommended for treatment. Diuretics should be discontinued in case 
of gastrointestinal system (GI) bleeding, renal failure, hepatic encephalopathy 
(HE), hyponatremia (Na <125 meQ/lt), potassium level changes. Nonsteroidal 
anti-inflammatory drugs (NSAIDs) should be avoided in the patient with 
ascites, as they may cause sodium (Na) retention, hyponatremia, and acute 
kidney injury. Angiotensin converting enzyme (ACE) inhibitors, angiotensin II 
agonists, alpha 1 blockers and aminoglycosides should not be used as they may 
cause kidney damage. Excretory paracentesis can be performed in Grade 3 acid. 
When more than 5 liters of acid is drained, albumin infusion (8 g/lt- depending 
on the amount of acid removed) is recommended (2). Liver transplantation 
should be considered in patients with serum Na levels below 130 mmol/L. In 
hypovolemic hyponatremia, the cause should be removed and normal saline 
given. In hypervolemic hyponatremia, fluid intake restriction of 1000 cc/day 
may prevent further deepening of hyponatremia. In hypervolemic hyponatremia, 
administration of hypertonic saline may be considered in the presence of 
life-threatening complications, may save time for liver transplantation. Slow 
administration (<8 mmol/L daily) prevents irreversible complications such as 
osmotic demyelination . When high-risk varices are detected (regardless of 
Child-Pugh stage, small varicose with red color or medium, large varices or Child 
C small varices are detected), primary prophylaxis should be performed because 
the risk of variceal bleeding increases. Primary prophylaxis with non-selective 
beta-blockers (NSBB) should be performed in small varicose veins with red 
color and Child-Pugh C patients. Variceal or non-variceal acute GI bleeding in 
patients with decompensated cirrhosis requires close follow-up because of the 
high risk of complications and mortality. Fluid replacement should be started 
immediately. Stabilization must be achieved and maintained. Colloids and/or 
crystalloids should be used (42). Empirical intravenous (IV) antibiotics should 
be started when spontaneous bacterial peritonitis is diagnosed. In the selection 
of empirical treatment, antibiotics are selected according to the environmental 
(nasocomial or community-based?), local resistance status and the severity of 
the infection.
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Hemochromatosis is a disease characterized by the accumulation of iron 
in the body (1). It causes multiorgan dysfunction. Liver, pancreas, 
heart, thyroid, joints, skin, gonads and pituitary are the most affected 

organs. Iron metabolism in our body is by regulation of absorption rather than 
excretion. It is also known as bronze diabetes.

1. Iron Metabolısm

A large amount (63%) of iron in the body is found in the structure of
hemoglobin. About 10% is found in myoglobin and other tissues. The remaining 
iron is stored in the reticuloendothelial system, liver and bone marrow. Iron 
overload causes free radical formation and cell death by lipid peroxidation. 
Controlling the absorption of iron in the diet plays an important role in iron 
metabolism, since iron cannot be actively eliminated from the body (5).

Iron is absorbed into mature erythrocytes via the divalent metal transporter 
1 (DMT1). It then passes from the enterocytes to the circulation via ferroportin. 
It passes from circulation to hepatocytes via transferrin receptor 2 and HFE 
protein complex. Hepcidin is secreted by the uptake of iron into hepatocytes. 
Hepcidin combines with ferroportin, leading to loss of ferroportin from the 
membrane. Thus, the passage of iron into the circulation is prevented and the 
iron metabolism in the body is regulated (1,7,8).

Etiologically, it is divided into two groups as hereditary hemochromatosis 
and secondary hemochromatosis (2).
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2. Hereditary Hemochromatosis

Hereditary hemochromatosis (HH) is caused by inherited mutations in the 
HFE gene, which regulates gastrointestinal iron absorption by hepcidin protein. 
It is an autosomal recessive disease. In most HH, hepcidin protein binds to 
ferroportin, the iron transport protein in erythrocytes, and prevents absorbed 
iron from entering the circulation. It also prevents the release of iron from lysed 
erythrocytes. Due to the decreased hepcidin protein in HH, both the addition 
of iron to the systemic circulation increases and the recycling of erythrocyte-
derived iron increases (3). Then, it is transported to the tissues with the iron 
transferrin protein and accumulates as hemosiderin. This results in cell death 
and organ failure in the organs. The most common mutations in the HFE gene 
are C282Y and H63D. The HFE gene is located on the short arm of chromosome 
6 (6p21.3).

There are four different types of HH:

Type-1a: It is inherited autosomal recessively and is the most common of 
the HH strains. It is caused by a mutation in the C282Y gene. It is more common 
in the white race (2).

Type1b: It is the type in which C282Y and H63D gene mutations are seen 
together (14,15,16). Iron overload is rare in these patients unless additional 
factors such as alcohol or hepatitis C are included (17,18).

Type1c: It is the type of HH that occurs as a result of the S65C mutation. 
Serum iron and ferritin levels are high; but excessive iron storage is not observed. 
Therefore, it is considered a clinically insignificant polymorphism (19,20).

Type 2a: It occurs as a result of hemojuvelin gene mutation. It is inherited 
autosomal recessively.

Type 2b: It occurs as a result of hepcidin (HAMP) gene mutation. It is 
inherited autosomal recessively. Type 2a and type 2b usually begin between the 
ages of 15-20.

Type 3: It is an autosomal recessive type of HH that usually occurs between 
the ages of 30-40. It is caused by a mutation in the transferrin receptor-2 gene.

Type-4: It is caused by ferroportin gene mutation. It is inherited autosomal 
dominant.

1.1 Epidemiology

Men are affected about 3 times more often than women in HH. Affected 
women become symptomatic at a older age than men due to iron loss in the 
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menstrual cycle (2). Although the C282Y gene mutation is common in society, a 
small proportion of individuals have iron accumulation. And this; suggests that 
environmental factors, such as lifestyle, also contribute to the development of 
the disease (4).

Clinical Manifestations

Patients may present to the clinic at different stages of iron overload. 
While iron accumulates in the liver and synovial tissue in the early period, it 
accumulates in the pancreas, skin, heart and pituitary in the late period. This 
can result in cirrhosis, pancreatic insufficiency, heart failure, arthritis, adrenal 
insufficiency, hypothyroidism, hypogonadism, and skin hyperpigmentation (3). 
Systolic and diastolic dysfunction due to myocardial iron accumulation may 
develop especially in advanced disease, and this situation is often at a level that 
may prevent liver transplantation in end-stage patients (12). Despite these organ 
damage, the diagnosis of HH is often made by coincidental hyperferritinemia 
(3). In a study, it was found that only 2.1% of patients diagnosed with HH had 
diabetes, heart failure, and skin hyperpigmentation at the time of admission (6).

2.3 Laboratory Findings

The research should be started by looking at the serum ferritin level and 
transferrin saturation. Further investigation should be initiated when the ferritin 
level is greater than 200 mcg/l in women, 300 mcg/l in men, or the transferrin 
saturation is greater than 40% in women and 50% in men. C282Y and H163D 
HFE gene mutations should be investigated, especially in the white race, due 
to their high prevalence. However, increased ferritin levels do not always 
indicate hemochromatosis. Elevated ferritin levels can also be seen in metabolic 
syndrome, alcoholism, or inflammation. Aminotransferases are found to be high 
in most patients; but not more than twice as high. Since hypogonadism may 
accompany, other tests such as hormone tests and thyroid function tests should 
also be done.

First-degree relatives of patients with HH should also be examined for HH 
genetic mutations. 

2.4 Radiological Findings

Chondrocalcinosis seen on X-ray of wrists or knees or low T2-weighted 
signal in liver, spleen and pancreas on MRI support the diagnosis of 
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hemochromatosis. Chest radiography may show cardiomegaly and increased 
pulmonary vascular traces, and echocardiography may show cardiomyopathy.

2.5 Liver Biopsy

Liver biopsy; It is the most sensitive and specific test that can detect iron 
storage and liver damage. The classical pathological finding of hemochromatosis 
is iron accumulation in biliary epithelial cells and Kupfer cells, primarily in 
hepatocytes (2,4).

3. Secondary Hemochromatosıs

Iron accumulation in the body and related organ damage can develop 
even without the genetic mutations that cause HH. It usually develops due 
to thalassemia major, sickle cell anemia, hemolytic anemia, intensive blood 
transfusion or other liver diseases (21,22). Hemochromatosis may develop with 
increased intestinal iron absorption in patients with chronic alcohol use. Serum 
ferritin and transferrin saturations are also found to be high in these patients 
(23). In addition, alcohol-dependent hepcidin expression is also reduced. This 
is one of the major causes of iron accumulation in chronic alcohol use (24,25). 
Secondary hemochromatosis causes are shown in Table-1.

Table-1: Secondary Hemochromatosis causes

Anemias that cause iron overload
• Thalassemia major
• In the chronic phase of hemolytic anemia
• Sickle cell anemia
• Hereditary spherocytosis
• Aplastic anemia 
Parenteral iron overdose
• Blood transfusion
Chronic liver diseases
• Porphyria cutanea tarda
• Hepatitis B and C
• Alcoholic liver disease
• Non-alcoholic fatty liver disease
Other reasons
• Malignancies (HCC, breast cancer)
• Chronic inflammatory processes (SLE etc.)
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4. Treatment

Phlebotomy is the most effective treatment method for reducing morbidity 
and mortality, which has been used in the treatment of HH for many years. 
Each 500 ml phlebotomy removes 250 mg of iron from the body. A weekly 
or biweekly phlebotomy is recommended. The aim here is to keep the ferritin 
level at 50 lg/L without anemia. Ferritin level should be checked monthly until 
it reaches the upper abnormal limits, and then every 2 weeks until it reaches 
the target level. Patients with a diagnosis of HH should be followed for life and 
phlebotomy should be performed every 1-4 months, depending on their ferritin 
level (9). Although phlebotomy is recommended especially in the treatment of 
ferroportin deficiency patients, it should be performed less frequently due to the 
risk of anemia due to decreased iron recycling (2). 

Patients should eat healthy foods by avoiding foods with high iron content. 
High consumption of alcohol should be avoided.

Iron chelation is recommended in patients with secondary hemochromatosis 
and in patients in whom phlebotomy is contraindicated, in cases where iron 
cannot be removed effectively with felbotomies or is impossible due to poor 
vascular conditions (9). Deferoxamine, deferiprone and deferasirox are the 
most commonly used iron chelators. Deferoxamine is used intravenously (iv). 
Deferiprone and deferasirox are oral iron chelators.(10).

Erythropoietin can be used in patients whose phlebotomy is difficult due 
to anemia (2).

Erythrocytopheresis is a treatment method that selectively removes 
erythrocytes with the help of a special device. It returns waste products such as 
plasma proteins and platelets back to the patient. It can be used as an alternative 
method to phlebotomy (26). In phlebotomy, 250-500 ml of blood can be removed 
from the body in one session, while 1000 ml of erythrocytes can be removed in 
one session with erythrocytopheresis.

Treatment improves insulin sensitivity, skin hyperpigmentation, and 
fatigue. Cirrhosis, hypogonadism and arthropathy persist even with effective 
treatment (2).

Studies have shown that the survival of liver transplantation in hepatic 
failure due to HH is lower than that of transplantation for non-HH diseases. 
However, transplantation can still be considered in patients with end-stage liver 
failure (11).

Hepatocellular carcinoma (HCC) accounts for 30% of mortality in HH 
patients. For this reason, patients should be followed up with alpha fetoprotein 
(AFP) levels and liver ultrasonography twice a year (2).



68    ABDOMINOPELVIC DISEASES AND EMERGENCIES

In addition, the incidence of infections due to Listeria monocytogenes, 
Yersinia enterocolitica and Vibrio vulnificus is increasing in these patients (13).

Hepcidin-based treatments may be used in addition to or instead of 
phlebotomy in future treatment, due to the decreasing hepcidin level in HH 
patients in the future (9).
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The presence of stones in the common bile duct (CBD) is called 
choledocholithiasis. Choledocholithiasis most commonly occurs with 
the displacement of gallstones into the CBD (85%). The development of 

primary gallstones in the CBD is less common (10%). After cholecystectomy, 
stones can be seen in the CBD in 2-4% (1). The majority of choledochal stones 
are cholesterol and bilirubin stones (2). 15% of patients with symptomatic 
cholelithiasis have choledochal stones (3).

1. Clinical Findings

Choledocholithiasis is frequently symptomatic, rarely asymptomatic.
Abdominal pain and jaundice are the most common symptoms. Abdominal pain 
as seen a bilier colic form occurs in the right upper quadrant and epigastric region. 
It has a sudden onset and long duration. Jaundice occurs due to the mechanical 
barrier of the bile tree (2). Cholangitis may develop due to biliary stasis resulting 
from obstruction. In this case, high fever accompanies the process. In severe 
cases, bacteremia and sepsis may develop. In cases where choledocholithiasis 
blocks the flow of the pancreatic duct, pancreatitis may develop (4).

2. Diagnosis

Laboratory examination reveals elevated liver enzymes and bilirubin,
characterized by a cholestatic pattern. Mild leukocytosis is frequently observed. 
When accompanied by cholangitis, leukocytosis is prominent. In the case of 
pancreatitis, elevated pancreatic enzymes are observed (2,5).
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The methods used for imaging the biliary tract are ultrasonography, 
computed tomography, percutaneous transhepatic cholangiography (PTC), 
endoscopic retrograde cholangiopancreatography (ERCP), endoscopic 
ultrasonography (EUS), and magnetic resonance cholangiopancreatography 
(MRCP). Direct X-rays are not used because of their low diagnostic efficiency, 
but opaque stones and pneumobilia can be seen on direct X-rays (6).

Ultrasonography (US) is the first-choice, non-invasive, non-ionizing 
radiation-free and easily accessible method for choledochal stones (7). At 
least 8 hours of fasting is required before the US procedure. In postprandial 
US examinations, the lumen and wall structure cannot be evaluated optimally 
because the gallbladder is contracted. In addition, due to the gas created by 
the stomach-duodenum contents, the bile ducts cannot be displayed optimally. 
Choledocholithiasis is characterized by dilatation of the CBD and intrahepatic 
bile ducts on US (6-8). Choledoch stone is seen as echogenicity with posterior 
acoustic shadowing (Figure 1). US is not very successful in showing the stone 
in the common bile duct. On the other hand, when stones are detected in the 
common bile duct on US, its diagnostic accuracy is high (6). The normal 
diameter of the common bile duct is between 5-11mm (8,9). Intrahepatic bile 
ducts are normally difficult to distinguish because they are very thin (1-2mm). 
In 25-35% of patients with choledocholithiasis, the common bile duct is normal 
width. The presence of many stones smaller than 1 cm in the gallbladder may 
cause suspicion of choledochal Stones (6-8). Choledocholithiasis is found in 
8-18% of those with symptomatic cholelithiasis (10).
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Figure 1: Two echogenic foci with posterior shadowing are  
seen in the dilated common bile duct. 

Computed tomography (CT) is the method of choice in the second step 
in most patients who come to the emergency department with abdominal pain 
(11). However, bile duct stones are often difficult to see on CT because they 
are poor in calcium (Figure 2). Because the sensitivity and specificity of CT is 
lower than MRCP and it contains ionizing radiation, it is often not preferred 
in the demonstration of CBD stones (12,13). However, it is quite successful 
in demonstrating acute pancreatitis, which is a complication of CBD stones 
(11-13).
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Figure 2: Coranal abdomen CT images show hyperdens stones (arrows) in 
dilated common bile duct

High soft tissue contrast resolution and efficient evaluation of peripheral 
bile ducts are the main advantages of MR imaging (Figure 3). MRCP is a 
noninvasive method, does not contain ionizing radiation, contrast agent and 
premedication are not required. Complications are not observed. It can be 
applied during attacks of pancreatitis and cholangitis. MRCP can visualize the 
ducts proximal and distal of the obstruction. Biliary duct pathology as well as 
adjacent organ damage can be visualized with MRCP (14,15). In one study, the 
sensitivity and specificity of MRCP were 93% and 96% in detecting CBD stones 
(16). MRCP has some disadvantages; spatial resolution is low, it does not show 
small ductal pathologies. MRCP can only be used for diagnostics and cannot 
be used for interventional treatment. It is not suitable for imaging in patients 
with obesity and claustrophobia. Optimal evaluation may not be possible due 
to artifact in the presence of metallic stent and operating materials. Bile ducts 
cannot be visualized in cases where there is massive acid in the abdomen. The 
success in imaging stones smaller than 5 mm is low (14-17). Heavy T2 images 
are obtained for MRCP. Six hours of fasting is required for MRCP examination. 
The examination is obtained in the supine position using a phased array coil. 
No contrast material is used. Bile duct stones are seen as multiple filling defects 
with angular contours on MRCP (Figure 4). Air bubbles, vascular compression, 
surgical clip artifacts, biliary flow artifacts, blood clot and concentrated bile can 
mimic choledocholithiasis in MRCP (15).
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Figure 3. Coranal T2 weighted image shows multiple filling  
defects in dilated common bile duct. 

Figure 4. In MRCP, a filling defect is seen in dilated common bile duct (arrow) 
and intrahepatic and extrahepatic bile duct dilatation is visualised . 

EUS is highly sensitive and specific in demonstrating bile duct dilatation 
and calculi. It has not been shown to be superior to diagnostic MRCP (15,16). 
Meeralam et al reported the sensitivity of EUS and MRCP as 97% and 90% 
and specificity as 87% and 92%. The higher sensitivity of EUS is because it is 
more successful in detecting small Stones (17). PTC is an invasive method that 
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is successful in showing biliary anatomy, the number and diameter of stones, 
and requires contrast material. The diagnostic sensitivity of ERCP is similar to 
MRCP, PTC and ERCP are not preferred as initial diagnostic methods (18).

Mirizzi syndrome, benign and malignant biliary tract strictures, and duck 
cysts should be considered in the differential diagnosis of choledocholithiasis 
(19).

3. Treatment

Supportive care includes improvement of fluid deficit and electrolyte 
imbalance, and broad-spectrum antibiotic therapy in case of cholangitis. 
Conservative treatment is successful in 85% of patients. Therefore, biliary 
drainage can be delayed for up to 48 hours. Earlier drainage is indicated in patients 
with clinical detoriation who do not respond to conservative treatment (20).

3.1. Endoscopic Treatment

The standard treatment for choledocholithiasis is removal of the 
choledochal stone by endoscopic sphincterotomy. ERCP is a minimally invasive 
treatment used for this purpose (Figure 5). Treatment techniques of ERCP 
include papillotomy, biliary sphincterotomy, pancreatic sphincterotomy, stone 
removal, lithotripsy, plastic and metal stent placement (21).

Figure 5. ERCP imaging shows multiple filling  
defects in dilated common bile duct.
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The endoscopic treatment procedure of choledocholithiasis consists of bile 
duct drainage, stone localization by colongiography, biliary sphincterotomy. 
Balloon catheter and metal wire basket are frequently used additional 
instruments for stone removal, the standard approach is 90 percent successful in 
stone removal. Advanced techniques such as mechanical, electrohydraulic, laser 
lithotripsy and stent placement are required in 10 percent of cases (22). Stent 
and lithotripsy may be required, especially in patients with stones larger than 
15 mm. The plastic stent is indicated for drainage of large stones that cannot 
be removed. Endoscopic balloon dilatation of the papilla may be preferred as 
an alternative to sphincterotomy in patients who use anticoagulants and have 
comorbidities such as cirrhosis. The risk of pancreatitis in the endoscopic balloon 
dilatation procedure is higher than in sphincterotomy (7.4%). In addition, this 
procedure requires more mechanical lithotripsy (23). If choledocholithiasis is 
accompanied by biliary pancreatitis, the treatment should be stone removal with 
ERCP after stabilization of the patient, if biliary pancreatitis is accompanied by 
cholangitis, early ERCP is recommended within the first 48 after stabilization 
of the patient (24). The advantage of urgent ERCP has not been demonstrated in 
the absence of obstructive jaundice. Urgent ERCP is not recommended in biliary 
pancreatitis without cholangitis. In the case of biliary pancreatitis in patients 
with cholecystectomy, sphincterotomy is the standard to prevent recurrent 
attacks. After biliary pancreatitis, 25% recurrent episodes can be observed 
within 6 weeks, therefore early cholecystectomy is recommended (20,24,25). 
Complications due to ERCP are pancreatitis (4%) hemorrhage (1%) cholangitis 
(1%) perforation (0.5%) (26)

If it is not possible to access the biliary system with the endoscopic 
method, radiographic Percutaneous transhepatic cholangiography (PTC) may 
be preferred for drainage (27). In cases where visualization of the papilla is 
difficult, such as Roux-en-y anastomosis or billroth 2 gastrectomy, papillary 
drainage can be performed with special endoscopies such as single balloon 
endoscopy, double balloon endoscopy, or PTC may be preferred (27,28).
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1. Objectives

 To describe the etiology and clinical presentation of acute mesenteric ischemia.
Management of acute mesenteric ischemia in emergency situations.
  To discuss the current management and diagnostic options of acute colonic

ischemia.
 To improve disease management via surgery and medication.
 Utilizing modern technologies.

2. Introduction

Ischemic intestinal events continue to be the leading cause of death in the
aging population. Acute mesenteric ischemia is a significant problem 
for emergency medical services. This chapter highlights the therapeutic 

developments in the treatment of acute mesenteric ischemia while it also covers 
some of the areas that are still open for debate. 

Any interruption of blood flow in the mesenteric arteries causes acute 
mesenteric ischemia (AMI). Small and large intestines are intensely vulnerable 
to sepsis and may progress to mortality unless effective treatments are initiated. 
Since symptoms are non-specific, the diagnosis of acute mesenteric ischemia 
may be quite challenging and fatal outcomes are frequently observed if not 
treated in the early window of opportunity. The total incidence is of AMI is 
between 0.09% and 0.2% of all acute patients admitted to emergency service. 
On the contrary the mortality of AMI rate exceeds 60% (1, 2).
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The evolution of interventional procedures on endovascular surgery has 
made this method a significant option for patients who have ischemia of the 
superior mesenteric artery (SMA). In previous literature it was reported that 
endovascular therapy had lower mortality and colon resection rates compared to 
conventional surgery methods (3, 4).

The diagnosis of acute mesenteric ischemia should be performed by a 
multi-disciplinary team. Additionally, the damage of interrupted circulation 
should be minimized as soon as possible. Individuals with colon resection 
usually have better outcomes and medical care can both improve survival, long-
term outcomes, and quality of life (5, 6). According to some investigators, the 
aggressive “endovascular first” method has reduced overall AMI mortality by 
about 40% in absolute terms (7).

Within the last two decades, utilization of warfarin, lipid-lowering drugs, 
and antithrombotic medications has substantially increased in the treatment 
of atrial fibrillation and atheromatous diseases. Additionally, elevated use 
of interventional stenting has also been considered as an alternative for the 
treatment of acute vascular ischemia (8, 9).

3. Mechanism of Acute Mesenteric Ischemia 

3.1. Etiology

All acute occlusive or non-occlusive mesenteric ischemia cases typically 
have one or more of the following underlying causes: myocardial infarction, atrial 
fibrillation, congestive heart failure, hyperlipidaemia atherosclerosis, smoking, 
diabetes, hypertension, aortic aneurysm, aortic dissection, vasopressors, chronic 
heart failure, kidney failure, sepsis, cardiac or abdominal surgery, vasculitis, 
dehydration and aging (10, 11). The etiology of AMI has altered due to up to 
high percentages of acute arterial thrombosis caused by plaques, which may be 
adequately characterized by contemporary anticoagulant medications used to 
treat atrial fibrillation.

The underlying pathologies of acute mesenteric ischemia could be 
elaborated as vascular thrombosis in 40 – 50% of cases, acute arterial thrombosis 
in 25 – 30% of cases, and non-occlusive mesenteric ischemia accounts for 
20% of cases. AMI has been observed more common in females, elderly, and 
individuals with severe comorbidities.

The most frequent reason of AMI is acute obstruction of left mesenteric 
artery in 50% of the cases. Atrial fibrillation (in the left atrium), ventricle 
dysfunction accompanied by low ejection fraction, or the cardiac valve 
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endocarditis could be the source of mesenteric embolism. Hypertension 
may accelerate atherosclerosis in a certain period thus, producing embolism. 
Aforementioned, cardiac problems such as arrhythmias, myocardial infarction, 
cardiomyopathy, or mitral/aortic valvular diseases and mural thrombo-embolism 
have also the potential to embolize mesenteric arteries.

3.2. Epidemiology

Left mesenteric artery is directly exposed to anterior aorta wall just making 
it susceptible to embolism. Most of the cases are observed in the 3 – 10 cm 
proximal region, preventing small intestinal and colorectal ischemia. In a similar 
manner, left mesenteric artery emboli may disseminate to other arterial lumens, 
such as the kidney and spleen. Due to the large luminal structure of left mesenteric 
artery, blood clot may readily pass through it and depending on the size of the 
thrombosis, various circulatory structures could be partially or completely 
affected resulting in bowel infarction, congestion, necrosis, and perforation (12).

In previous literature it was reported that intestines can be endurable to 
ischemia up to 12 hours without causing any serious damage (13). Individuals’ 
mean age in a retrospective study was 68.43 years in investigations that have 
been documented (14). 

In a recent prospective study; ventricular dysfunction, lactate levels, and 
intestinal loop dilatation on computerized tomography were found to be three 
predictors of persistent transmural intestinal necrosis in AMI. Regarding the 
results of this research, the rate of irreversible colon necrosis had increased from 
3 – 38% to 89 – 100% of (15).

3.3. Pathophysiology

During ischemia gastrointestinal mucosal membranes are the first to be 
affected by metabolic reactions compared to serosa. Congestion, swelling, and 
haemorrhage occur in the affected bowel surface. Arteriolar vascular relaxation, 
protection of splanchnic tissue perfusion, and a biochemical response to 
adenosine and other mucosal infarct compounds are the suggested mechanisms. 
Additionally, under ischemic injury, the colon membrane can spare higher 
levels of oxygen to protect the mucosal structures during metabolic shock. 
Prolonged ischemia damages the intestinal epithelium as a result of reactive 
oxygen radicals and polymorphonuclear neutrophil activity. This may trigger 
intestinal haemorrhage within 1 to 4 days, lead to necrosis, perforation, systemic 
infection, or serious adverse events (16,17).
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4. Clinical presentation

Although AMI may manifest itself with acute intestinal ischemia and
infarction of colon, patients often come with postprandial pain and anxiety. 
Considering the variety of intestinal symptoms such as weight loss, abdominal 
pain and substantial mesenteric arterial ischemic diseases, the diagnosis may 
be delayed. However, it is necessary to correlate the clinical symptoms with 
these two conditions. The objectives of treatment include relieving the acute 
symptoms, limiting the occurrence of acute mesenteric ischemia, and 
ameliorating general condition of life (18).

It is crucial to evaluate the risk of cardiovascular events in suspicion of 
embolism/thrombosis origins in patients with acute gastrointestinal symptoms. 
Abdominal pain, vomiting, rapid satiety, diarrhea, post-prandial pain, nausea, 
constipation, and weight loss are just a few of the symptoms that patients 
may experience. Intra-abdominal procedures, biliary disease, gastric ulcer, 
pancreatitis, ulcerative colitis, gastroesophageal leakage, and digestive 
problems, can also cause postprandial pain. A comprehensive examination and 
patient history might be helpful in the diagnosis. Recurrent nausea and 
vomiting also occur in severe cases of food intolerance, dietary phobia leading 
to weight loss. 

Figure 1: Early and late injury in the colon after acute mesenteric ischemia
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5.. Laboratory Paramete

The analysis of electrolytes, fluid, and acid-base balance and infectious
parameters should be processed in possible acute intestinal infarction cases. 
Patients and especially the elderly emerge with acidosis, especially as a result 
of dehydration and limited nutritional intake. Lactic acidosis is a sign of 
severe ischemia or permanently damaged colon.

In order to prevent complete necrosis, surgical intervention should be 
conducted before acute visceral infarction. Albumin, transferrin, C-reactive 
protein and transthyretin should be obtained in cases of prolonged intestinal 
infarction. 

6.. Diagnostic Imagi

Duplex ultrasound imaging has a high degree of consistency and accuracy

in the diagnostic of intestinal arterial ischemia, with a sensitivity and 
specificity of 85 – 90% (19). It should not be forgotten that although it has 
favourable aspects and is cost-effective, duplex ultrasonography may fail to 
visualize distal visceral abdominal branches.

Computerized tomographic angiography (CTA) has a 95–100% 
accuracy rate, and is now the first choice radiological technique for the 
identification of abdominal vascular syndromes (20). Contrast enhancement 
records the early arterial phase of a CT scan, which lasts for nearly 30 
seconds. The mesenteric arterial vascular anatomy and any collaterals are 
denoted in the arterial phase. Specific findings, such as: oval-shaped 
embolism, left mesenteric arterial thrombosis, mesenteric edema, intestine 
pneumatosis, and mesenteric venous gas, may be utilized to diagnose 
AMI via CTA. Additionally, it provides information on the perfusion of 
other abdominal organs.

7.. Manageme

All individuals who have a suspicion of AMI should be hospitalized in
the intensive care unit. The primary goal of treating AMI is to improve their 
hemodynamic condition. Considering that these individuals have substantial 
volume gap, they should receive fluid replacement using crystalloids and 
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blood products. Especially, acid-base balance should be achieved as soon as 
possible in elderly patients as hyperkalaemia and metabolic acidosis are 
common. The risk of sepsis increases as the acidosis progresses and leads to 
severe decline in systemic inflammatory response syndrome. Another side 
effect of acidosis, deteriorating cardiac hemodynamic parameters. In 
individuals with ischemia, vasopressors should be avoided as they aggravate 
mesenteric obstruction.

Patients with acute mesenteric ischemia should be administered broad-
spectrum antibacterial drugs for anaerobic protection in order to prevent 
significant colonic bacterial translocation. Even if there is no clinical sign 
of severe infection such as sepsis, antibiotics should be initiated. 
Additionally, a nasogastric tube should be placed to achieve continuous 
drainage. 

Intravenous unfractionated heparin infusion should can be initiated if 
systemic anticoagulation is not contraindicated. Heparin is the preferred 
medication due to its short half-life, ease of APTT monitoring, and 
accessible antidote regimen.

8. Invasive Treatment

8.1. Endovascular interventions

The upside of endovascular treatment could be elaborated as reduced
rate of morbidity. Unless peritonitis and colonic perforation are obvious, 
open surgery should only be performed as a last option. Every measure must 
be taken to establish mesenteric arterial revascularization if endovascular 
surgery is available in the institution. In a previous study, while mortality 
was reduced in the endovascular group by 23 – 26% it was published as 36 
– 56%  in the open surgery group (21).
   The preferred option for endovascular interventions is selective 
thrombectomy with the use of thrombolytic medication. If an underlying 
stenosis is confirmed, stenting may be attempted. Depending on the 
localisation of stenosis, either self-expandable stents or balloon-expandable 
stents are preferred.
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8.2. Open surgery

Open surgery should be recommended if there are signs of peritonitis, 
intestinal perforation, or if vascular intervention has failed. The laparotomy 
facilitates the return of circulation to the intact colon while enabling direct 
visualization of the ischemic area and the removal of non-viable tissue. The 
clinicians sometimes prefer to create a stoma from the healthy intestine and 
let the distal end recover. Individuals that are eligible for intestinal 
transplantation should be considered unless the patient will not suffer from 
short bowel syndrome in the post-operative period. Some individuals with 
extensive intestinal injury may be considered inoperable, and palliative care 
is applied (21, 22, 23).

Patients may develop acute respiratory distress syndrome (ARDS), 
sepsis and multiorgan failure following open surgery. To achieve the best 
possible hemodynamics, they should be recovered in the intensive care unit 
with high-quality hemodynamic monitoring, intensive fluid replacement, and 
sympathomimetic medication.

Despite benefits of surgical or vascular intervention, 30-day survival is 
relatively poor and significant mortality is observed due to aging, delayed 
diagnosis, lactic acidosis, disseminated small intestinal insufficiency, and 
arterial embolism (24).
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Hematuria is the presence of red blood cells in the urine. Hematuria 
could be a symptom of a disease affecting any part of the genitourinary 
system or a non-urological systemic disease, but it may also occur 

in the absence of pathology. Excessive exercise, vaginal bleeding, systemic 
infections, acute appendicitis, acute diverticulitis, decompensated heart and 
respiratory system diseases, vaccinations, and serum administrations can 
cause or be confused with hematuria in the absence of urinary tract pathology. 
Therefore, patients with hematuria must be thoroughly examined. Hematuria 
is more prevalent than expected, especially among men. There are studies 
demostrating that random tests detect between 2,5-5,4% hematuria in men. In 
some instances, hematuria is a pathology that causes severe blood loss, but it 
is usually an indicator of a pathology. Until proven otherwise, patients with 
hematuria should be assumed to have a malignant disease. Some of the studies 
report that neoplasia is the major cause of hematuria and the most prevalent 
benign disease is benign prostatic hypertrophy. Infection was the second most 
common diagnosis after neoplasia, followed by nephrolithiasis. (1,2).

The patient may recognize haematuria, often known as visible or 
macroscopic haematuria. Red urine is observed in patients with macroscopic 
hematuria (1,2). Otherwise, it may be discovered only upon analysis of urine, 
most often as a positive urinalysis test for blood (chemical dipstick) or as more 
than three red cells per high-power field on microscopy or in a Coulter counter 
(3,4). Urological pathology can not be detected in all cases of hematuria, but 
hematuria should be investigated under the presumption that it is malignancy 
until proven otherwise. The elderly and men with hematuria are more likely to 
have a malignancy. Although those with microscopic hematuria are less likely 
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to have urological pathology than those with macroscopic hematuria, this does 
not necessarily mean that those with microscopic hematuria have less severe 
urological pathology (5).

That whenever a patient presents with the complaint of hematuria, a 
thorough anamnesis should be conducted. Urine samples for the patient’s urine 
analysis and culture, and also kidney function tests in blood serum, should 
then be examined. Ultrasound imaging of the urinary system is necessary. If 
the patient with hematuria is being monitored because of advanced age, male 
gender, smoking, a history of pelvic radiotherapy and exposure to chemicals that 
increase the risk of bladder cancer such as cyclophosphamide, or a urological 
disease, cystoscopic examination should be performed (5-7). 

1. APPROACH TO THE PATIENT WITH HEMATURIA

1.1. Anamnesis

The most important and first step in treating a patient with hematuria
is to obtain an anamnesis in order to plan the treatment by identifying the 
cause. At this step, it is important to determine whether the hematuria is 
microscopic or macroscopic, at what stage of the urine it is observed, if it is 
accompanied by dysuria, and if there is a clot in the urine. The presence of 
hematuria only at the beginning of the urine and the absence of hematuria in 
the latter part of the urine are indicative of urethral pathologies; the presence 
of hematuria only at the terminal of the urine is indicative of bladder neck 
and prostate pathologies. Most cases of widespread hematuria in the urine are 
caused by problems with the bladder and upper urinary tract. Many drugs may 
induce either hematuria or coloration of the urine; consequently, a full history 
of the patient’s prescription and consumed medications is very beneficial. 
Analgesic nephropathy, which may be linked with hematuria and papillary 
necrosis, may be related to heavy or hidden use of analgesics. The use of 
oral contraceptives has been linked to the syndrome of loin pain hematuria. 
As with cyclophosphamide-treated individuals, smokers have a greater risk of 
developing bladder cancer. Inquire about a family history of hematuria, sickle 
cell disease, polycystic kidney disease, or other renal illnesses, as well as 
travel to malaria or schistosomiasis endemic regions. Hematuria accompanied 
by dysuria suggests that it is primarily caused by an inflammatory condition; 
malignant hematuria is typically not accompanied by pain. But sometimes, 
hematuria may be accompanied by pain for a variety of reasons, even in 
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malignant cases. Malignancy may also be accompanied by non-malignant 
urinary tract pathologies, such as infection, urolithiasis, etc. It is critical to 
determine whether a woman with hematuria is menstruating at the time of 
examination so that extra precautions can be taken to obtain an uncontaminated 
urine specimen for testing. Also in hematuria caused by upper urinary tract 
pathologies, renal colic can be observed regardless of the underlying cause. 
Clots typically occur in the bladder or prostate and are highly suspicious of 
being malignancy. However, worm-shaped vermiform clots can be observed 
in diseases of the upper urinary tract. Additionally, weight loss should be 
questioned.Weight loss, extrarenal signs (rash), arthritis, arthralgia, and 
pulmonary symptoms are indicative of a number of systemic diseases, such as 
vasculitic syndromes, malignancy, tuberculosis and recent pharyngitis or skin 
infection are indicative of poststreptococcal glomerulonephritis. (1,5,8,9).

1.2. Physical Examination

Renal disease may arise with hypertension, particularly if it is recent. 
Petechiae, arthritis, multiplex mononeuritis, and rash may be signs of 
coagulopathy, an immunologic illness, or vasculitis. If Alport syndrome is 
suspected, a hearing evaluation is required. The prostate and urethral meatus are 
examined as part of a comprehensive examination (1).

1.3. Laboratory Analysis

1.3.1.	Urinalysis

The first stage in the laboratory evaluation is a urine examination with a 
dipstick test. Whether the dipstick test is positive for heme, the next step is to 
assess if urine protein excretion is elevated and if red blood cells, white blood 
cells, casts, or crystals are seen on microscopic inspection of the urine. Urine 
analysis is crucial, especially in patients with microhematuria. In individuals 
with more prominent pyuria than hematuria, infectious or inflammatory diseases 
should be examined more often. In addition, the presence of isomorphic 
erythrocytes, mainly in individuals with microscopic hematuria, implies 
urological pathology; but dysmorphic erythrocytes imply mainly glomerular 
disorders. Since microscopic hematuria of glomerular origin may be present, 
it is crucial to examine the urine sediment, especially in individuals at low 
risk for malignancy. In addition, red urine can be observed in the absence of 
blood cells; this phenomenon is known as pseudohematuria. Due to the fact 
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that certain antibiotics and anti-inflammatory drugs; also the presence of red 
pigments such as bilirubin, myoglobin, and hemoglobin in the urine; and the 
presence of coloring chemicals in some foods could even cause the urine to 
appear red without blood cells, urine analysis should be performed on patients 
with red urine to determine the presence of true hematuria. (1,5,10).

1.3.2.	Blood	and	Serum	Analysis

If a patient has a positive dipstick test, erythrocytes in the sediment, and no 
protein in the urine, the next step is to test for a bleeding disorder by analyzing a 
platelet count, prothrombin time, and partial thromboplastin time, as well as, if 
the patient is black, a sickle cell trait test and also blood serum values suggesting 
kidney function should be analyzed because they may help in the evaluation of 
patients with pathologies of the upper urinary tract. (1).

1.3.3.	Urine	Cytology

Cystoscopy may be delayed in low-risk individuals, such as those under 
40 years old with no risk factors for bladder cancer. However, these patients 
should have a voiding urine cytology test performed. Urine cytology is a cost-
effective test that is advised in situations where cystoscopy is not needed. 
Patients at high risk for uroepithelial malignancies, such as smokers, those who 
overuse analgesics, those over the age of 40, those exposed to chemicals or 
dyes, and those with irritative voiding symptoms, may benefit most from urine 
cytology (1).

1.4. Imagining Methods

1.4.1.	Ultrasound	Imaging

Although ultrasound is insufficient for visualizing the upper urinary 
tract, it is considered the first imaging modality for the diagnosis of hematuria 
because upper urinary tract cancer is a low percentage of kidney cancers and 
ultrasound has a very high sensitivity for detecting bladder cancer and renal cell 
cancer. Ultrasound imaging has the advantages of being inexpensive, simple, 
and noninvasive. In cases where ultrasound alone is insufficient to diagnose 
hematuria, conventional urography imaging with intravenous contrast, computed 
tomography, and magnetic resonance imaging can also be performed. Also in 
instances when ultrasound imaging and cystoscopy reveal no pathology but 
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hematuria persists and abnormal cells are found at urine cytology, conventional 
urography imaging with intravenous contrast should be preferred (11).

1.4.2.	Intravenous	Pyelography

This imaging technique was the most commonly used to examine the urinary 
tract before the widespread usage of ultrasonography and the accumulation of 
expertise, because it produces detailed images of the collecting structures, is 
inexpensive, and is standardized. However, it is insensitive to masses smaller 
than 3 centimeters in diameter and has limited use in evaluating the bladder 
and urethra. Also, contrast material is needed, which increases the risk of 
nephrotoxicity in people who don’t have enough kidney function (1).

1.4.3.Computed	Tomography

Small renal parenchymal masses, urolithiasis, and renal infectious lesions 
are most effectively detected by computed tomography (CT). It is cheaper than 
magnetic resonance imaging (MRI) and detects small parenchymal masses as 
well. Nevertheless, it is more expensive than ultrasonography or intravenous 
pyelography. CT’s lack of sensitivity in identifying uroepithelial cancers is 
its weakness. CT urography, which is the combination of CT and radiography 
after contrast-enhanced CT, increases detection rates. The combination of 
ultrasonography and retrograde pyelography should be examined in patients 
who can’t undergo CT urography because of underlying renal failure, contrast 
allergy, or both (1).

1.5. Cystoscopy

Bladder cancer is the most important factor that should not be overlooked 
in hematuria. Moreover, the possibility of bladder cancer cannot be ruled 
out without a cystoscopy. In cases of hematuria originating from the urethra, 
prostatic urethra, bladder, and upper urinary tract, the cause of hematuria can be 
determined by observing the flow of hematuric urine from the ureteral orifices 
using cystoscopy. Therefore, cystoscopy is a crucial step in determining the 
cause of hematuria, especially in patients with a high risk of bladder cancer. 
However, its sensitivity in diagnosing hematuria from the upper urinary tract 
is low. On cystoscopy, the absence of hematuric urine coming from the ureteral 
orifice does not rule out the presence of hematuria sourced from the upper 
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urinary tract. Therefore, a cystoscopy alone is insufficient to rule out hematuria 
originating from the upper urinary tract (5).

1.6. Angiography

If the previous tests come back negative and the hematuria continues, 
angiography can be used to look for a minor arteriovenous malformation. (1).

2. CONTROL OF MASSIVE HEMATURIA

Massive hematuria may be described as either acute or chronic widespread
venous hemorrhage. The most common cause of massive bladder bleeding in 
the absence of trauma is hemorrhagic cystitis. There are infectious and non-
infectious causes of hemorrhagic cystitis. The target of treatment for infectious 
hemorrhagic cystitis is the underlying infectious agent. Hemorrhagic cystit may 
manifest with significant irritative voiding symptoms, such as urine retention, 
suprapubic discomfort, and hemodynamic impact (12,13).

Radiotherapy of the prostate, bladder, and pelvic organs may result in 
hemorrhagic cystitis. Radiation causes submucosal hemorrhage and mucosal 
edema initially, followed by obstructive endarteritis and ischemia. Steroid, 
vitamin E, and trypsin administration were ineffective in the treatment of 
radiotherapy-induced hemorrhagic cystitis; however, hyperbaric oxygen 
therapy and coating the bladder mucosa with synthetic agents such as pentosan 
polysulfate sodium were beneficial (12).

One of the leading causes of hemorrhagic cystitis is chemotherapy 
medications. Patients who take thiotepa and alkalized drugs such as busulfan, 
cyclophosphamide, and ifosfamide frequently causes hemorrhagic cystitis. 
Especially, the hepatic metabolite of cyclophosphamide, acrolein, directly 
affects the bladder mucosa and causes bleeding. These chemicals can cause 
possibly fatal hemorrhagic cystitis. Hemorrhagic cystitis is more prevalent in 
people receiving high doses, dehydrated patients and intravenous administration 
of chemotherapy. It causes changes in the bladder simillar with the secondary 
to radiation, such as edema, ulceration, neovascularization, necrosis, and 
hemorrhage. Prophylactically, it is advised to consume large amounts of fluids 
and preventative agents like N-acetyl cysteine and 2 mercapto-ethane sulfate 
(mesna). However, caution should be used while utilizing N-acetyl cysteine, 
since it may diminish the anti-neoplastic activity of cyclophosphamide and 
increase busulfone-induced bleeding (12).
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Chemical poisons, unique and immune-mediated medication responses are 
capable of causing hemorrhagic cystitis. In the majority of cases, conservative 
measures, such as avoiding the substance that causes bleeding, consuming 
enough fluids, and irrigating the bladder, significantly reduce the bleeding (12).

In most instances, endoscopic resection of the tumor and fulguration 
can control bladder bleeding caused by urothelial malignancy. Patients with a 
metastatic or unresectable bladder tumor and severe bleeding are candidates for 
radiotherapy as palliative therapy. In certain instances where bleeding cannot be 
controlled, cystectomy, urinary diversion, or percutaneous nephrostomy could 
be used to stop the bleeding (12).

In addition to malignancies other possible causes of bladder bleeding 
include atypical manifestations of underlying disease, and idiopathic etiologies. 
Also occasionally, renal transplant recipients and people with weakened immune 
systems have been reported with acute hemorrhagic cystitis caused by viral 
infections. Hemorrhagic cystitis may be difficult to diagnose, and its different 
forms can create challenging therapeutic challenges. Severe instances usually 
need several blood transfusions for anemia caused by urinary blood loss, in 
addition repeated cystoscopies to remove blood clots and treat urine retention. 
The condition is accompanied with substantial morbidity and might sometimes 
demand invasive surgery (12).

Mild hematuria is treatable with a large amount of fluid intake. Clots in 
the bladder should be irrigated by placing a urethral catheter and, if necessary, 
intravesical irrigation fluid should be supplied for continuous bladder washing in 
instances with more resistant bleeding. Several approaches have been proposed 
for the control of bleeding in massive hematuria, such as light fulguration, 
systemic management of aminocaproic acid and intravesical instillation of cold 
water, potassium and ammonium aluminum sulfate cause vasoconstriction of 
superficial vessels in the mucosa but patients with kidney failure should pay 
particular attention to their aluminum levels. In addition, elevated aluminum 
levels can cause encephalopathy and severe acidosis in individuals. Also 
prostaglandins (PGE2, PGF2α) and their analogues (karboprost) administered 
intravesically or intravenously. Prostaglandins can be utilized as a prophylactic 
or therapeutic agent due to their anti-inflammatory and anti-hemorrhagic 
effects.Under general anesthesia, intravesical phenol and formalin can be 
administered to patients who do not respond to all of these treatments. Patients 
with vesicoureteral reflux (VUR) would develop ureteral and renal fibrosis if 
phenol and formalin were applied; VUR must be ruled out before this treatment 
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is administered to patients. Furthermore, petroleum jelly should be applied 
to the external genitalia to prevent skin damage. Additionally, intravesical 
administration of silver nitrate solution, infusion of systemic vasopressin, 
external compression devices, hydrostatic tamponade, cryosurgery, vascular 
embolization, and surgical intervention are other techniques for the local control 
of bleeding. Also, it has been proposed that conjugated estrogen medication may 
have an impact on the capillary wall, resulting in reduced vascular fragility, 
based on the appearance of the bladder mucosa between the first period and 
remission following treatment. Generally, non-aggressive local approaches are 
recommended but they are often ineffective, whereas more aggressive therapies 
are linked with severe morbidity and death. (12,13).
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Introduction

Intra-abdominal pressure (IAP) is defined as the pressure measured within 
the abdominal cavity. Although the abdomen is a closed cavity, the intra-
abdominal pressure is determined with the aid of using abdominal contents 

such as gas, liquid, fat, organs and the compliance of the abdominal wall 
(1). Intra-abdominal hypertension (IAH) is a process that continues with a 
progressive boost in IAP and can not be recompensed by abdominal compliance. 
Abdominal compartment syndrome (ACS) is the most hazardous shape of IAH 
and is basically the condition of adding organ failure to the increase in IAP. If 
IAH is not intervened in time, it causes physiological consequences in many 
organs and systems and evolves into ACS and this situation is associated with 
high mortality (2).

After Richard Volkmann described compartment syndrome in the extremity 
in 1811; In 1863, Etienne-Jules Marey reported a link between the respiratory 
system and IAP (3). Then, in the 20th century, studies on organ damage due to 
IAP were carried out on animal models. Studies on gastrointestinal, cardiac, 
pulmonary complications and abdominal decompression followed these (3). 
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IAP, which was previously measured intrauterine and rectal with a manometer, 
gained a practical use in 1875 when Odebrecht first measured it from inside 
the bladder (3,4). Sir Heneage Oglivie put forth abdominal decompression and 
open abdomen management for seriously wounded soldiers in World War II (5). 
In 1984, the subject started to gain interest again after Kron’s case series report 
on high IAP after abdominal surgery (6). The World Society of the Abdominal 
Compartment Syndrome (WSACS) was established in 2004 and the issue was 
evaluated from a multidisciplinary perspective. Thus, information about IAP, 
IAH and ACS became clear (7, 8).

The definition of IAH is IAP ≥ 12 mmHg. ACS is the condition in which 
IAP is above 20 mmHg with new-onset organ failure (SOFA score >3) (9). In 
the critically ill, the normal IAP is 5-7 mmHg. When the IAP rises above 12 
mmHg, pathological changes are observed in the patient. IAH is divided into 
four categories for clinical practice and research purposes (I: 12-15 mmHg, II: 
16-20 mmHg, III: 21-25 mmHg, IV: >25 mmHg) (10). In Grade II and above it, 
respiratory, cardiovascular and renal organ failures develop (10).

IAH and ACS are divided into three groups as primary, secondary, and 
refractory based on their etiology and recurrence. Primary IAH/ACS is caused 
by damaging of the abdominopelvic region and there is usually a chance to 
be treated with interventional procedures such as drainage and decompression. 
Secondary IAH/ACS etiology is non-abdominopelvic causes including fluid 
overload, ventilator, burns, shock and sepsis (9). 

Epidemiology

IAH and ACS, commonly observed in critically ill patients, are 
independent markers of mortality (11). The incidence of IAH increases in 
intensive care unit (ICU). This situation is related with being thought more 
as in the pre-diagnosis and recognition of the syndrome (5). The prevalence 
levels in critically ill patients are ACS 2-6%, IAH Grade III-IV 2-10%, IAH 
Grade II 10-20%, IAH Grade I 20-30%. ACS is the group which becomes 
the highest mortality with 75-90%. Mortality rates of IAH are Grade III-IV 
50-60%, Grade II 15-45%, Grade I 10-25% (5). While 90-day mortality in 
intensive care patients is 7.1% in patients with normal IAP, it is 15.2% in IAH 
and 38.9% in ACS (12). 

IAH and ACS are associated with prolonged ICU stay, organ, kidney, 
and respiratory failure (13). It prolongs the duration of mechanical ventilation 
and kidney replacement therapy (12). IAH is one of the mechanisms that cause 
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acute kidney injury in critically ill patients and increases the risk of acute kidney 
injury by 2.6 times (14, 15). In kidney transplant patients, high IAP is associated 
with a high resistance index and low urine output. The average IAP in the first 
72 hours is a significant predictor of postoperative complications and delayed 
graft function (16). 

As long as ACS is recognized and managed, its incidence is observed to 
decrease in ICU (12). However, it still remains a serious problem in obese and acute 
pancreatitis patients. The highest prevalence of ACS is seen in acute pancreatitis 
with 57% (12). Organ failure develops more frequently in patients with acute 
pancreatitis who develop IAH and ACS. Patients with ACS accompanied by 
acute pancreatitis are at higher risk for surgery, pancreatic necrosis, mechanical 
ventilator, Systemic Inflammatory Response Syndrome (SIRS), GI intolerance, 
kidney replacement therapy, and long hospital stay. In addition, mortality in 
these patients has been shown to be 28% (17, 18). Mortality is 50% in acute 
pancreatitis patients with ACS who have undergone decompressive laparotomy 
(19). Emergency laparotomy is required in 13% of acute pancreatitis patients 
(20). In patients with critical cirrhosis, the rate of IAH is 82% and the rate of 
ACS is 23% (21). While IAH develops in half of orthotropic liver transplant 
patients, ACS develops in 15% (13). The prevalence of IAH in patients with a 
burn surface area over than 20% is between 57.8 - 82.6% (22). 

Pathophysiology

Although the pathophysiology of IAH and ACS is not fully understood, 
multiple organ failure develops by developing a vicious circle with a chain of 
events that affect each other (23). Increased IAP mimics a sepsis-like condition. 
Loss of vasomotor tone occurs with disruption of endothelial intracellular 
connections. Fluid loading is usually the first choice to provide hemodynamic 
stability. However, excessive fluid overload may paradoxically cause ACS (22). 
IAH / ACS generally has the characteristics of compartment syndrome. When 
the pressure increases in an anatomical compartment, the perfusion pressure 
decreases and tissue hypoxia develops (1). The pressure that ensures adequate 
blood flow to the abdominal organs is called abdominal perfusion pressure. It 
is calculated by subtracting the IAP from the mean arterial pressure (MAP) 
(4). Abdominal compliance is defined as the unit volume change (ml/mmHg) 
corresponding to a unit pressure change and is determined by the elasticity of 
the abdominal wall and diaphragm. Normal compliance is in the range of 250–
450 mL/mmHg. Because the abdominal pressure/volume curve is curvilinear, 
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even a small volume increase may cause an excessive pressure increase in case 
of decreased compliance (24).

To briefly talk about the chain of events that developed due to the increase 
in intra-abdominal pressure; with the increase in IAP, compression of the inferior 
vena cava develops and venous return (preload) to the heart decreases. Due to 
the decrease in preload, cardiac output decreases and organ perfusion decreases. 
Diaphragm elevation occurs due to high IAP, and thoracic volume decreases 
and intrathoracic pressure increases. This situation causes an increase in airway 
pressure and respiratory workload, reducing thoracic compliance. Increased 
intrathoracic pressure is another reason for decreased preload and cardiac 
output (25). Increased intrathoracic pressure impairs ventricular compliance and 
increases afterload by pressing on the systemic/pulmonary arteries (26). Due 
to the compression of the pulmonary parenchyma, the rate of intrapulmonary 
shunting increases and respiratory failure deepens. While the tidal volume 
and residual lung volume are declining; elevated pleural pressure, inspiratory 
pressure and peak pressure are observed (27). At the same time, cerebral venous 
return decreases due to increased intrathoracic pressure, resulting in increased 
intracranial pressure (ICP) and decreased cerebral blood flow (28).

Renal perfusion is reduced due to decreased cardiac output and renal vein 
compression caused by IAH. In this way, acute kidney injury (AKI) develops. 
Vasoconstriction occurs when the renin-angiotensin aldosterone system is 
activated and this situation results in fluid storage in the extracellular space. 
Inflammatory response develops due to IAH and accelerates the development of 
acute kidney injury (4). If the IAP level is above 15 mmHg, it causes oliguria, 
and if it is above 30 mmHg, it causes anuria (28). Oliguria is one of the early 
markers of ACS (29). 

Splanchnic perfusion is also impaired due to decreased cardiac output and 
IAH. Mucosal blood flow in the intestine decreases due to decreased splanchnic 
perfusion. This situation causes the development of malabsorption syndrome 
and bacterial translocation (4). Intestinal edema develops due to hypo perfusion 
and the volume of the intestine increases, which further increases the IAP 
and contributes to the vicious circle. Hepatic venous and arterial blood flows 
decrease due to increased IAP and hepatocellular damage develops. Since 
lactate clearance cannot be performed effectively due to hepatic insufficiency, 
hyperlactatemia develops and causes metabolic acidosis (4). 

The systemic effects of IAH and the conditions that contribute to the 
development of IAH are summarized in Tables 1 and 2.
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Table-1: Systemic Effects of Intra-abdominal Hypertension (4)

• Intracranial Pressure ↑
• Cerebral Venous Return ↓
• Preload ↓
• Cardiac Output ↓
• Central Venous Pressure↑
• Lung Compliance ↓
• Airway Pressures ↑
• PaCO2 ↑
• Abdominal Wall Compliance ↓
• GIS Intolerance ↑
• Liver Blood Flow ↓
• Glomerular Filtration Rate ↓
• Renin-Angiotensin-Aldosterone System ↑

• Cerebral Perfusion Pressure ↓
• Intrathoracic Pressure ↑
• Afterload ↑
• Cardiac Contractility ↓
• Pulmonary Artery Wedge Pressure ↑
• Atelectasis ↑
• Dead Space ↑
• PaO2 ↓
• Mesenteric Blood Flow ↓
• Lactate Clearance ↓
• Renal Blood Flow ↓
• Diuresis ↓

Table-2: Conditions that contribute to the development of  
intra-abdominal hypertension (30, 31)

Impaired Abdominal Wall Compliance: Pain, Abdominal Wall Edema, Obesity
Increased Abdominal Content: Gastroparesis, Ileus, Fluid Collection, Ascites, 
Hemoperitoneum, Retroperitoneal Bleeding, Intestinal Distention, Tumors
Capillary Leakage, Fluid Loading: SIRS, MODS

Risk Factors

Although there have been many studies on risk factors for IAH and ACS, 
significant scientific data could not be obtained due to clinical heterogeneity. 
Abdominal trauma, infections, severe burns, aortic aneurysm surgery, ARDS, 
liver transplantation, septic shock, massive fluid overload, obesity, and severe 
acute pancreatitis are major risk factors. Fluid overload is the highest risk factor 
for ACS in patients with a history of surgery and trauma (2, 32).

In studies conducted with critically ill patients in the ICU, transfusion of 
more than 3 liters of fluid in 24 hours is a risk factor for the development of IAH 
(33). In addition, administration of more than 250 ml/kg of fluid in the first 24 
hours is a risk factor for ACS in patients who require excess fluid resuscitation, 
such as burn patients (34). Fluid loading that is aggressive, which is defined as 
3-5 mL/kg/h in the first 24 hours in patients with acute pancreatitis, increases 
the risk of developing pulmonary edema and acute kidney injury by 2 times 
more (35). Mao and colleagues observed that patients diagnosed with acute 
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pancreatitis had a 72% incidence of ACS when fluid was infused at a rate of 
10-15 mL/kg (36).

Although patients who have abdominal surgery are naturally at risk, the 
surgical risk is higher in patients who have orthotropic liver transplants, damage 
control surgery, abdominal aortic surgery, and massive incisional hernia (12).
The application of noninvasive ventilation (even under pressure supports above 
10 cm-H2O) is associated with the development of IAH (37). 

Risk factors for IAH and ACS are summarized in Table 3.

Table-3: Risk Factors (22, 31)

• Obesity
• Abdominal Surgery
• ARDS
• PEEP >10 mmHg
• Gastric Distention
• Ileus
• Abdominal Tumor
• Enteral Feeding
• Hemoperitoneum
• Major Trauma
• Peritoneal Dialysis
• Oliguria (<150 mL/24h)
• Pancreatitis
• Hepatic Failure
• Acidosis
• Hb <8 g/dL,
• Coagulopathy
• >3 Units of Erythrocyte Transfusion
• Sepsis / Shock
• >3L Crystalloid Resuscitation
• Major Burns

• Age
• Prone Positioning 
• Mechanical Ventilation
• Ventilator Dyssynchrony
• Gastroparesis
• Volvulus 
• Damage Control Surgery 
• Ascites 
• Pneumoperitoneum 
•  Laparoscopy with excessive inflation 

pressures 
• Abdominal Inflammation / Infection 
(Peritonitis)
• Abdominal abscess
• Cirrhosis 
• Hypothermia (<34 oC) 
• Cardiac Index <2.6 L/min/m2 
• Gastrointestinal Bleeding 
• Trauma 
• Hypotension (SBP <86 mmHg)

Diagnosis

Since the pressure will be evenly distributed to each area of the abdomen, 
theoretically measurements can be made from anywhere in the cavity. IAP can 
be measured directly with the help of catheters placed in the peritoneal cavity, as 
well as indirectly through hollow organs such as the bladder, stomach, rectum, 
and vagina (38). Although new and non-invasive IAP measurement methods are 
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being developed, transvesical measurement is seen as the gold standard (39). 
IAP measurement by palpation is unreliable. Even in the absence of abdominal 
distension, there may be a clinically significant IAH condition (40).

Transvesical IAP measurement is done as follows as standard (7):

1) Lay the patient in supine position
2) Reset transducer at mid-axillary line at iliac crest level
3) Make sure there are no abdominal contractions
4) Inject 25 mL of sterile saline into the empty bladder
5) Measure in mmHg at the end of the breath

If the measurement is made with a standpipe, the cm-H2O value should 
be converted to mmHg. Basal IAP have to be measured in sufferers with 2 or 
extra risk factors, and if there is an upward trend, the measurement should be 
repeated every 4-6 hours (9). In the critically ill patient, the normal IAP is 5-7 
mmHg (7). However, normal IAP values in morbidly obese patients are between 
9-14 mmHg (41). By elevating the patient’s head by 30° and 45°, the IAP may 
increase by 4-9 mmHg compared to the supine position (41). Transvesical 
IAP measurement is contraindicated in sufferers with cystectomy or traumatic 
bladder injury (1). 

Another measurement method of intraabdominal pressure is intragastric 
pressure measurement, but it is not common in practice (10). Noninvasive 
measurement of IAP is valuable, but the reliability of this method has not 
been proven by current studies (42). Methods such as transient radar method 
and microwave reflectometry are still under study (43, 44). In the Accuryn 
urinary catheter method, continuous IAP measurement can be made through 
a small balloon placed on the foley catheter tip, as well as urine output can be 
followed (45). Abdominal wall tension (AWT) is an important application and 
diagnostic ability in abdominal complications is higher than IAP (46). Although 
IAP measurement is seen as the main strategy in the detection of IAH and 
ACS, the search for biomarkers still continues. Urinary and plasma fatty acid 
binding protein have been investigated for intra-abdominal hypertension-related 
complications, but there is no a clear conclusion (47).

When viewed the abdominal tomography findings, a ratio of peritoneum 
to abdomen >0.52 is an indication of intra-abdominal hypertension, and a 
“round belly” finding (ratio of anteroposterior diameter to transverse abdominal 
diameter >0.8) is an indication of ACS (48). In addition, increased bowel 
thickness (>3 mm), elevation of the diaphragm, narrowing of the inferior vena 
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cava, and presence of intra-abdominal fluid are useful in diagnosis (48). Biliary 
dilatation and pleural effusion due to ACS are seen in patients with severe acute 
pancreatitis (10).

Treatment/Management

Treatment of IAH and ACS is divided into two as non-operative and 
operative. The treatment strategy should be directed towards the cause of IAH 
(10). Non-operative treatment options basically consist of improving wall 
compliance, reducing intraluminal contents, and maintaining fluid balance 
(Table 4) (30).

Table-4: Non-operative treatment options (10, 30)

Improving Abdominal 
Wall Compliance:

• Sedation
• Analgesia
• Neuromuscular blocking agents
• Supine position
• Removal of abdominal eschar and compressive clothing

Evacuate Intra-luminal 
contents:

• Nasogastric and colonic decompression
• Promotility agents
• Laxatives

Evacuate Abdominal 
Fluid Collections:

• Percutaneous drainage
• Paracentesis

Maintaining Fluid 
Balance and 
Hemodynamics:

• Fluid restriction
• Negative fluid balance
• Diuretic
• Colloids / hypertonic fluids (Albumin) 
• Hemodialysis
• Ultrafiltration
• Vasopressors

Organ Support:

• Optimize ventilation, alveolar recruitment
• Use transmural (tm) airway pressures
o Pplattm=Plat - 0.5 x IAP

• Consider using volumetric preload indices
• If using PAOP/CVP, use transmural pressures
o PAOPtm= PAOP - 0,5 x IAP
o CVPtm= CVP - 0,5 x IAP
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WSACS has published algorithms for medical management of IAH and 
ACS (Figures 1 and 2), but it should not be forgotten that the overall quality of 
evidence is low (9). The algorithm evaluates the quality of evidence for each 
endpoint on a 4-point scale, and each level of evidence is represented by a letter 
from D to A: very low (D), low (C), moderate (B) and high (A) (9). Medical 
management strategy in IAH/ACS is shaped according to both etiology and 
clinical situation. Interventions are applied gradually until the patient’s IAP 
decreases. Treatment is escalated to the next step in the algorithm if there is no 
response to the intervention (9).

In case of gastroparesis, metoclopramide and erythromycin are used 
and enteral access is reduced (5). Neostigmine can be used with enemas as a 
colon prokinetic (9). Deepening sedation in mechanically ventilated patients 
has a limited effect on IAH (49). Neuromuscular blockers provide temporary 
decreases in IAP (50). Postoperative epidural and intravenous pain management 
strategies can reduce IAP (51).

In fluid management, resuscitation, optimization, stabilization and 
evacuation methods should be applied, respectively, with individualized 
treatment. Patients are considered hypovolemic at the start of treatment 
and normovolaemia or fluid overload may develop after fluid resuscitation. 
De-resuscitation is achieved with conservative fluid therapy and fluid withdrawal 
therapies (52).

Enteral nutrition increases intestinal blood flow, motility, and decreases 
bacterial translocation, but information on the initiation time of enteral nutrition 
in the presence of IAH / ACS is not sufficient. In the studies carried out, the 
incidence of abdominal distension increased in patients who started feeding 
within 24 hours, but IAP did not increase. It has been shown that GIS intolerance 
is less in cases where the IAP is <15 mmHg (53).
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Figure-1: Intra-abdominal Hypertension / Abdominal Compartment  
Syndrome Management Algorithm (9)
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Figure-2: Intra-abdominal Hypertension / Abdominal Compartment  
Syndrome Medical Management Algorithm (9)
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Decompressive Laparotomy and Open Abdomen

There is no consensus on the timing of decompressive surgery due to the 
lack of interventional studies (54). However, abdominal decompression surgery 
should be considered in case of development of organ failures and grade III-IV 
IAH for which non-operative options are useless (55). It has been shown that 
decompressive laparotomy provides significantly lower IAP and improvement 
in hemodynamic, respiratory and renal parameters. However, postoperative 
mortality is still high with 49.7% (55). Ischemia-reperfusion syndrome may 
develop after decompressive laparotomy and supportive treatment may be 
required together with fluid balance (56). Primary facial closure should be 
performed 4-7 days after decompressive laparotomy. If the fascia is not closed 
in the first 8 days, fistula and dull abdomen may develop. These patients have an 
indication of open abdomen (57).

Open Abdomen is the procedure of leaving the abdomen open by using 
temporary abdominal closure methods in order to prevent progression to 
recurrent ACS in patients requiring decompressive laparotomy (58). Abdominal 
contents are open to atmospheric pressure and protected by a temporary 
cover (59). Although open abdomen has complications such as infection risk, 
hypercatabolic state, fluid loss, enteroatmospheric fistula, abdominal wall loss, 
large hernias, it reduces the risk of recurrent ACS (60, 61).

Among the surgical techniques of laparotomy, median laparotomy is 
preferred, but bilateral transverse subcostal laparotomy and subcutaneous linea 
alba fasciotomy are also preferred (62). Various techniques such as skin closure 
only, Bogota bag, Opsite sandwich technique, absorbable mesh technique, non-
absorbable (Wittmann patch) zipper, negative pressure wound therapy (NPWT) 
are used for temporary abdominal closure (63). 80% closure can be achieved 
using NPWT or a combination of vacuum therapy and mesh-mediated fascial 
traction (64). Although NPWT has no effect on facial closure time, morbidity 
and complication development, it contributes to the reduction of postoperative 
mortality and the length of stay in the ICU (65). Although NPWT is the preferred 
method for temporary abdominal closure, only skin closure can be performed 
when limited resources are available (66).

In acute pancreatitis patients who underwent decompressive laparotomy, 
the complication rate is 35% and the mortality is 8.5% (67). While the rate 
of enteroatmospheric fistula was found to be 8.9%, a correlation was found 
between the time from open abdomen to feeding and fistula formation (68). The 
recommended mean open time of the open abdomen is 19 days (69).
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1. History of the Omentum:

The term omentum derives from the word “Omen” that assesses and 
categorizes human cadavers by examining variations during embalming 
process in ancient Egypt. Galen, who lived between 128 and 199 A.D., 

believed that omentum was responsible for keeping the intraabdominal organs 
warms. His idea was based upon his observation that a gladiator, who had his 
omentum resection after being stabbed, had pain when it is cold (1). Today, we 
understand that the omentum is a special organ with the unique characteristic of 
limiting or controlling foreign masses and lesions as well as the inflammatory 
processes. Due to this characteristic, in the early 20th century, Rutherford 
Morrison named the omentum as the “abdominal policeman”. Moreover, flaps 
prepared from the omentum, which has a rich vascular network, are used for 
healing and regeneration in all anatomical regions including the thorax, intra-
abdominal, lower extremities and upper extremities (2,3). 

2. The Omentum in Different Species:

The yolk sac was considered a source of stem cells in subgroup vertebrates.
Today, however, the yolk sac is seen as a loose layer of mesothelial tissue and 
a rudimentary effector organ that performs simple immune functions such as 
allorecognition, innate cytotoxic reaction, and generation of chemokines. 
This area is located within a region bounded by the forelimbs, foregut, and 
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mesonephros. In mammals, the peritoneal fold determines the boundaries of this 
region (4). The immune system in humans is, on the other hand, more developed 
and complex. Omentum plays a defensive role in this complex immune system 
within the intraperitoneal area (1).

3. Embryology of the Omentum:

At the embryological stage, the lesser omentum develops from the dorsal 
mesoderm and the greater omentum develops from the ventral mesoderm. Around 
the 5th week of gestation, after the stomach rotates 90 degrees clockwise, the lesser 
and greater peritoneal sacs are formed. The lesser peritoneal sac grows behind 
the lesser curvature of the stomach towards the left, forming the cavity known 
as the omental bursa. The omental foramen (which is also known as the epiploic 
foramen or the foramen Winslow) provides the only natural communication 
between the greater and lesser peritoneal sacs. The greater omentum is formed 
from the ventral mesentery, which is involved in the rotations of the stomach. 
The greater omentum grows more quickly than the lesser omentum does. It fuses 
with the transverse mesocolon at the 8th to 9th weeks of gestation and develops 
in the large peritoneal sac. The development of the greater omentum continues 
till the age of eleven. When developed, the greater omentum can be viewed with 
ultrasonography (US) both before and after birth (5-8). These lymphoid tissue 
units, called “milky spots” in the omentum, were described in 1874 by Louis-
Antoine Ranvier, who investigated the omentum in rabbits (8). The number of 
the milky spots (MS) developing in the omentum from the 20th to 35th weeks of 
gestation peaks during infancy. The size of MS varies from 0.3 to 3.5 mm2 and 
their number gradually decreases with increased age (1, 6).

4. Histology of the Omentum:

The omentum is a unique organ with a translucent, rich vascular network 
with adipocytes embedded in a loose connective tissue surrounding human 
omental microvascular endothelial (HOME) and mesothelial (MESO) cells, 
fibroblasts, mononuclear and phagocytic cells. The HOME/MESO cells in 
the omentum lining the peritoneal cavity share a lot of phenotypic features. A 
comprehensive panel of cell markers should be employed to distinguish HOME/
MESO cells from each other. Examination of von Willebrand factor, Ulex 
europaeus I lectin, and Dil-AC-LDL which are conventional cell markers may 
not be sufficient for the differentiation of those cells. Specific surface markers 
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[E-selectin, P-selectin, Le-y, integrin (VLA-6)] of non-HOME cells and/or non-
MESO cells are used to distinguish between these two cell types (1,9).

The lesser omentum minus is immobile and lies between the liver and the 
lesser curvature of the stomach. The lesser omentum, stomach, and gastrocolic 
ligament together form the anterior border of the omental bursa (the lesser 
peritoneal sac) (5). The greater omentum, on the other hand, functions as a 
bridge between the systemic immune system and the intraabdominal immune 
defense (the greater peritoneal sac) (6). There are fenestrations both in the 
endothelium covering the omental vessels and in the mesothelium covering 
MS (1). In an average person, there are approximately 570±33 cells in MS, 
the smallest lymphoid unit. Of these cells, 47.5% are macrophages, 29.1% 
are B-lymphocytes, 11.7% are T-lymphocytes and 6.1% are mast cells (10). 
The lymphocytes found in MS can increase up to 40 times in number in the 
stimulation performed by introducing a foreign antigen into the peritoneal 
cavity (embryological period: the greater peritoneal sac). There is also increased 
microvascular permeability from MS connective tissue matrix to neutrophils, 
monocytes, and fibrin deposits and a concomitant increase in cellular migration 
from the mesothelial lining to the peritoneal cavity. This migration is facilitated 
by fenestrations in the submesothelial connective tissue without a basement 
membrane (1,11).

5. Anatomy of the Omentum:

In adults, the lesser omentum extends like a fan from the liver with the 
hepatogastric ligament to the lesser curvature of the stomach, and the proximal 
duodenum with the hepatoduodenal ligament to the liver. Due to its anatomy, 
it lines off the anterior border of the omental bursa (the lesser peritoneal sac) 
together with the stomach and gastrocolic ligament. It is fed by the branches of 
the truncus coeliacus (the branches of the left gastric artery) (5,6,12). 

In a normal adult person, the area of the greater omentum varies from 300 
cm2 to 500 cm2, weight from 300 g to 2000 g, width from 20 cm to 46 cm, and 
length from 14 cm to 36 cm (1,6,8). In a cadaver study, it is most commonly 
quadrangular (13). Due to its limited fixation and smooth mesothelial surface, 
the greater omentum can move passively and freely in the intraperitoneal cavity 
(the greater peritoneal sac) secondary to gravity, respiration, and peristaltic 
movements. The left gastro-omental artery of the greater omentum receives 
blood from the celiac trunk through the splenic artery, and its right gastro-
omental artery through the gastroduodenal artery, which is a branch of the 
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common hepatic artery. It also receives blood from the superior mesenteric artery 
through the inferior pancreaticoduodenal branch. In short, the greater omentum 
has a rich vascular network consisting of the anastomotic arcuate between the 
superior mesenteric artery and the celiac trunk (6) (Figure 1). 

The venous drainage of both the greater and the lesser omentums is achieved 
via the portal vein, and both sympathetic and parasympathetic autonomic nerve 
fibers such as the visceral peritoneum are involved in the inversion. Furthermore, 
there is no real lymph node network. The greater omentum (subpyloric lymph 
nodes on the right and splenic lymph nodes on the left) and the lesser omentum 
(lymph nodes in the omental bursa) are drained to regional lymph nodes through 
the endothelial sacs in milky spots or the endothelial duct network in the stroma 
(6,8,14).

6. Functions of the Omentum

6.1. Immunological Functions:

Milky spots are rich immunological cells interlarded in the adipose tissue 
of the omentum. These units, which contain phagocytic and mononuclear 
cells, proliferate rapidly with the stimulation of secondary stimulating factors 
[macrophage colony-stimulating factors: GM-CSF, M-CS/Granulocyte colony-
stimulating factor: G-CSF] in the activated omentum (1,3,10). Moreover, in the 
case of intraperitoneal inflammation, the migration of neutrophils in the systemic 
circulation from the endothelial venules of the omentum to the intraperitoneal 
cavity is faster as compared to conventional postcapillary venules. The presence 
of fenestrations in the layer of the mesothelial cell and the absence of a 
basement membrane facilitates the migration of phagocytic and mononuclear 
cells (1,3,6,15). Therefore, in the literature, the omentum is considered a part of 
systemic immunology in the intraperitoneal area (6).

6.2. Formation of Neovascularization (Angiogenesis):

It has been long known that the omentum having a rich vascular network 
supports angiogenic activity (1). Peptides such as basic fibroblast growth factor 
(b-FGF), and vascular endothelial growth factor (VEGF) expressed from omental 
microvascular endothelial cells are potent stimulants of myofibroblast growth, 
adhesion, and angiogenesis. The activated omentum provides vascular support 
to the intraabdominal adjacent tissues in the neovascular process, allowing the 
healing of ischemic or inflammation tissues (3,16,17).
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6.3. Formation of Adhesion:

Activated omentum tries to limit contaminated intraabdominal areas 
by adhering to them. The mobile contact point of the greater omentum 
rapidly produces fibrin to adhere to the contaminated area. In a few days, 
fibrin becomes organized with the influence of developing angiogenesis and 
increasing myofibroblasts. In the long term, the contaminated area is surrounded 
by collagen tissue, resulting in the formation of adhesions. Due to this specific 
characteristic, Rutherford Morrison called the omentum as the “abdominal 
policeman” (2,3,16) (Figure 1).

Figure 1: Acute Peptic Ulcus Perforation and the Greater Omentum Segment 
Trying to Line the Perforation Area (a: Peptic ulcer perforation and the 
segment of the omentum trying to limit it; b: Greater omentum and its  

vascular network)

6.4. Hemostatic Function:

Tissue factor (TF), which is a transmembrane glycoprotein, acts as a 
receptor in the initiation of the extrinsic pathway in blood coagulation (18). 
It is thought that the hemostatic properties of pedicled omentoplasty, which is 
used in the management of surgical hemorrhage, are due to the structure of the 
omentum with high concentration of tissue factor (19). 
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6.5. Incubator Function:

It was reported in the literature that embryonic kidney, spleen fragments, 
pancreatic islet cells, pancreas, and osteochondral tissues implanted in an 
omental sac rapidly developed and completed the natural process of maturation. 
This extraordinary outcome mainly results from the rich vascular network and 
optimal microenvironment that the omentum has. For this reason, the omentum is 
an excellent in-vivo incubator for the cultivation and preservation of embryonic 
organs or tissues (3). 

6.6. Tissue Healing and a Source for Stem Cells: 

Tissue engineering requires a source of autologous pluripotent stem cells 
for cell-based therapies. One resource for mesodermal tissue engineering is 
mesenchymal stromal cells (MSCs). For the first time, MSCs were detected in 
the bone marrow. At the same time, MSCs have the potential to differentiate 
into endoderm and ectoderm derived cells such as lung epithelial cells, 
cardiomyocytes, neurons, pancreatic islet cells, and hepatocytes (3). The 
properties of the specified cells are similar and these cells have been also isolated 
from adipose tissue of mesodermal origin (20). In a recent omental experimental 
model, two cell groups were identified to promote tissue repair: omnipotent 
stem cells resembling mesenchymal stem cells and immunomodulatory myeloid 
suppressor cells. These stem cells in the omentum rapidly regenerate the tissue 
by seeding the injured areas (21).

7. Emergency Disorders of the Omentum: 

Despite the numerous functional advantages, the omentum provides 
in modern medicine, they may be omentum-related pathologies requiring 
emergency treatment (1). Such pathologies of the omentum that require urgent 
medical or surgical treatment can be classified as omental infarction and/or 
omental torsion, omental hemorrhage, omental acute mechanical intestinal 
obstruction, and rupture of omental benign and malignant masses (22-26).

7.1. Omental Infarction and Omental Torsion:

Omental infarction is considered to be one of the factors causing the 
condition called abdominopelvic acute abdomen. In the literature, omental 
infarction was reported by Bush in 1896 and omental torsion by Eitel in 1899 
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(22,27). The distribution of cases in the literature is 75%-85% adult patients 
in their twenties to fifties and 15-25% pediatric patients (28,29). These cases 
account for 0.1% of diagnostic laparotomy operations performed for the acute 
abdomen. The etiology of primary or spontaneous omental infarction has not 
been fully understood. Secondary omental infarction (vasculitis, polycythemia, 
thrombophilia, hypercoagulability) and/or omental torsion develops following 
omental torsion caused by underlying tumors, hernias, localized inflammations, 
adhesions, trauma, and congenital anomalies (28-30,31).

Omental torsion occurs after the partial or complete rotation of the 
omentum around a fixed proximal point (unipolar fixation or unipolar torsion) 
or a long axis between two fixed points (bipolar fixation or bipolar torsion). 
Vascular compression, stasis, and edema occur after rotation. As torsion severity 
increases, arterial occlusion causes necrosis and hemorrhagic infarction. In all 
omental torsion cases developing secondary to an underlying pathology, 62.5% 
are bipolar torsion cases, and therefore bipolar torsion can be said to be more 
common (27-34).

Pain is the most common symptom and 100% of patients show this 
symptom. Although the localization of pain varies depending on the affected 
area of the omentum, it is most commonly localized to the right lower quadrant. 
In the differential diagnosis, it is confused with cholecystitis, diverticulitis, 
gynecological pathologies, and acute appendicitis depending on the localization 
of pain (28,31). 

Abdominal US and computed tomography(CT) are effective radiological 
imaging modalities to exclude omental infarction and/or omental torsion in the 
differential diagnosis. In the abdominal US image, it is viewed as a hyperechoic 
round non-compressive intraabdominal mass attached to the umbilicus or peri-
umbilical area on the anterior abdominal wall corresponding to the greater 
omentum. On abdominal CT, linear, fibrotic lines and whirl signs are seen 
within the fat folds. The “whirl” sign is a radiological finding specific to omental 
infarction or omental torsion (30,31).

In the literature, two different treatment approaches are mentioned for 
omental infarction and primary omental torsion: medical therapy and surgery. 
In medical therapy, combinations of oral analgesics, anti-inflammatories, and 
prophylactic antibiotherapy are started for patients who have got a clear diagnosis 
by excluding other potential causes in differential diagnoses (35). However, 
in the management of delayed diagnosis or conservative medical therapy, the 
recommended treatment is open or laparoscopic surgical resection due to the 
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risk of several complications such as adhesion, abscess, and sepsis, (36). Due 
to the development of surgical technology, the increase in laparoscopic surgery 
experience, minimally invasive surgery becoming widespread, reduction in the 
length of postoperative, and the intraabdominal diagnostic advantage of the 
procedure, laparoscopic surgical resection comes to the fore as the preferred 
technique (37) (Figure 2).

Figure 2: Torsion of the Omentum and Laparoscopic Resection (a: Abdominal 
computed tomographic image of segmental omental torsion; b: Laparoscopic 
image of segmental omental torsion; c and d: Resection image of segmental 

omental torsion )

7.2. Omental Hemorrhage

Despite the hemostatic function of the omentum, one of the pathologies 
that require abdominopelvic emergency surgical intervention is omental 
hemorrhages (18,19). In the literature, abdominal vascular trauma secondary to 
trauma has been reported in 2.7% to 33.8% of patients. In patients who underwent 
diagnostic laparotomy, the rate of vascular trauma is greater in patients with 
penetrating trauma than in patients with blunt trauma (38). Whereas the majority 
of omental hemorrhages (OH) develop following blunt and penetrating traumas, 
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spontaneous OH can be seen rarely in patients without a history of trauma. 
Thirty percent of spontaneous OH cases may end in death. Omental neoplasia, 
arteriovenous malformations, sildenafil citrate, hypertension, vasculitides, 
granulomatous diseases, collagen tissue diseases, and coagulation disorders 
due to anticoagulant and antiplatelet agents are considered responsible for its 
etiology (23,26,39).

In acute intra-abdominal OH, patients may present to emergency services 
with abdominal distension, abdominal pain, weakness, tachycardia, and 
hypotension. In delayed presentations or cases of severe acute intraabdominal 
OH, the signs and symptoms may deepen. These patients may have the 
symptoms and laboratory results showing abdominal compartment syndrome, 
hemorrhagic shock, confusion (Glasgow<14), decrease in body temperature 
(<35 °C), Acidosis (Arterial pH<7.2), Lactic acidosis (>5 mmol/L), Base deficit 
(>8 mmol/L), International Normalized Ratio (>1.5) (23,38). 

Stabilizing the airway, breathing, and circulation is the first step in the 
management of spontaneous OH without trauma. After the analysis of the 
coagulopathy, the deficits in blood products and fluid are replaced and vitamin 
K is administered. When patients are hemodynamically stabilized, diagnostic 
tests for etiology such as US, CT, CT angiography (arterial and venous phase), 
and conventional angiography are performed. Radiologists can distinguish the 
features of blood in the ascitic fluid by looking at Hounsfield units (HU) [(Water:0 
HU; Acute blood:30-45 HU; Coagulated blood 50-60 HU; Blood extravasation 
>85 HU)] (39). Although it has been reported in the literature that peritoneal 
lavage may be useful in distinguishing the characteristics of abdominal fluid, 
it is not one of the first-line diagnostic methods due to the risk of intestinal 
perforation (23). 

Simultaneous minimally invasive trans-arterial embolization (TAE) can be 
performed in hemodynamically stable patients in whom the focus of bleeding 
has been identified with imaging methods. However, the success rate is 80% 
because of the rich vascular network and rich collaterals of the omentum (40). 
Regardless of the underlying etiology, surgery is the treatment option for OH in 
hemodynamically unstable patients with an unconfirmed diagnosis. Diagnostic 
laparotomy and laparoscopy are performed in these patients who are indicated 
to have surgery. Ligation, excision of the focus of bleeding, and partial or total 
omentectomy are performed within the scope of surgical treatment. These 
surgical interventions aiming to achieve hemodynamic stability are part of 
ongoing resuscitation (23,25,38).
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7.3. Omental Acute Mechanical Intestinal Obstruction:

Acute mechanical intestinal obstruction (AMIO) is one of the 
abdominopelvic disorders that require emergency surgical intervention. Patients 
present to the emergency department with the symptoms of stomachache and 
intestinal obstruction. AMIO cases form 15% of the cases that present to the 
emergency services with an acute stomachache. The most common causes of 
AMIO respectively include adhesions (69%), neoplasms (20%), and hernia 
(10%) (41). An internal herniation is the protrusion of an abdominal organ 
through a defect in the peritoneum or mesentery due to congenital or acquired 
causes. AMIO develops as a result of herniated bowel loops getting stuck in 
such defects. Internal hernias are responsible for 0.2% to 0.9% of AMIO cases. 
Furthermore, transomental hernias compose 1% to 4% of all internal hernias. 
The majority of transomental hernias result from a defect in the right side of the 
greater omentum. On the other hand, cases of internal hernias resulting from a 
defect in the lesser omentum are quite rare (42,43). Additionally, there can be 
rare cases of AMIO secondary to congenital omental bands due to developmental 
anomalies between the greater and lesser omentums in etiology (24).

AMIO can be seen at any age (from 1 year to 80 years of age) and on 
all continents of the world. Patients apply to the emergency department with 
complaints of abdominal swelling, abdominal pain, vomiting, nausea, and 
constipation. In the physical examination, patients have cold and pale skin due 
to dehydration. In the rectal examination, the ampulla is empty. Symptoms of 
hypovolemic shock (tachycardia, hypotension, cold and pale skin), metabolic 
acidosis, leukocytosis, electrolyte imbalance, and prerenal azotemia may be 
seen secondary to impaired oral intake (41). The reason for emergency room 
presentation may be intermittent nonspecific symptoms or acute abdomen, 
depending on the herniated internal organs, the size of the defect, and the 
length of the herniated bowel loop. The causes of the abdominopelvic acute 
abdomen should be taken into consideration while making differential diagnosis 
(42,43). The first radiological approach is an upright abdomen X-ray performed 
to evaluate the air-fluid levels and bowel loop dilation. Additionally, barium 
X-rays provide useful information to assess the level and extend of intestinal 
obstruction (24). However, abdominal CT is more advantageous for the 
evaluation of conditions such as coexisting pathologies and bowel ischemia (air 
bubbles on the gastrointestinal wall) (41). In pregnant women, however, US and 
magnetic resonance imaging (MRI) are the first choices (44). Despite the use of 
such imaging methods, the diagnosis of omental AMIO is made perioperatively 
in most cases (42).
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In the management of omental AMIO, the first step is fluid resuscitation 
with appropriate crystalloids to eliminate hypovolemia and electrolyte 
imbalance. Then, patients are prepared for emergency surgical intervention 
following the placement of a nasogastric tube for decompression. Preoperatively, 
a comprehensive examination (exploration) is performed to determine the 
intraabdominal organs that cause the obstruction, and then the herniated bowel 
segment is reduced. If present, the ischemic bowel segment is resected and an 
anastomosis or stoma is created. The omental defect is closed (42).

7.4. Rupture of Omental Benign and Malignant Masses

There may be rare cases of benign and malignant soft tissue tumors derived 
from the primary omentum (1). Primary omental tumors that have been reported 
in the literature include leiomyosarcoma, fibrosarcoma, rhabdomyosarcoma, 
myosarcoma, hemangiopericytoma (solitary fibrous tumor), leiomyoma, 
leiomyoblastoma, lipoma, fibroma, mesothelioma, cystic lymphangioma, 
endothelioma, and omental extra gastrointestinal stromal tumors. These tumors 
derive from the vessels forming the omentum, lymphatic adipose tissue, and the 
interstitial cells of Cajal. They may be rarely ruptured (26,45-48).

The complaints at the presentation include stomachache, distention, weight 
loss, and weakness. However, these signs and symptoms are non-specific as they 
can be generally observed in other gastrointestinal pathologies due to the mobile 
nature of the omentum (2,6,26,28,31,41,43,45-48). For this reason, in the cases 
of acute abdomen, radiological methods including US, CT, and MRI provide 
useful information prior to emergency surgery regarding the location, size, and 
characteristics (solid, cystic, semisolid) of the ruptured mass. However, exact 
information about the primary origin and immunohistological type can be 
obtained with a histopathological examination after surgical resection. Ruptured 
primary omental mass is treated with surgical resection in emergency open or 
laparoscopic surgery (26,47-49).
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1. Ulcerative Colitis

Ulcerative colitis (UC) is an idiopathic, inflammatory, chronic disease 
affecting the mucosa of the colon and rectum with an increasing 
incidence for unknown reasons, affecting approximately 3.1 million 

people in the USA (1). It is more prevalent the ages of 15 and 30 and 55 and 
65. The severity of the disease’s symptoms changes throughout the course of a
person’s life, and remissions and relapses are part of its clinical presentation.
Despite the continuous use of immunomodulatory drugs, 15-20% of patients
undergo resection due to medically resistant disease and neoplasia(2). The
primary determinant of disease severity and the key predictor of surgical
intervention is the anatomical extent of mucosal inflammation.

1.1. Indications

1.1.1.	Emergency	Surgery	Indications

Ulcerative colitis patients who experience multiple life-threatening 
complications may need urgent surgical intervention. These complications 
could include:
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• Colon perforation - typically occurs due to toxic megacolon. 
• Bleeding: Severe bleeding, typically associated with persistent, untreated 

anemia, is uncommon. 
• Toxic megacolon, sometimes referred to as fulminant colitis, is 

characterized by complete or segmental hypotonic dilatation of the colon with 
a transverse diameter greater than 5.5 cm. Surgery should be performed if 
intensive intravenous steroid therapy is ineffective after 48–72 hours.

• Acute fulminant colitis resistant to medical treatment

1.1.2.	Indications	for	Elective	Surgery

Patients who are refractory to medical treatment are those who are resistant 
to therapies including steroids, immune modulators, and biologic medicines. 
Additionally, severe complications and adverse effects that arise from medical 
treatment are also reasons for elective surgery. 

The need for elective surgery may also be indicated by dysplasia or cancer. 
In patients with ulcerative colitis, the cumulative risk rate for colorectal cancer 
is 2% in the first decade, 8% in second decade , and 18% in third decade (3).The 
malignancy diagnosis in patients with UC at an early stage are more difficult than 
patients with sporadic colorectal cancers. Regular colonoscopic examinations 
and several random biopsies should be carried out in long-term patients to rule 
out dysplasia.

1.2. Surgical Techniques

There are four surgical procedures used in ulcerative colitis surgery. All of 
these procedures involve complete resection of the colon, while reconstruction 
is performed in two of them, and an end ileostomy is performed in the other 
two. These operations can all be carried out via open, laparoscopic or robotic 
surgery.

In terms of short term outcomes like reduced surgical site infection, 
surgical trauma, analgesic use, fewer complication rate and shorter hospital 
stays, minimally invasive techniques outperform open procedures (4,5). Long-
term results such as the recurrence rate and pouch functionality are identical(6). 
The patient’s preferences and the surgeon’s experience should be taken into 
consideration while determining a surgical strategy.

1.2.1.	Total	Proctocolectomy	with	Ileal	Pouch	Anal	Anastomosis	(IPAA): 
While entire colon and rectum are resected during this treatment, the anal 
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sphincter’s functions are maintained. The pouch maintains a pelvic reservoir for 
intestinal contents. It is a surgical approach that provides positive outcomes for 
bowel functionality and fecal continence. IPAA can be performed in one, two or 
three stages after total proctocolectomy.

One stage IPAA- Anastomosis is completed in the same session with total 
proctolectomy.

Two-Stage IPAA- IPAA is performed with total proctocolectomy, although 
the diversion ileostomy is opened in the first session and closed in the second. 
This method is more popular today. There is insufficient evidence that diversion 
ileostomy prevents major complications such anastomotic leakage(7).

Three-Stage IPAA: In the first stage, resection of colon and end ileostomy 
are performed, in the second stage proctectomy-IPAA is performed and a 
diversion loop ileostomy is formed. In the third and final stage, the diversion 
loop ileostomy is closed. This method is routinely used in patients who have 
received anti-TNF therapy(8). Due to the elevated risk of septic complications 
and inadequate anastomosis healing, this approach is also preferable in patients 
who have undergone prolonged steroid treatment(9,10).

IPAA can be done using hand anastomosis or a stapler. The presence 
of dysplasia in the anal transitional zone must be taken into account. Hand 
anastomosis should be carried out following transanal mucosectomy if 
dysplasia is evident. A stapler can be used to perform anastomosis if there is no 
dysplasia. Patients with an intact anal transitional zone have greater continence 
outcomes(11).

1.2.2.	 Total	Abdominal	 Colectomy	 with	 Ileorectal	Anastomosis	 (TAC-
IRA): In this procedure, the whole colon is resected and ileum is connected 
directly to the rectum. The results in terms of continence are better. This 
approach is not recommended as the patient has persistent symptoms and the 
risk of malignancy as a result of not resecting the affected rectum.

It can be applied if rectal involvement is minimal in young female patients 
who aim to preserve their fertility, in the patients with intermediate colitis 
where Crohn’s disease cannot be ruled out, patients with advanced colon cancer 
accompanied by ulcerative colitis, in patients who are ineligible for IPAA but 
do not want a permanent ileostomy, and in patients for whom ileostomy is 
contraindicated (patients with ascites or portal hypertension).

1.2.3.	 Total	 Abdominal	 Colectomy(TAC)	 with	 End	 Ileostomy: In this 
procedure, the whole colon is resected, and the rectum is de-functionalized in 
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the form of a Hartmann’s stump. It is a rapid procedure that is preferred in 
emergency surgeries.

1.2.4.	Total	Proctocolectomy	with	End	Ileostomy: All of the colon and 
rectum are resected, and a permanent end ileostomy is created. It is a curative 
procedure for ulcerative colitis. This surgery is most suitable for patients who 
are eligible for a permanent stoma and cannot undergo IPAA.

1.3. Assessing Surgical Options

1.3.1.	Emergency	Surgery

The preferred procedures for UC patients undergoing emergency surgery 
are total colectomy and end ileostomy. Rather than being resected during this 
operation, the rectum is de-functionalized as a Hartmann’s pouch. After TAC , 
a complementary proctectomy with an ultra-low Hartmann’s pouch or suturing 
of the bleeding area via transanally is done to provide hemostasis in the event of 
persistent or refractory rectal bleeding. (12).

1.3.2.	Elective	Surgery

The most frequently performed procedure in patients undergoing elective 
surgery is the total proctocolectomy with IPAA procedure. Without the necessity 
for a permanent ileostomy, patients who undergo this procedure have a quality 
of life that is nearly normal. 

Patients with inadequate anal sphincter function prior to surgery, complete 
proctocolectomy with end ileostomy or total colectomy with ileorectal 
anastomosis should be preferred since the entire proctocolectomy-IPAA method 
puts patients at risk for fecal incontinence. 

Total colectomy with ileorectal anastomosis is the first surgical option 
for young female patients who are thinking about getting pregnant in order 
to prevent adhesion-related infertility. Total proctocolectomy-IPAA should be 
carried out when the patient’s intention for conception ceases.

Appropriate surgical approach for elderly patients, individuals with 
severe comorbidities, and patients who also have concurrent rectal cancer is 
total proctocolectomy with end ileostomy. End ileostomy has benefits over 
total proctocolectomy with IPAA, including faster recovery times and fewer 
complications(13). 

No distinction can be made between Crohn’s disease and UC in 15-20% 
of patients with inflammatory bowel disease; this condition is known as 
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“intermediate colitis.” Patients with fulminant colitis have it considerably harder 
to distinguish between the two. Patients with intermediate colitis frequently 
receive treatment for ulcerative colitis as their symptoms resemble UC more 
than Crohn’s disease. However, these patients are more likely to experience 
post-operative pouch problems and perineal complications(14,15).

1.4. Perioperative Evaluation

For every patient who will have surgery for ulcerative colitis, the following 
measures should be routinely taken. 

• Prior to surgery, the patient’s conditions such as anemia, coagulopathy, 
nutritional disorder, acid-base imbalances, and electrolyte imbalances should be 
corrected to the greatest extent possible. 

• If an ostomy is planned, its site should be marked before surgery.
• Mechanical bowel preparation should be done in patients who will 

undergo elective surgery.
• Prophylactic intravenous antibiotics should be administered. Oral 

antibiotics administered after mechanical bowel preparation substantially reduce 
surgical site infection(16).

• It is not recommended to discontinue anti-TNF agents and thiopurines 
before surgery(17).

• Venous thromboembolism prophylaxis should be applied as routine care 
for every patient who will have ulcerative colitis surgery(18).

1.5. Complications

In ulcerative colitis surgery, overall mortality is 1% and morbidity is 30% 
(19).

• Strictures: It is seen in 11% of patients(20). Transanal or endoscopic 
dilatation is beneficial for nonfibrotic strictures but reoperation is necessary for 
fibrotic strictures.

• Pelvic Sepsis: Its incidence has been reported as 9.5% (21). Due to 
pelvic fibrosis and reduced pouch compliance, it may lead to pouch failure (22).

• Pouch Failure: Depending on the follow-up intervals, this rate has been 
observed to range from 6.5-8.5% (23). 

• Fecal Incontinence: Rates of mild and severe fecal incontinence 
were 17% and 3.7% during the day and 13.1% and 4.5% during the night, 
respectively(24).
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• Sexual Dysfunction: There are very little evidence that IPAA causes 
sexual dysfunction. Patients who have undergone multiple pelvic surgeries are 
more likely to suffer from it. 

• Female Infertility: After  IPAA, women’s fertility is drastically 
decreased (25).

2. Crohn’s Disease

Crohn’s Disease(CD) is an uncurable, chronic, idiopathic, inflammatory 
disease that affects more than 1 million people in the USA, and its incidence is 
growing constantly(26). The symptoms of the disease are variable, sometimes 
with acute exacerbations. Continuous immunosuppression is used to keep 
symptoms under control. As distinct from UC, it is not possible to resect all 
the organs at risk of Crohn’s disease, hence there is no likelihood of curative 
surgery. Surgery is typically considered as a last resort for patients who do not 
respond to medical therapy and for the management of complications.

Between 50-70% of patients with CD require surgery at some point in their 
lives(27). After surgical resection, endoscopic recurrence is observed in 70–90% 
of patients, and 35% of them need surgical resection within 10 years(28,29). 
Multidisciplinary evaluation is crucial in patients with CD who need surgery 
due to the complicated clinical and long-term recurrence and reoperation 
requirements.

2.1. Preoperative Evaluation and Preparation

Many of the individuals with CD who require surgical therapy are young 
and may have a severe clinical presentation like sepsis or persistent complications 
like malnutrition. Before surgery, it is important to manage conditions including 
hypovolemia, electrolyte imbalance, anemia, and nutritional deficiencies. 

Total parenteral nutrition’s (TPN) effectiveness in improving nutritional 
status is controversial. Patients with long-term oral intolerance may benefit from 
TPN, although long-term complete parenteral nutrition prior to surgery should 
be avoided. In patients with fistulizing Crohn’s disease, enteral feeding therapy 
has been demonstrated to lower postoperative septic complications (30).

While most Crohn’s patients are under the influence of high-dose steroids, 
immunomodulators or biologic agents, surgical treatment may be required 
and these treatments may have an impact on the outcomes of the surgery 
performed. Prior to elective surgery, it is advised that patients using steroids 
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should progressively lower their dose to less than 20 mg, as excessive doses 
of these drugs increase the risk of postoperative infectious complications (31). 
Most immunomodulators (eg, azothiopurine, mercaptopurine) can be used until 
the time of surgery (9). The effects of preoperative use of biological agents on 
surgical outcomes are controversial.

2.2. Surgical Techniques

2.2.1.	Endoscopic	Dilation

In certain patients who are not suitable for surgery, dilation using an 
endoscopic hydrostatic balloon can be utilized to treat small intestinal strictures 
or post-surgical anastomotic strictures (32). Success of the balloon or the 
requirement for further surgery are unaffected by the active disease severity or 
medical therapy following dilation (33).

2.2.2.	Small	Bowel	Resection	or	Ileocecal	Resection

If a patient has short segment stenosis or fistulizing disease due to CD , 
the most effective approach to control the disease and improve quality of life 
is resection of small bowel (34). Small bowel resection in Crohn’s disease is 
made in the presence of a diseased or perforated segment or in the presence of 
an adjacent organ-associated abscess or fistula. If the terminal ileum is affected, 
ileocecal resection should be performed. Given the likelihood that these 
individuals may need several operations during their lifespan, resection should 
be kept to a minimum.

During surgery, intestinal segments should be spared as much as possible 
since the disease frequently recurs. Surgical margins can be identified by 
inspection since microscopic disease at the resection margins doesn’t raise the 
likelihood of recurrence. A frozen study during surgery is not necessary (35). 
Anastomosis following resection is totally at the decision of the surgeon, and 
no particular kind of anastomosis has been shown as the best technique for the 
management of CD (36).

In Crohn’s disease, laparoscopic small bowel resection is becoming more 
common. Less small intestinal obstruction, a decreased risk of incisional hernias, 
lower morbidity, and  shorter recovery times are benefits of laparoscopic surgery 
over open surgery (37). Laparoscopic surgery should therefore be performed at 
centers with adequate experience.
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2.2.3.	Strictureplasty

Strictureplasty is an option for treating small intestinal strictures caused 
by Crohn’s disease, either by alone or in conjunction with resection of 
another intestinal segment. If a significant portion of the ileum was resected 
during prior procedures, strictureplasty is a viable substitute for small bowel 
resection.

Three types of strictureplasty are currently used (38).

• Heineke-Mikulicz is the most commonly used technique (85%). A 
lengthwise enterotomy is applied on the antimesenteric side of the strictured 
segment, and it is subsequently transversely closed. Heineke-Mikulicz 
strictureplasties can be carried out more than once in a single session. It may be 
used in strictures that are up to 10 cm long.

• The frequency of Finney strictureplasty is 5-10%. A lengthwise 
enterotomy is performed on the antimesenteric side of the diseased segment, the 
intestine is folded over itself and the enterotomy is closed antiperistaltically side 
by side. It is performed in strictures with 10-20 cm length.

• If there are multiple narrowed segments occurring in a long bowel 
part, we should performe side-by-side isoperistaltic strictureplasty (SSIS) . It 
accounts for 5-10% of all strictureplasties. The narrowed segment is divided 
in the middle to include the mesentery, and the distal and proximal segments 
are closed isoperistaltically side by side by enterotomy. It is applied in stenoses 
longer than 20 cm.

2.2.4.	Large	bowel	and	rectum	resection

Segmental resection of colon, total colectomy with ileorectal anastomosis, 
total proctocolectomy with end iloestomy and proctectomy can be performed 
for Crohn’s colitis and proctitis

• Colectomy: In colon limited cases, such as colonic strictures that 
preclude endoscopic surveillance, segmental colectomy is adequate. When two 
or more colon segments are affected, a total colectomy should be done. While 
recurrence occurs sooner following segmental colectomy, the effectiveness of 
both procedures are comparable(39). Patients without rectal involvement should 
have ileorectal anastomosis after total colectomy.

• Proctectomy: Proctectomy can be performed in patients with refractory 
proctitis without colonic involvement. Intersphinteric dissection should be 
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performed instead of abdominoperineal resection to minimize the risk of non-
healing perineal wound and sexual dysfunction in Crohn’s patients (40). Rectal 
involvement of Crohn’s disease should not be mixed up with perianal CD, 
which includes symptoms and findings such as anal fissure, fistula and abscess. 
Perianal Crohn’s disease should be treated with medical therapy and surgical 
procedures without resection.

• Proctocolectomy: Patients with precancerous or malignant lesions in the 
colon or rectum as well as those with long-term disease may benefit from total 
proctocolectomy. In eligible patients, total proctocolectomy is linked to lower 
morbidity, low recurrence risk, and a prolonged disease-free period (41).

2.3. Surgical Approaches and Indications

Refractory Disease: The therapy is deemed ineffective and a surgical 
approach is recommended if the symptoms persist despite aggressive treatment, 
deteriorate when the treatment dose is reduced, or develop complications as a 
result of the medical approach. In this scenario, anastomosis and resection of the 
affected segments should be carried out.

Perforation: Urgent surgery is required to control sepsis and peritonitis 
after intestinal perforations. Perforation is the indication in 1-16% of CD patients 
who underwent surgery (42). The perforated segment needs to be resected 
immediately. In cases such as hemodynamic instability, edematous bowels, 
intra-abdominal contamination or malnutrition, a diversion ostomy should be 
preferred over anastomosis after resection.

Abscess: In patients with intra-abdominal abscesses due to CD, treatment 
option is antibiotics and percutaneous or surgical drainage. The most favored 
method for intra-abdominal abscesses is percutaneous drainage. Depending on 
the location of the abscess, it can be applied transabdominal or transgluteal. It can 
also be repeated for residual and recurrent abscesses. Percutaneous drainage is 
used in 70% of Crohn-associated abscesses (43). If the abscess-related diseased 
segment is not resected after the abscess is treated, 30% of the abscesses will 
recur. In order to avoid short bowel syndrome and malnutrition, patients with 
long segment disease or with a history of previous resection, surgical resection 
may not be performed and abscesses are managed without surgery (44).

When percutaneous drainage is not possible or is unable to control 
peritoneal sepsis, surgical drainage is used. The decision of surgical drainage is 
made in accordance with patient’s condition and intraoperative findings.
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Fistula: It’s believed that transmural inflammation can cause the 
development of sinus tracts. Sinus tracts reaching the serosa may cause fistulas. 
Enteric fistulas may develop in 15% of Crohn’s patients and are most often 
associated with the bladder, skin, vagina, or other intestinal segments.

In almost half of individuals with fistulizing Crohn’s, biological agents 
are effective (45). Resection of the affected intestinal segment and repair of the 
adjacent organ are necessary for refractory fistulas. Surgeons should prevent 
performing bypass surgery of intestines. Permanent illness in the bypassed 
section may result in adverse effects such as abscess, hemorrhage, bacterial 
overgrowth, or cancer.

Strictures: Strictures can be seen in 5-24% of Crohn’s patients (46). The 
strictures may be inflammatory, fibrostenotic, or both. Inflammatory strictures 
are treated with medical treatment and fibrostenotic strictures are treated with 
endoscopic dilation or surgery, so it is crucial to identify the type of stenosis 
before treatment.

Treatment options for small bowel strictures include strictureplasty, 
resection, and endoscopic dilation. The treatment decision to be applied is 
determined according to the length of the stenosis, whether it is complex or not, 
and the intestinal reserve. If they can be accessed endoscopically, strictures less 
than 5 cm that are not accompanied by any inflammation or penetrating disease 
can be treated with dilation.

Surgery should be performed in strictures longer than 5 cm, multifocal, 
complex and in which endoscopic treatment fails (31).

In patients with common and recurrent strictures of the duodenum, 
jejunum, ileum, neoterminal ileum (after ileocecal resection) and especially 
in patients with short bowel syndrome , strictureplasty should be preferred. It 
is contraindicated in the presence of inflammatory mass, thick and inflexible 
bowel wall, malignancy, bleeding and malnutrition (31).

Colorectal stenosis occurs in 9-13% of Crohn’s stenosis. They typically 
occur in a single segment, and 2-6% of them are associated with malignancy 
or dysplasia (47). Crohn-related colorectal strictures should be evaluated with 
endoscopic biopsy. Surgical resection should be performed in patients who 
cannot underwent endoscopic dilation successfully. Strictureplasty cannot be 
applied in colorectal stenosis (48).

Malignancy: Crohn’s disease, due to long-term chronic inflammation, can 
lead to malignant transformation of the mucosa. Colon and rectum are much 
more likely to develop malignant lesions compare to small intestines. Routine 
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colonoscopic follow-up should be planned in patients with Crohn’s disease no 
later than 8 years after the onset of symptoms (49).

Patients who have colonic malignancy due to CD should be managed as 
follows (31): Endoscopic resection can be applied to patients with dysplasia and 
then they can be followed up. If endoscopic resection cannot be performed or if 
dysplasia is multifocal, total colectomy or proctocolectomy should be performed. 
For patients with adenocarcinoma, total colectomy or proctocolectomy is 
performed.

Hemorrhage: If the patient is stable, endoscopic or angiographic 
management is typically used to treat gastrointestinal hemorrhages associated 
with CD. Surgery is indicated if the patient is unstable. Targeted surgery 
is carried out if the cause of the bleeding can be identified by preoperative 
imaging or during the procedure. Colonic hemorrhages with multiple foci 
or for which it is impossible to identify the bleeding source can be treated 
with total colectomy (50).

Inflammation: A medical treatment-responsive inflammatory phenotype 
is observed in 56–81% of CD patients (46). However, patients who are resistant 
to medical therapy, are incompatible with therapy, or experience complications 
require surgical treatment.
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1. Diverticulosis

1.1. General Information

Diverticulosis refers to the presence of diverticula in the absence of 
inflammation. While diverticula can involve almost all intestinal 
segments in the gastrointestinal system, their clinical picture is mostly 

characterized by sigmoidal colon involvement. Most cases are referred to as 
pseudo-diverticula due to mucosal and submucosal protrusions and are observed 
in weak areas where blood vessels infiltrate the intestinal walls secondary to 
increased intraluminal pressure. 

Diverticular disease refers to cases in which the diverticula have become 
symptomatic, with such symptoms as diverticular bleeding, diverticulitis and 
associated segmental colitis (1). They are common in industrialized countries, 
with increased incidence in the Western world (2,3). The condition remains 
asymptomatic in most cases, and is identified incidentally during colon imaging 
in some patients, while almost 25% present with clinical signs (4). 

On the other hand, diverticulitis refers to diverticula accompanied by 
infection and inflammation. 

1.2. Etiology 

While the exact cause of diverticulosis remains unknown, high segmental 
intraluminal pressure and impaired intestinal peristalsis have been implicated 
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in the etiology, and some lifestyle choices and environmental factors are also 
suggested to play a role (5,6). Several studies have reported an association 
between the development of diverticulosis and low-fiber and red meat-rich 
diets (7), while other studies have reported a greater risk of diverticulitis and 
bleeding in the obese (8), and an increased incidence of diverticular abscess and 
perforation in smokers (9). 

1.3. Epidemiology 

Diverticulosis is more commonly associated with Western lifestyles, and 
affects some 5–45% of the Western world population, with prevalence increasing 
by age (9). It most commonly localizes in the left colon, with almost 95% of 
patients developing diverticula in the sigmoidal colon (10,11). In contrast, the 
incidence of diverticulitis varies between 13% and 25% in Asian populations, 
and most commonly develops in the right colon (9).

1.4. Pathophysiology 

Diverticulosis was for many years considered an age-dependent condition, 
however, several other contributing factors have been established more 
recently. Factors such as micro changes in the intestinal environment, genetics, 
environmental factors, mucosal inflammation, and enteric nervous system and 
neuroimmune changes have been suggested to play significant roles in the 
pathophysiology of the disease (4). 

1.5. Patient Assessment

While the majority of patients with diverticulosis will experience an 
asymptomatic clinical course, those with diverticulitis generally present with 
pain in the left lower quadrant, accompanied sometimes by a palpable mass 
in the same region. Fever may also be encountered, as well as cramping pains 
accompanied by altered intestinal habits. Sepsis and extensive peritoneal 
findings are among the potential complications. 

Biochemical examinations will reveal leukocytosis and elevated 
inflammatory markers (12).

A physical examination and biochemical analysis can be followed by 
ultrasonography (US), barium enema and colonoscopy. Due to the risk of 
perforation, barium-based investigations and colonoscopy are contraindicated in 
acute cases, and so a pelvic and abdominal computerized tomography (CT) with 
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oral and intravenous contrast approach is more commonly preferred due to its 
diagnostic sensitivity (13), allowing such complicated findings of diverticulitis 
as abscess, fistula formation and intraabdominal free air to be more easily 
detected (14). 

1.6. Differential Diagnosis

Due to the localization of diverticulitis, a long list of differential diagnoses, 
varying from acute appendicitis to pelvic inflammatory disease, should be kept 
in mind. The condition is almost always asymptomatic, and sometimes the only 
sign can be rectal bleeding. The below diagnoses should thus be considered in 
differential diagnosis: 

• Acute gastritis
• Acute cholecystitis
• Acute appendicitis 
• Acute pancreatitis 
• Acute pyelonephritis
• Acute cholangitis
• Mesenteric ischemia
• Irritable bowel disease
• Pelvic inflammatory disease (PID)
• Colon polyps
• Colon Cancer 
• Hemorrhoids 

1.7. Treatment Algorithm – Patient Management 

When encountering a case of diverticulitis, it should first be established 
whether it is complicated, as the treatment algorithm will vary accordingly. 

1.7.1.	Emergency	Cases	

1.7.1.1.	 Bleeding: Some 5–15% of patients with diverticulosis develop 
bleeding, and one-third of cases will develop massive bleeding. Of all the 
diverticular bleedings, 50–60% originate from right colon diverticulitis. The 
closeness of the vasa recta to the bowel lumen increases the risk of bleeding 
in diverticulitis. Diverticular bleeding typically develops in the absence 
of diverticular inflammation or infection (diverticulitis) (9). Along with 
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angiodysplasia, diverticulosis is a significant cause of gastrointestinal system 
bleeding. It can often be difficult to identify the origin of bleeding, and bleeding 
stops spontaneously in almost 80% of cases (15). In some cases, colonoscopy 
or angiography can allow an intervention thorough identification of the bleeding 
diverticulitis. In rare cases where the bleeding continues or recurs, laparotomy 
and segmental colectomy may become necessary (15). 

1.7.1.2.	 Diverticulitis: Diverticulitis refers to cases of diverticula 
accompanied by infection and inflammation. Microscopic or macroscopic 
perforations of diverticula can lead to peri-diverticular or peri-cholic infection, 
and can follow various clinical courses, varying from uncomplicated 
diverticulitis that can be managed on an outpatient basis, to acute abdominal 
presentations requiring emergency surgery. The life-long risk of people with 
diverticula who develop diverticulitis has been reported to be almost 20% (16), 
with diverticulitis development being correlated with increasing age. Smoking, 
obesity, low-fiber diets and alcohol use increases the risk of diverticulitis in 
patients with diverticulosis (17). Regular (2 to 3 times a week) NSAID use also 
increases the risk of complicated diverticulitis and perforation (17,18). Of those 
who develop diverticulitis, 12% can become complicated with a clinical picture 
characterized by perforation, abscess, obstruction and fistula (19). Diverticulitis 
episodes do not recur in 50–70% of cases (15), with a 5-year recurrence rate 
following the first episode of around 20% being reported (20). While post-
episode resection was previously recommended, recent studies have reported 
that recurrent episodes increase neither the risk of complications nor surgery 
(15). In exceptional cases, colectomy after the first episode is still recommended 
in immunodeficient patients (15) and the rate of mortality and morbidity is 
elevated in these patients (21). Elective colonoscopy (recommended 6-8 weeks 
after) is recommended to all those who have a diverticulitis episode to exclude 
malignity.

1.7.2.	 Non-Complicated	 Diverticulitis: Non-complicated diverticulitis 
is generally characterized by left lower quadrant pain and tenderness. Most 
patients can be treated on an outpatient basis with wide-spectrum antibiotics, 
analgesics, 2–3 days of a low-sediment diet, and mostly fluid. Antibiotic therapy 
is given for 7 to 10 days, however, the efficacy on gram-negative and anaerobic 
bacteria must be considered when selecting a drug (22). The clinical picture of 
most patients improves within 48–72 hours of the start of antibiotic therapy. 
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A lack of improvement may indicate abscess development, which should be 
managed using such advanced techniques as CT. 

Diverticulitis does not always require hospitalization, and can be 
successfully managed by such conservative approaches as antibiotics and an 
appropriate diet (23). In non-complicated diverticulitis, inflammation and 
potential micro-perforations are localized in the intestinal walls and mesenterium, 
and CT may reveal an increase in pericolic fat density in these patients (24).

1.7.3.	Complicated	diverticulitis

In cases of complicated diverticulitis, CT most commonly reveals 
abscesses (24), while fistula, strictures and free perforations may also be 
present. The incidence of complicated diverticulitis varies between 12% and 
40%, and while 80% of cases can be successfully managed without the need 
for surgery (17,24,25), inpatient treatment may be needed in patients with 
immunosuppression, sepsis, old age or oral intake intolerance. 

Patients with abscesses can be treated with antibiotherapy when they are 
smaller than 3–4 cm and localized along the colon, without considering surgery 
(26). In cases of abscesses larger than 4 cm, percutaneous drainage should be 
considered in addition to antibiotherapy (26). 

Fistula formation is another complication of acute diverticulitis, reported 
in less than 5% of cases. While it can be observed in colovesical, colovaginal, 
coloenteric, colouterine and colocutaneous forms, the colovesical form is 
observed in 65% of cases (27). Fecalurea is the pathognomonic finding of a 
colovesical fistula.

Complete intestinal obstructions are rarer than partial intestinal obstructions 
in the presence of diverticulitis, and such obstructions are generally managed by 
a conservative approach.

When present, free perforation may be accompanied by extensive 
peritonitis and sepsis, and will require surgical treatment. 

Recent studies have reported no association between the use of antibiotics 
and significant outcomes when compared to non-use in patients selected after 
the exclusion of peritonitis, perforation and hemodynamic instability (28). 

Despite the availability of several grading systems for the classification of 
complicated diverticulitis, the CT-based modified Hinchey classification (table 
1) is currently the most popular.
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Table1. Modified Hinchey Classification

1.7.4.	Surgical	Procedures

Hinchey 1a and 1b (table) diverticulitis can be successfully managed by 
medical treatment. 

In the absence of perforated diverticulitis findings, Hinchey 2 (table 1) 
diverticulitis can be treated with percutaneous drainage, and such cases may be 
considered for elective sigmoid colectomy and primary anastomosis. 

In the presence of findings of perforated diverticulitis (Hinchey 3-4) (table 
1), sigmoid colectomy, Hartmann procedure and opening an edge-colostomy 
are advised, protecting the patient from the risk of anastomosis leak. Another 
suggested approach to the management of Hinchey 3-4 (table 1) diverticulitis 
involves resection followed by colorectal anastomosis and proximal deviator 
ileostomy, although there have to date been an insufficient number of studies 
comparing the two methods (29). 

In patients undergoing resection, resecting the sigmoid colon up to the 
rectum will minimize the risk of diverticulitis recurrence. 

1.8. Role of Elective Surgery 

Deciding on the optimum time for elective surgery remains difficult. The 
number of elective sigmoid resections over the last 10 years has decreased as a 
result of the effective use of both medical treatments and interventional methods 
in cases of diverticulitis (24,30-32). 

1.9. Patient Education

To protect the patient from diverticulitis recurrence, patients must be 
advised to follow a high-fiber diet, to drink plenty of water and to take regular 
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exercise, and to soften their diet in the event of constipation. It is of vital 
importance that they be aware of any changes in bowel movements. 
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1. Introduction

The first known scientific article in terms of intrauterine contraception 
methods was published in 1909 in Germany by Richard Richter. The ring 
produced using silkworm material had 2 ends and these ends protruded 

from the cervical os. Thus, he could use the device both to control and to remove 
it. In the 1920s, Ernest Graefenberg designed another intrauterine contraceptive 
device (IUD) with a spiral metal ring made of an alloy of copper, nickel and 
zinc. This method, which was also frequently called as Graefenberg ring, lost 
its popularity in the following years when its negative effects in terms of not 
providing sufficient protection, susceptibility to infection and carcinogenic 
potential emerged (1).

Among the contraception methods, the application of IUD is one of the 
most popular and frequently preferred methods. IUDs have many advantages 
such as safety, ease of use, painless insertion without anesthesia, low cost, and 
long-term protection. Despite these advantages, it should be kept in mind that 
unfortunately it can cause some complications. It should be noted that the IUD 
may cause serious complications such as dislocation, displacement, inability 
to provide contraception, formation of intrauterine or extrauterine pregnancy, 
pain, menstrual irregularity, intermenstrual bleeding, bowel perforation, ileus, 
adjacent organ perforation, pelvic and abdominal inflammation disease (2,3).
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2. Properties of Intrauterine Device Types 

The copper-containing IUD produces a sterile inflammatory response 
at the endometrial level. This inflammation plays a role in reducing sperm 
motility and decreasing the efficiency of sperm. There are many factors that 
affect the contraceptive effectiveness that occurs with the dissolution of copper 
ions. The pH value of the intrauterine fluid, the phase of the menstrual cycle, 
the amount of intrauterine urea, the amount of intrauterine protein, the oxygen 
concentrations and the release of hemoglobin during menstruation are the main 
factors affecting the dissolution of copper ions. Studies have shown that the 
contraceptive efficacy of TCu380A type IUD is higher than MLCu250, TCu220 
and TCu200. The higher active copper surface area on the IUD is associated 
with less pregnancy rate (4-6).

Apart from copper IUDs, another type of IUD that we use in our daily 
practice is those containing hormones. The hormone-containing IUD known as 
Mirena® is the most commonly used type. It contains 52 mg of levonorgestrel. 
This IUD is contained in a polyethylene frame with a central chamber from 
which the hormone is released. After it is placed in the uterus, approximately 
20 μg/day levonorgestrel release begins as soon as it is administered. As time 
passes, this oscillation rate decreases. This hormone-containing IUD shows its 
contraceptive efficacy with its anti-proliferative effect on the endometrium and 
cervical mucus (4).

3. Insertion Technique of Intrauterine Device

IUD can be applied during the menstrual period or any time after 
confirming that the woman is not pregnant with a pregnancy test. Application 
during menstrual period is technically easier due to the opening of external 
cervical os. On the other hand it may be inserted apart from the menstrual 
period, for example in case of post-coital contraception. The hormone 
containing IUD be inserted in the first 7 days after the onset of menstruation 
and shows its effectiveness immediately. At any later stage of the cycle, the 
clinician should exclude unprotected sex since the last menstrual period. In this 
case, it is recommended to use additional contraception for the first 7 days and 
hormone containing IUD can be inserted. The use of intrauterine devices as an 
emergency contraception has been investigated for many years. A systematic 
review of 42 studies conducted between 1979 and 2011 involving eight different 
types of IUD and 7034 women showed that copper-containing IUDs are a highly 
effective method of emergency contraception after unprotected intercourse. The 
pregnancy rate was found to be approximately 0.09% (7).
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In a study conducted in the Netherlands, the safety and complication rates 
of the IUD application in nulliparous women and women who had given birth 
were investigated. In the study, no significant difference was found in terms of 
complications between nulliparous and women who gave birth (8). 

4. Contraindications

A known or suspected pregnancy is a contraindication for IUD insertion. 
In cases of doubt, the application should not be performed without excluding 
the possibility of pregnancy. In addition, in the presence of pelvic inflammatory 
disease, septic abortion, purulent cervicitis or puerperal sepsis, IUD insertion 
is contraindicated before the infection is completely treated. Another 
contraindication is the presence of unexplained vaginal bleeding. The etiology of 
these bleedings should be investigated before applying intrauterine contraception 
method. Likewise, administration is not recommended in women with a history 
of gestational trophoblastic disease before the beta-hCG value turns negative. 
Among the contraindications, one should not forget about cervical cancer and 
its suspicion. In people with cancer diagnosis, the application is not performed 
before the treatment process is completed. IUD application is not recommended 
in the presence of uterine anomalies that may prevent the correct placement of 
the IUD and in the presence of large leiomyomas located in the uterus. Other 
contraindications are the presence of ischemic heart disease, migraine with aura, 
breast cancer and severe liver disease (7).

5. Uterine perforation

Uterine perforation is one of the most serious complications of IUD 
insertion. The risk of developing uterine perforation during insertion ranges 
from 1/1000 to 9/1000 (9,10). The reason why these rates vary is that not every 
perforation case results clinical findings. While some practitioners perform IUD 
placement under ultrasound guidance, some practitioners do not perform IUD 
placement under ultrasound guidance. Minor perforations may not be diagnosed 
due to not being controlled by ultrasonography after the application. Another 
important factor in the difference in rates is the clinical experience of the 
practitioner.

Ultrasound during application is a very safe option to reduce possible 
uterine perforation cases. In addition, ultrasonography should be used to check 
whether the IUD is in the correct location after insertion. A perforation that may 
occur during the application can be easily managed with early diagnosis. Thus, 
future complications will be prevented as well as preventing the occurrence of 



166    ABDOMINOPELVIC DISEASES AND EMERGENCIES

an unwanted pregnancy. In uterine perforation, the IUD can move freely into the 
abdominal cavity following the perforation. Perforation cases lead to chronic 
pelvic and abdominal pain over time. In cases that can be diagnosed with pain 
secondary to adhesion to surrounding tissues and infection, it is necessary to 
first determine the location of the IUD. The location of the IUD, its integrity and 
whether it is a single piece can be determined anatomically by ultrasonographic 
imaging and plain pelvic X-ray (3,9,11).

Examination findings, laboratory results and imaging of the patient should 
be evaluated together in the diagnosis or suspicion of a possible perforation. Pain 
in the pelvic region, abdominal pain, nausea, vomiting, absence of gas, inability to 
defecate and fever are possible signs of bowel injury in cases of uterine perforation. 
Since it is fast and non-invasive, the first preferred imaging method in such a 
situation is ultrasonography. If an IUD is not observed by ultrasonography, an 
x-ray of the entire abdomen can be taken to detect intra-abdominal localization. 
Oral and intravenous contrast computed tomography should be preferred if 
intestinal injury due to perforation is suspected. Magnetic resonance imaging is 
preferred if the IUD is thought to be associated with soft tissue.

It is thought that IUD, which acts by creating an inflammatory response, 
may cause some inflammatory responses and reactive cytological changes in 
endometrial and endocervical epithelial cells over time. Although it has been 
stated in the studies that nonspecific inflammatory cells of different structures, 
atypical glandular cells can occur and irregular endometrial cell shedding can 
be observed in the presence of IUD. There is no information with a high level of 
evidence on this subject in the literature (12).

6. Insertion failure

Two important risk factors have been identified for insertion failure. The 
first risk factor is the experience of the physician who will insert the IUD. 
Studies have shown that the success of IUD placement is significantly higher in 
experienced physicians. The failure rate of doctors with limited experience was 
twice that of experienced doctors, and three times that of inexperienced doctors. 
Another risk factor for insertion failure is that the person has no previous 
history of vaginal delivery. Unstretched cervical canal, cervical problems and 
bradycardia were observed at a higher rate in women who had not given birth 
before. Therefore, implantation failure was less common in those with a history 
of vaginal delivery. When we evaluate the complications related to IUD insertion, 
it is seen that the success rate is related to the anatomical and physiological 
factors as well as the experience of the doctor who inserts the IUD (13). 
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7. Migration

Transvesical migration following perforation of the IUD is a rare 
complication and it is difficult to diagnose. In a reported case in the literature, 
calcified intravesical intrauterine device leads to a false diagnosis of bladder 
stone was reported. The diagnosis was made by removing the calcified plaque 
consisting of copper containing IUD following cystoscopic imaging. This 
possibility should be reviewed in such episodic cases of bladder stones and 
recurrent urinary tract infections, especially in women presenting with recurrent 
unexplained stones (14).

8. Ectopic Pregnancy

Even if there is an opinion that there is an increased risk of ectopic 
pregnancy in women using IUDs, this is actually not true. In the presence of an 
IUD, the risk of ectopic pregnancy is 20 times less than in women who do not 
use contraception. The absolute ectopic risk is low, about 0.02 per 100 woman-
years. If pregnancy occurs in the presence of an IUD, the probability of this 
being an ectopic pregnancy is 10%. Because of this increased risk of ectopic 
pregnancy compared to a person who does not use any birth control method, 
the possibility of ectopic pregnancy should definitely be excluded in women 
who become pregnant with an IUD. In addition, a previous history of ectopic 
pregnancy is not a definite contraindication for IUD (7,15).

9. Pelvic Inflammatory Disease

Studies have shown that IUD use in women is associated with the risk 
of pelvic inflammatory disease. The estimated risk is increased by 1.6 to 9.3 
due to IUD. This risk factor varies with the person’s age, partner, number of 
partners and frequency of sexual intercourse. Looking at the literature, non-
gonococcal PID forms are more common among IUD users. It is recommended 
that patients be informed of the potential risk of pelvic inflammatory disease. 
Barrier protection methods can be recommended for patients at risk (16).

10. Conclusion

The intrauterine device is one of the safe methods of contraception that 
women often prefer. Although it causes failure and complications, these risks 
can be minimized by applying by experienced specialists. Women who are 
protected by IUD should not neglect their annual routine check-ups.
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1. Definition And Epidemiology

The presence of blood in the urine is defined as hematuria. Macroscopic 
(gross) hematuria is defined as the standard yellow color of the urine 
becoming visible in a spectrum ranging from light pink to dark brown. 

Microscopic hematuria is the presence of erythrocytes ≥ 3 RBC/HPF (Red blood 
cell/high-powered field), which we could not detect by inspection in a suitable 
urine sample. Microscopic hematuria can be found in the range of 1% to 18% in 
urine samples obtained from patients (1).

While benign causes such as renal colic (urological stone disease) may cause 
hematuria; bladder, prostate, and kidney malignancies may also cause hematuria, 
especially in individuals over the age of 35-40. Infections, menstruation, trauma, 
heavy exercise, surgical interventions, sexual objects or physical foreign bodies, 
familial diseases, cystic kidney diseases, and chemical or radiation exposure are 
other causes that can cause blood in the urine, that is, hematuria. Hematological 
causes, coagulation disorders, renal vascular pathologies, various drugs, and 
renal parenchymal diseases may also cause hematuria (1).

While hematuria may be the first complaint to family physicians or 
emergency services, it may also be detected incidentally in asymptomatic 
individuals. International health institutions do not recommend the use of 
urinalysis as a cancer screening test in healthy adults since the etiology of 
hematuria may be idiopathic and cause unnecessary workload and cost increase.

Since the underlying malignant disease is detected in 10% to 40% of 
patients with gross hematuria, further examination and urological evaluation 
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are required in these patients. Although the underlying cause of microscopic 
hematuria in asymptomatic individuals can be determined in 5% of the cases, the 
microscopic hematuria is usually urinary. It occurs due to benign reasons such 
as calculus, menstruation, exercise, infectious causes, trauma, interventional 
procedures, and benign prostate enlargement. Since the risk of cancer is high 
in males over 35 years of age with asymptomatic hematuria, in the general 
population over 40 years of age, in patients with ten packs/year of smoking and 
overexposure to chemical-carcinogenic substances, further investigation and 
malignancy are required. In the case of hematuria observed in patients using 
blood thinners, it is useful to investigate the etiology (1).

Risk factors for malignancy are; being older than 50 years of age, male 
gender, smoking, chronic infections such as schistosoma haematobium, arsenic, 
aromatic amines, long-term foley catheter use, phenacetin, and macroscopic 
hematuria. Colic abdominal pain with gross hematuria suggests urological stone 
disease, whereas the underlying malignancy mainly causes gross hematuria 
without pain. Attributing hematuria to a single benign cause poses a risk for 
overlooked emergency pathologies that cause gross hematuria (1). Some 
authors recommend that all patients with gross hematuria have an emergency 
urology consultation since the presence of gross hematuria has high mortality 
and morbidity, such as underlying malignancy, and a high potential for clues for 
emergency pathologies (1).

Causes of renal hematuria are; infectious causes and neoplasms such as 
trauma, glomerulonephritis, familial diseases, autoimmune diseases, vasculitis, 
and pyelonephritis. Causes of postrenal hematuria are; trauma, obstructive 
causes, infectious causes, neoplasms, hematological (coagulation disorder, 
sickle cell anemia), and vascular pathologies (2).

2. Pseudohematuria

A visibly red-colored urine sample may not actually be true hematuria.
After the urethra is cleaned, the first part of the urine is expelled, and the 
midstream urine sample is examined first with a dipstick and then under the 
microscope for the presence of red blood cells in the urine. The foods we eat and 
the drugs we take can dye the urine color similar to blood in the external view. 
In this case, the dipstick test will be negative.

The dipstick test is negative in some diseases, such as porphyria, 
hypercalciuria, and bilirubinuria, but its urine morphology is similar to hematuria.
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In diseases that cause hemoglobinuria and myoglobinuria (such as burns), 
dipstick-positive pseudohematuria is present. In some drugs, dipstick-positive 
pseudohematuria can be observed. 

Exceptionally, true hematuria may result in false negative dipstick results 
in patients using vitamin C (2).

In psychiatric conditions such as Munchausen syndrome, there may be a 
case of deliberately smearing blood in the urine sample; although this is rare, 
this should be kept in the back of our minds.

3. Clinical Approach

In patients presenting with or found to have hematuria, it should be
examined whether there is an underlying emergency diagnosis that may lead 
to morbidity and mortality. After evaluating vital parameters and physical 
examination, symptoms, and signs at admission, presence of fever, chills, 
medications used, chronic diseases (such as bleeding diathesis), smoking 
consumption, occupational exposures, exercise, consumed food and beverages, 
family history, time of onset of symptoms and signs should be questioned.

Accompanying hematuria; anemia, persistent hematuria despite bladder 
irrigation, acute kidney dysfunction, glob vesicale, inconsistent findings such 
as hypotension and tachycardia, coagulation disorders, pain and vomiting 
resistant to medical treatment, vascular pathologies, traumatic injuries, infection 
accompanied by acute renal failure and nephrolithiasis may indicate the presence 
of an urgent clinical picture that requires rapid intervention (2). In these cases, 
urology and nephrology consultation within the indication may be requested to 
speed up the diagnosis and treatment.

Although nephrolithiasis is a common clinical diagnosis in microscopic 
or macroscopic hematuria accompanied by acute onset colic abdominal, flank, 
groin, or back pain, it should not be forgotten that conditions such as vascular 
thrombosis and dissection may be the underlying cause (2). Pyelonephritis, 
urethritis, cystitis, prostatitis, and other urinary system infections should be 
evaluated in the differential diagnosis in the presence of the symptoms mentioned 
above and the signs.

Rectal examination should be performed in male patients to evaluate benign 
prostatic hypertrophy. Detection of globe vesical in the physical examination 
may be due to benign prostatic hyperplasia as well as to obstruction due to 
malignant events, mass effect, or bleeding (blood clots).
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In female patients, normal menstrual bleeding can be mistakenly interpreted 
as hematuria originating from the urinary system and hematuria in the menstrual 
cycle due to endometriosis in the urinary system, so menstrual dates should 
also be questioned. Since painless hematuria carries the risk of malignancy, 
other malignancy risk factors should be examined, and malignancy research and 
follow-up should be performed with further examinations (2).

Glomerulonephropathy is considered in the picture of hematuria 
accompanied by peripheral edema with hypertension, and nephrological 
evaluation is recommended.

In hypotensive and tachycardic patients presenting with back pain or 
flank pain, it should not be overlooked that there may be an underlying aortic 
aneurysm or aortic dissection in the presence of hematuria.

Nutcracker syndrome (NCS), which can lead to renal vein thrombosis, 
is accompanied by hematuria, proteinuria, and abdominal pain, and there is 
compression on the left renal vein between the superior mesenteric artery and 
the aorta radiologically (3). 

4. Diagnostic Examination and Imaging

The basic approaches and diagnostic tests are detailed anamnesis, physical
examination, dipstick, microscopic urine sample evaluation, blood hemoglobin 
level, urea, creatinine values, and urinary system ultrasonography.

Urethrocystoscopy, urine cytology, computed tomography, and magnetic 
resonance imaging methods are advanced tests used to investigate the etiology 
of microscopic hematuria in patients with malignancy risk (4).

Further examinations should be performed to diagnose the increased risk 
of malignancy and potentially dangerous diseases, especially in individuals 
over 40 with gross hematuria, and patients should be followed up by urology 
(4). Especially in patients with increased risk for cancer, urethrocystoscopy 
may help us to diagnose earlier since only radiological evaluation may give 
erroneous results (5).

In the national guidelines of many countries, asymptomatic cytology in 
patients with hematuria and urine Markers (e.g., NMP22, BTA-stat, UroVysion 
FISH) may result in false positive results, so unnecessary biopsy examinations 
are required, and emotional distress in humans. It is not recommended as it may 
cause stress (6).

In microscopic evaluation, dysmorphic red blood cells are detected in 
hematuria of glomerular origin. Alport syndrome, Mesangial proliferative 
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glomerulonephritis, Ig A nephropathy, and Loin pain syndrome are some of 
the causes of glomerular hematuria. In the presence of glomerular hematuria, 
a kidney biopsy should be performed by evaluating the risk-benefit ratio. 
Especially in the presence of proteinuria, renal dysfunction, and autoimmune 
disease, patients should be evaluated together with a kidney biopsy. This 
patient group should be referred to nephrology and followed up at 6-month 
intervals (4).

In individuals with a family history of kidney tumors, in the presence of 
unexplained resistant hematuria, further investigation and examination should 
be performed if asymptomatic microscopic hematuria is found in these patients 
since there may be diseases such as hereditary von-Hippel-Lindau, hereditary 
papillary renal cancer, leiomyomatosis, tuberous sclerosis (5, 7).

While hematuria may arise from any focus on the urinary system in adult 
patients, it should be remembered that glomerular diseases can often be involved 
in the etiology of children and adolescents (8).

Schistosomiasis, which is a parasitic infection, can be seen in animals 
from east-central and African natives, whose sociocultural level is not good, bad 
living conditions, and dirty water. Schistosoma haematobium can cause dysuria, 
hematuria, calcification in the bladder lumen and bladder cancer. They are 
treated with oral praziquantel and should be followed up with cystoscopy (9).

It may give sonographic/radiological findings mimicking tuberculosis, 
endometriosis, diverticulum, cystic formations, cystitis, lymphoma bladder 
cancer. Bladder cancer, which is the most common cancer of the urinary system 
with hematuria, can be diagnosed early and accurately by cystoscopy, which 
provides direct imaging (10).

5. Treatment and Follow-up

First of all, the general condition of the patients, vital parameters,
unstable findings such as hypotension, tachycardia, and whether there is a life-
threatening condition are evaluated. Fluid replacement and blood resuscitation 
are done within the indication. Bladder irrigation is performed with a three-
way catheter in patients with macroscopic hematuria. Tranexamic acid can 
be administered intravesically. The process is continued until the urine color 
is clear. As we mentioned in the diagnostic examination and imaging section 
in gross hematuria, urology consultation is requested for further examination 
and treatment after the basic examinations for hematuria are evaluated. If 
patients with gross hematuria are planned to be discharged after treatment, it is 
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recommended that they apply to the urology outpatient clinic within 2 weeks. 
Suprapubic catheterization or cystoscopic intervention may be required if the 
foley catheter cannot be successfully applied in patients with urinary retention. 
Pain due to urinary retention, tachycardia, and hypertension may be observed in 
these patients. Treatment of urinary retention, analgesic and palliative support 
is required (11, 12).

The American Urological Association guideline recommends that patients 
over 35 years of age with hematuria without an obvious benign cause should be 
referred for urology evaluation and that patients without malignancy risk factors 
should be re-evaluated 1 month later. It is recommended that patients aged 18 
years and older with microscopic hematuria should be checked for repeated 
urinalysis and, if necessary, evaluation with computed tomography (11).

Patients with persistent vomiting and pain resistant to treatment, poor oral 
intake and poor oral drug compliance, co-morbidities, obstruction at the level 
to stop urine outflow in the bladder, and poor hemodynamic status should be 
consulted by urology, nephrology if necessary, and hospitalized. In patients who 
use anticoagulants, antiplatelets or have hematological disorders, coagulation 
parameters should be checked and hospitalization may be required (11, 12).
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1. Introduction

Anal (perirectal, perianal) abscesses are mainly caused by the obstruction 
in the crypt glands in the anal region. The obstruction lead to the 
accumulation of pus in the neighboring areas. These areas are the 

subcutaneous tissue, intersphincteric space that could lead to accumulation in 
supralevator and/or ischiorectal planes. As the surgical rule of thumb “Every 
abscess should be drained”, adequate surgical drainage is the main line of 
treatment. Although, anal abscesses could be regarded as a local form of infection, 
infection to the adjacent organs/spaces and systemic infection could ensue. 

Anal abscesses could be the first symptom of a patient with an anal fistula. 
After initial drainage 30-35% of patients present with an anal fistula (1-3). 
Cryptoglandular origin is responsible for 90% of anal abscesses. Obstetric 
injuries; anal fissure; anal fistula; infectious diseases like tuberculosis, HIV; 
Crohn’s disease are among the other conditions that could lead to abscess.

2. Epidemiology

The anal abscess incidence is 8.6-20 in 100,000 in the United States. The
presentation age is 40 years, and the male to female ratio ranges from 2.4 to 1; 
to 3 to 1. (4)

3. Anatomy and Pathogenesis

As stated above, the anal crypt glands’ infection are responsible for 90%
of the anorectal abscesses. These glands are located within the anal canal, in the 
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dentate line. Eight to 10 glands are seen in a person. The ducts of the glands run 
through the internal anal sphincter draining into the intersphincteric area. The 
occlusion of the anal crypt gland gives way to the overgrowth of bacteria, and 
eventually formation of an abscess. The flow and the dispersal of the abscess 
forms the final presentation of the disease. Perianal abscess occurs when the 
abscesses flow distally in the intersphincteric groove into the perianal skin. 
Perianal abscess’s signs and symptoms are a tender, fluctuant mass, which could 
be seen during the anal examination. The other types of abscesses form by 
“following the path of least resistance” to different locations (intersphincteric, 
ischiorectal, supralevator).

4. Classification

The classification is made based on the anatomical location of the abscess. 
Perianal abscesses are located in the anorectal region. However, perirectal 
abscesses are rather complex and complicated, both clinically and during the 
management. The classification of perirectal abscesses is based on their anatomic 
locations.

4.1. Ischiorectal abscess (Ischioanal abscess)

These abscesses infiltrate the external anal sphincter leading to accumulation 
of pus in the ischiorectal space. Clinical signs and symptoms include tenderness, 
induration, and fluctuation within the buttocks.

4.2. Intersphincteric abscess

These abscesses are seen in the intersphincteric groove located between 
the internal and external sphincters, accounting for only 2-5%. Skin changes 
in the perianal region are not apparent; they are diagnosed via digital rectal 
examination. The clinician feels a mass with a protrusion the lumen and 
fluctuation.

4.3. Supralevator abscess 

These abscesses could have two separate origins. The first origin is the 
infection in the cryptoglandular region could spread superiorly through the 
intersphincteric plane to the supralevator space. The second origin could 
occur secondary to inflammation in Crohn’s disease, colonic perforation in 
diverticulitis or cancer. Patient history could be of paramount importance to 
understand the origin of the infection. These patients have pain in the perianal 
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region that is severe and fever. Urinary retention could sometimes be observed. 
However, during the inspection no external sign could be evident. During digital 
rectal examination, fluctuation or induration could be palpated superior to the 
anorectal ring. Imaging modalities (magnetic resonance imaging or computed 
tomography) could help in diagnosing this condition. 

4.4. Horseshoe abscess

It is a perirectal abscess which is complicated, occurring posterior to 
the anal canal. The origin of the abscess, a potential space, is covered in the 
superior aspect by the pelvic floor, inferiorly by the anal canal, the coccyx and 
the anococcygeal ligament. The components of this space are tight together, 
thus, the abscess in this region is directed to advance to the ischiorectal space in 
a bilateral or unilateral fashion; forming a horseshoe appearance. 

5. Signs & Symptoms

These patients share pain, fever, and feeling of mass symptoms. The pain 
does not alleviate unless the abscess drains spontaneously, in this case the patient 
could have a drainage.

“Rubor, calor, dolor, tumor” Redness, fever, pain and mass are the classical 
findings in any abscess. In patients with more superficial abscess, these could 
be evident during inspection, however in patients with deeper abscess some of 
these could be obscene. Digital rectal examination could be the first source of 
diagnosis in deeper abscesses and imaging could be needed.

6. Diagnosis & Imaging Studies

External inspection and digital rectal examination are the two main 
components leading to a diagnosis. However, imaging modalities (computed 
tomography, magnetic resonance imaging and endorectal ultrasound) could 
be utilized for deeper abscesses (5). Routine use of diagnostic imaging for 
superficial abscesses is not recommended. 

7. Differential Diagnosis

7.1. Anal fissure 

It is a tear in the anoderm which could easily be diagnosed during anal 
inspection. The two conditions share the pain, however the pain in the anal 
fissure mainly occurs during defecation; while the pain in the abscess is constant. 



182    ABDOMINOPELVIC DISEASES AND EMERGENCIES

7.2. Anal fistula

It is a track connecting the abscess with skin or the neighboring organs. 
Anorectal abscesses can present with a concomitant anal fistula. In chronic 
fistulas, there are chronic purulent drainage and a pustule-like lesion in the 
perianal or buttock area (external orifice). The pain characteristic in these 
patients are intermittent, and the drainage is more characteristic.

7.3. Thrombosed external hemorrhoid

It has perianal pain and a perianal “mass”, which is similar to the symptoms 
in perianal abscess. The thrombosed external hemorrhoid can be differentiated 
from the perianal abscess by the findings during anal inspection. 

7.4. Prolapsed internal hemorrhoid

Internal hemorrhoids could be felt as fluctuant masses in the digital 
rectal examination. These are easily observed to be vascular structures and the 
distinction could be made during the physical examination.

7.5. Pilonidal disease – 

Pilonidal disease can lead to acute abscess, although these abscesses 
usually are located in the intergluteal area superior/dorsal to the anus. The sacral 
region should be inspected in every patient.

7.6. Skin abscess

These could occur in any area of the skin, however they are more superficial, 
with less pain and usually there are no systemic symptoms.

7.7. Bartholin abscess

It is located in the vulvar area, which is the main factor in distinguishing it 
from perianal abscesses.

7.8. Hidradenitis suppurativa

It is a chronic disease with occlusion of the follicles located in the skin 
of the axillary, groin, perianal, perineal, and inframammary regions. Purulent 
discharge could be observed. This condition has characteristic skin lesions 
(sinus tracts, inflammatory nodules, comedones, and scarring). These are not 
seen in perianal abscesses.
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8. Management

The primary treatment of anorectal abscess, like any other abscess, 
is surgical drainage. Perianal and ischiorectal abscesses should be drained 
through the skin overlying the area with fluctuation. Care should be utilized 
to drain the entire abscess and unroofing so that no future abscess forms once 
the skin starts to heal. It should be kept in mind that, if not drained or when 
not properly drained the abscess could infiltrate the neighboring structures 
with a risk to transform into systemic infection. When the abscess cavity 
is large, it should be drained with an incision as close to the anal canal as 
possible. Since there is a chance for future fistula formation, placing the 
drainage incision further from the anal canal could potentially turn the fistula 
into a longer one. 

The drainage of intersphincteric and supralevator abscesses are more 
complicated. The drainage should be effective and potential iatrogenic injury 
to the sphincters should be avoided. The route for draining an intersphincteric 
abscess is internally at the dentate-line by a sphincterecmoty when no fluctuation 
is present externally. Supralevator abscesses should be drained according to 
their origins. When the origin is from the abdomen, the abscess should be 
drained transabdominally by interventional radiology or transrectally. When 
the origin is from an extending ischiorectal abscess, it should be drained 
transcutaneously. 

A horseshoe abscess should be drained via bilateral transcutaneous 
ischiorectal drainage in combination with posterior drainage (Hanley procedure). 

8.1. Surgical principles

8.1.1.	Incision

All skin incisions should be made as close to the anal verge as possible to 
minimize the length of a potential fistula while still providing adequate drainage 
of the abscess.

8.1.2.	Wound	Packing

After drainage, wound packing is not recommended. (6-8)

8.1.3.	Drains

Catheters could be put in the abscess cavity to ensue that drainage continues 
and to keep the skin incision open avoiding early closure. 
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8.1.4.	Concomitant	Fistulotomy

An anal fistula may be present in 30-70% of the anorectal abscess cases. 
However, performing fistulotomy during the drainage for the abscess is 
controversial. First of all the tract at this phase is not mature and it will turn 
into a real fistula in 30-35% of the patients. (1-3). A false route could be created 
when trying to find the fistula tract in the presence of the acute inflammation. If 
the surgeon could identify a tract than primary fistulotomy could be performed 
in addition to the drainage for the abscess. A seton could be placed in the fistula 
tract. The risk of incontinence, creation of a false route, unnecessary fistulotomy 
remain the main disadvantages of this procedure

8.2. Antibiotics

Antibiotics have been recommended for extensive cellulitis, sepsis or in 
immunocompromised patients. (9) The antibiotic should be a broad-spectrum 
antibiotic with coverage for gram negative, anaerobic and gram-positive skin 
associated bacteria. Although the guidelines do not recommend their routine use, 
several studies has shown that fistula formation decreased with their utilization 
(10-12). 

Sample regimens could be amoxicillin-clavulanate or a combination of 
ciprofloxacin and metronidazole for four-five days after drainage (13).

8.3. Wound culture

Routine wound culture is not recommended. It could be useful in 
patients receiving antibiotics, in patients who will receive antibiotics, in 
immunocompromised patients, in patients with risk of methicillin-resistant 
Staphylococcus aureus infection. For most patients who undergo drainage of an 
anorectal abscess, routine wound culture is not necessary. 

9. Recurrence

The rates of recurrence are as high as 44% after the initial drainage
within the first year (14,15). The risk factors for recurrence are the presence of 
loculations or a horseshoe-type abscess, and when a primary fistulotomy cannot 
be performed (15-17).
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1. INTRODUCTION

Acute gastrointestinal bleeding (AGB) is among the most common 
surgical reasons of emergency department admissions. Owing to 
enhancements in treatment approaches and increase in preventive

measures such as Helicobacter Pylori eradication, widespread use of 
endoscopy and progress in drug therapies; morbidity and mortality have 
remarkably reduced in the last two decades (1). Nevertheless, AGB still 
maintaining its importance in clinical practice. Prevalence of most common 
causes of upper and lower gastrointestinal bleeding are given in Table-1.(2)



188    ABDOMINOPELVIC DISEASES AND EMERGENCIES

Table1. Most Common Causes of Acute UGIB and LGIB

Cause of Bleeding Prevalence (%)
Upper GI tract
Peptic ulcer
Varices
Acute erosion
Mallory-Weiss tear
Esophagitis
Hypertensive gastropathy
Tumor
Angioectasia or Dieulafoy lesion
Raze or undetermined

53.1
11.5
10.4
3.0
4.3
2.4
5.2
2.8
7.4

Lower GI tract 
Diverticulosis
Ischemic colitis 
Hemorrhoids
Colorectal neoplasms
Angioectasia
Polypectomy
Inflammatory bowel disease
Infectious colitis
Stercoral ulceration
Colorectal varices
Radiation proctopathy
NSAIDS induced colopathy
Dieulafoy lesion

30-65
5-20
5-20
2-15
5-10
2-7
3-5
2-5
0-5
0-3
0-2
0-2
Raze

2. ACUTE UPPER GASTROINTESTINAL BLEEDING

The term acute upper gastrointestinal bleeding refers to gastrointestinal
hemorrhage that is originating proximal of the ligament of Trietz. They are 
generally classified into two; non-portal and portal (variceal). Non-portal 
etiologies constitute 80-90% of cases. Traditionally, negative patient outcomes 
include re-bleeding and mortality, commonly associated with decompensation 
of pre-existing co-morbid medical conditions precipitated by the acute 
bleeding event. (3).
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2.1. Non- Portal Upper Gastrointestinal Bleeding

2.1.1.	Peptic	Ulcer	Disease	

Among the causes of upper GI bleeding, peptic ulcer disease is the most 
frequent one representing over 40% of all cases (4). Although the decreased 
number of reported cases which commonly attributed to the more rational use of 
NSAID, better PPI therapy and effective Helicobacter pylori eradication; its 
prevalence is still estimated to be about 5-10% and incidence is 0.1–0.3% per 
year (5).

 Peptic ulcers can occur either in duodenum or in stomach which are 
called gastric ulcers. Bleeding occurs as a result of peptic ulcer is a consequence 
of erosion resulted from the acid-peptic erosion on the inner mucosal surface of 
gastrointestinal tract. Presentation of peptic ulcer bleeding usually includes the 
following symptoms: Abdominal pain, vomiting, nausea, hematemesis and 
melena. The pain associated with duodenal ulcers usually improves after meals, 
whereas the pain associated with gastric ulcers generally intensifies after meals 
(6). If the perforation of the GI tract occurs the intensity of the pain is usually 
higher, however especially in elderly patients it is quite often that the severity of 
the pain does not corresponds to the amount of bleeding. Additionally, almost 
half of the patients with bleeding do not have such warning symptoms (7).

 Diagnosis of the peptic ulcer bleeding includes the endoscopy within 24 
hours. A patient with the possibility of peptic ulcer bleeding should receive PPI 
immediately while waiting for endoscopy in order to prevent further destructive 
effect of acid peptic. Acid suppression also has an important role regarding 
prevention of rebleeding (8). The Forest Classification classifies the types of 
peptic ulcer bleedings and it is a useful tool calculating the rebleeding risk 
(Table-2)

Table2. The Forrest Classification
Forrest 
score

Endoscopic appearance Risk of 
rebleedinga

Ia
Ib
IIa
IIb
IIc
III

Ulcer with active pulsating bleeding
Ulcer with active non-pulsating bleeding
Ulcer with a visible non-bleeding vessel
Ulcer with an adherent clot 
Ulcer with hematin on ulcer base 
Ulcer with a clean base without signs of recent bleeding

%55
%43
%22
%10
%5

a Bleeding risk if endoscopic therapy is not performed.
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      Treatment after endoscopy is performed according to the type of bleeding. 
Prediction and estimation of rebleeding defines the treatment strategies and 
extension of prophylactic measures. The cases with active bleeding (Forest Ia, 
Ib) and visible vessel (IIa) are treated with endoscopy. Patients with an 
adherent clot (IIb) are commonly treated with endoscopic removal of the cloth 
and an evaluation of cloth should be done. Ulcers with a black spot (IIc) or 
clean non-bleeding ulcers have low risk of bleeding and can be treated 
pharmacologically (8). Despite the achievements in endoscopic therapy 
approximately 10% of patients require surgical treatment (9). The most 
important parameters that affect the decision of surgical treatment is presence 
of low hemoglobin and signs of hemodynamic instability in admission. Clinical 
judgement and expertise are critical in this decision (10).

2.1.2.	Mallory-Weiss	Syndrome

Mallory-Weiss syndrome is one of the most common causes of upper GI 
bleeding with an estimation to represent 5-10% of non-variceal bleeding, 
characterized as superficial longitudinal lacerations (Mallory-Weiss tears) in 
esophagus. They frequently occur at the gastroesophageal junction and in some 
cases extend distally to involve proximal stomach. Alcohol consumption with 
heavy amounts is the most common history among the patients with this 
syndrome. A large number of patients who presented with this syndrome has 
hematemesis as symptom. As in other etiologies, severe bleeding can also 
manifest with melena. Endoscopic evaluation is the gold standard in patients 
with mild to moderate bleeding. If the bleeding site is inaccessible or origin of 
bleeding could not be assessed with endoscopy, angiography is indicated. 
Although rarely necessary, surgery is indicated if other procedures fail to 
control the bleeding (11).

2.1.3.	Stress	Gastritis

In the presence of severe illness, the gastric mucosal barrier is commonly 
irritated and becomes disrupted by the inflammatory processes. Such 
inflammations sometimes resulted with the lesions which are often superficial 
and clinically silent, however in some cases they can present with significant GI 
bleeding (12). There are two clinically common conditions that give rise to such 
lesions that are prone to bleeding: Cushing ulcers, which occur as a result of the 
acute traumatic brain lesions and Curling ulcers, which form after severe burns. 
Gastric body and fundus are common sites of these lesions and less frequently 
they can occur in antrum and duodenum (13). It is often that the anti-acid therapy 
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is sufficient for the patients with stress gastritis related bleeding. When that 
fails vasopressin, octreotide, endoscopy and angiography could be applied.

2.1.4.	Esophagitis

Although it is among the most frequent causes of upper GI bleeding; 
compared to the other causes, esophagitis is a source of prognostically more 
benign bleedings. Underlying cause of the esophageal inflammation is most 
commonly gastroesophageal reflux which can lead to erosive esophagitis. 
Other possible etiologies are infections, radiation, medications and 
eosinophilic esophagitis (14). The common denominator of these etiologies are 
they all cause irritation and consequently inflammation to esophageal mucosa 
which result with mucosal ulceration in some cases. Treatment of such lesions 
include commonly proton pomp inhibitor (PPI) therapy. Bleeding occurs as a 
result of esophagitis is usually a good candidate for endoscopic treatment if 
needed.

2.1.5.	Dieulafoy	Lesion	

These lesions are large tortuous arteries that runs along the muscularis 
mucosa of the GI wall for variable distances. They can erupt at the surface as 
small mucosal lesions (15). These mucosal finding is often very small as 2 to 5 
mm and it is challenging to identify it endoscopically (16). Since the 
underlying lesion could be much larger, the bleeding from these lesions could 
be massive. Endoscopic management is applied successfully in most cases.

2.1.6.	Gastric	Antral	Vascular	Ectasia

Gastric Antral Vascular Ectasia (GAVE) refers to the antral dilation of 
submucosal capillaries which radiate to the pylorus (17). The appearance often 
resembles the stripes on a watermelon which is the reason these lesions also 
called as “Watermelon stomach”. GAVE is often seen in patients with chronic 
liver diseases, autoimmune conditions and connective tissue related diseases 
such as liver cirrhosis, hepatocellular carcinoma, hypothyroidism, systemic 
lupus erythematous and sclerosis. Severe bleeding is rare and endoscopic 
treatment is successful in the majority of patients. Antrectomy is the possible 
last resort treatment in the patients that have persistent bleeding despite 
endoscopic intervention.
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2.1.7.	Hemobilia

Hemobilia is defined as bleeding that involves the biliary tree. It is 
uncommon and concluding the diagnosis is often hard. When the diagnosis cannot 
be made, consequence could be lethal. Etiology of hemobilia involves liver 
malignancies that include biliary tree and iatrogenic or other trauma. The fact that 
patients with hemobilia usually do not present with symptoms like right upper 
quadrant pain, jaundice and overt GI bleeding makes the diagnosis perplexing 
(18). After the diagnosis is made via endoscopic representation of blood in biliary 
tree, angiographic embolization is the preferred treatment of choice.

2.1.8.	Iatrogenic	Bleeding	

Endoscopy of the gastrointestinal system hasbecome more popular 
among clinicians in different specialties in the last fifty years. This increased 
usage of endoscopic tools tied with some complications such as iatrogenic 
hemorrhage. Although the rate of complications during upper gastrointestinal 
endoscopy is controversial, a study conducted by the American Society of 
Gastrointestinal Endoscopy estimated the overall complication rate as %0.13. 
(19) Major complications are regarded as rare occurrences after 
gastroduodenoscopy and possible pathologies that may lead to bleeding 
include cardiopulmonary injuries, Mallory-Weiss tears, perforations (20).

2.1.9.	Hemosuccus	Pancreaticus

Hemosuccus pancreaticus (HP) is defined as the bleeding in the 
pancreatic duct (usually from ampulla of Vater). Source of the bleeding could 
be pancreas, pancreatic duct, or structures adjacent to the pancreas, such as the 
splenic artery and gastric artery (21). It is a very rare occurrence and resulting 
clinical unfamiliarity makes its diagnosis a challenge. HP should be considered 
in patients with chronic pancreatitis that presents with acute GI bleeding (22). 
Common clinical symptoms of HP are colic pain, melena and hematemesis. 
Symptoms are usually intermittent rather than continuous. Diagnosis of HP 
depends on the clinical suspicion and imaging modalities such as abdominal 
CT can be used. For patients with hemodynamic stability, endovascular 
treatments could be used in treatment; however surgical intervention is 
necessary if the patient is unstable.

2.1.10.	Aortoenteric	Fistula

      Aortoenteric fistula (AEF) is a rare yet a challenging clinical entity because 
of its lethality. Infections are the common underlying etiology in development 
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of primary AEF, and it is observed commonly in males with advanced age. 
Other pathophysiological factors that are thought to precipitate the formation 
of AEF are mechanical factors like weakened aorta (abdominal aortic 
aneurism, pseudoaneurysm), immunodeficiency, nutritional deficiency and 
factors related with the prior abdominal aortic graft such as immunologic 
reaction to graft material or fracture of the graft. Surgical procedures of aorta 
are responsible for the secondary AEF in most cases (23). Clinical presentation 
could range from symptoms of infection and anemia to massive GI bleeding. 
Treatment includes removal and replacement of graft material as well as 
antibiotic therapy.

2.1.11.	Malignancy

Approximately 5% of upper GI bleedings resulted from the malignancies. 
70% of these malignancies are gastric cancer (24) and 90% of these are gastric 
adenocarcinoma (25). Other than gastric adenocarcinoma; lymphomas, 
leiomyomas and gastrointestinal stromal tumors can be underlying etiology in 
such bleedings. Clinical symptoms vary greatly from subtle to extensive. It is 
common that malignancy related upper GI bleedings frequently presented with 
the symptoms of anemia (for example, paleness, fatigue, palpitations) rather 
than more overt presentations of bleeding (such as hematemesis and melena). 
Acute treatment can be achieved with endoscopy in almost all cases however, 
rebleeding occurred in all cases as well (26). There is no agreed gold-standard 
approach in treatment. When other therapies failed, (especially when 
hemodynamic stability of the patient is at steak) as in general bleeding control 
guidelines suggests, laparotomy is indicated.

2.1.12.	Cameron	Lesion

Cameron lesion is one of the rarest causes of upper GI bleeding however, its 
oversight in endoscopy result with high mortality and morbidity. It is found as 
linear gastric ulcerations near the diaphragma in patients with large hiatal hernia. 
Presence of the constant mechanical irritation of the mucosal folds at the level of 
diaphragma is thought to be the most probable culprit (27). Their presence is not 
being in correlation with the NSAID use (28). Clinical presentation correlates with 
the usual symptomatology of the anemia and hiatal hernia which are abdominal 
pain, fatigue, pallor, melena, palpitations, dyspnea on exertion (29) and 
Gastroesophageal reflux disease (GERD) like symptoms (30). Diagnosis is usually 
made with endoscopy and laboratory evaluation which include hemogram and 
anemia related tests (31). Since endoscopy often misses these lesions, it is usual
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they require multiple procedures (32). Treatment is commonly medical and 
involves prescription of PPIs or in severe cases fundoplication (33).

2.2. Portal Variceal Bleeding

Portal variceal bleedings (PVB) accounts for the 20% of upper GI 
bleedings and often presented as a consequence of cirrhotic liver disease. 
Approximately half of patients with cirrhotic liver disease have such bleeding 
during their lifetime and rebleeding frequency is high. Considering the high 
mortality rate, their diagnosis and treatment requires precision and 
meticulousness. 

 Liver receives 25% of cardiac output and in the presence of fibrotic 
changes such as in cirrhosis intrahepatic resistance increases. These 
increase in intrahepatic resistance followed by the increased pressure in the 
portosystemic anastomose points and new vessel formation occurs 
concurrently (34). An increase in pressure first observed in the 
microvascular vessels however this phase is mostly clinically silent (35). 
As portal blood venous pressure increases vasodilation occurs in the 
arteries in portosystemic anastomose areas which consequently increases 
the blood pressure in these areas even more. Eventually, these pressures 
increase leads to variceal bleeding and ascites. 

 Symptoms of variceal bleeding are hematemesis, melena and if present 
the signs of hemodynamic instability (for example, dizziness, hypotension and 
tachycardia). Given the high mortality and morbidity, it is essential to act 
proactive in patients with possible PVB. Screening endoscopies are highly 
recommended in such patients with risk factors (36). Acute treatment options 
of PVB are endoscopic ligation, balloon tamponade, transjugular intrahepatic 
portosystemic shunt and surgical therapy.

3. ACUTE LOWER GASTROINTESTINAL BLEEDING

Gastrointestinal bleedings that arise from the distal part of the ileocecal
valve are considered as lower gastrointestinal bleeding (LGIB). Hematochezia 
is the most frequent presentation of these bleedings. Among the underlying 
etiologies, diverticular bleedings are the most common and accounts for over 
20% of cases (37). Hemorrhoidal bleedings are the second most frequent cause 
and without anticoagulant use they are self-limited and benign. Other frequent 
causes of LGIB are colitis with various types, vascular malformations, and 
colorectal cancer.
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3.1. Diverticular Bleedings

Diverticula are herniations of the colon which can originate from mucosal 
and submucosal layers. This process of herniation is mainly age dependent and 
most of the cases are asymptomatic. Diverticula require clinical attention very 
rarely when these so called “pouches” became inflamed then it is called 
diverticular disease. As the diverticulum herniates, vasa recta and other 
superficial arteries are exposed from the diverticulated pouches. Bleeding 
commonly occurs due to these mechanical injury to vasa recta and other 
superficial arteries. 

In minority of diverticular disease, formation of abscesses, fistulas, 
obstruction and perforation occurs which can lead to LGIB as well. Diverticular 
bleedings present usually with hematochezia without significant abdominal 
pain however sometimes cramps with mild to moderate intensity occur (38). 
When the patient is hemodynamically stable and bleeding is not massive in 
amount, endoscopic treatment is recommended. Endoscopic treatment modalities 
include thermal coagulation, endoscopic band ligation, ligation using an 
endoscopic detachable snare and local administration of epinephrine (39).

3.2. Hemorrhoidal Bleedings

Hemorrhoid tissues are vascular accumulations in the anal canal which 
are found in healthy individuals and work as cushions that help continence 
(40). However, the term “hemorrhoid” refers to the pathologic events occurring 
in these tissues. They can be either external or internal. Internal hemorrhoids 
are the dilations of internal venous plexus of anal canal and they are found 
above the pectinate line. External hemorrhoids are also vascular cushions that 
are covered by skin and found below the pectinate line. Acute hemorrhoidal 
bleedings are usually present with anal pain. In order to exclude other causes of 
LGIB a detailed physical examination must be done. Use of anoscopy is 
referred as the most accurate option regarding the detection and evaluation of 
hemorrhoids by most authors (41). A more detailed LGI endoscopy could be 
useful when clinical suspicion exists about the origin of bleeding.

3.3. Colitis

Colitis is the inflammation process of the colon and caused by variety of 
diseases such as Crohn’s disease (CD), ulcerative colitis (UC), infections, 
radiation therapy or ischemic vascular diseases. Regarding bleeding among 
inflammatory bowel disease patients, ulcerative colitis related bleedings are
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much more common. Only 1% of CD patients experience massive hemorrhage 
whereas 15% of UC (42). Both CD and UC can present with abdominal pain, 
tenesmus and hematochezia when they are complicated with hemorrhage. 
Since these patients frequently experience symptoms of possible GI bleeding, 
their symptoms must be evaluated meticulously each presentation. 
Gastrointestinal infections are another frequent yet rather unproblematic 
causes of LGIB in the perspective of bleeding regarded aspects. They are 
usually in bacterial etiology and common microorganisms are: E. Coli, 
Salmonella, Campylobacter, Shigella and C. Difficle. Antibiotherapy is 
ordered when the confirmation of bacterial etiology is confirmed except in C. 
Difficle which most commonly occurs due to antibiotic use. Radiation therapy 
is commonly ordered to treat GI and other abdominopelvic malignancies 
(especially rectal, prostatic and gynecological cancers). Patients usually 
presents also with abdominal pain, tenesmus and hematochezia. 

3.4. Vascular malformations (Angiodysplasia)

Angiodysplasias (AD) that cause bleeding in the lower GI are found most 
commonly at the caecum and colon (43). Pathophysiology of these vascular 
malformations are yet to be understood completely. One widely accepted 
explanation is proposed by Boley et al., (44) It is suggested that development 
of these lesions is a consequence of age-related intermittent obstruction of 
intestinal submucosal veins which occur due to the contraction in the 
muscularis propria layer. Decreased blood flow leads to formation of new 
vessels which eventually followed by bleeding in some of the cases. 

 Aortic stenosis, Von Willebrand disease and chronic renal failure are 
some conditions that are linked with the formation of AD. Treatment of AD is 
dependent on the possibility of bleeding. Most of the AD remains clinically 
silent and only requires follow up. For the minority of cases that require 
treatment there are several treatment modalities like endoscopic argon plasma 
coagulation, electrocoagulation, photocoagulation, endoscopic clips, 
endoscopic ligation, endoscopic resection and transcatheter angiographic 
intervention. Although there are numerous non-operative measures, surgical 
resection of the affected part of GI tract is sometimes used in cases of severe 
bleeding or bleedings that cannot be controlled with other various modalities.
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3.5. Neoplasia

Colorectal carcinoma, especially adenocarcinoma is one of the frequent 
causes of LGIB in daily practice. Although frequent incidence, it rarely causes 
severe hemorrhage. Neoplasia related LGIB usually presents with 
hematochezia. Occult lower GI hemorrhage that lasts for a long time may 
present with symptoms of anemia and low blood volume as well (45). Other 
than colorectal carcinoma, polyps and gastrointestinal stromal tumors may 
cause LGIB in some cases. Management of neoplasia related bleedings usually 
include endoscopic intervention. In minority of cases surgery is the definitive 
treatment of choice.
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1. INTRODUCTION

In the emergency department, patients frequently present with abdominal
trauma that are either blunt or penetrating in mechanism. Abdomen is the 
third most commonly injured site in trauma patients and the second most 

common cause of death with 15-20% after head trauma. Death as a result 
of abdominal trauma has the tendency to occur within the first 6 hours after 
admission to the hospital (1).
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Patients with abdominal trauma, whether occur from direct impact, sudden 
deceleration, explosion or puncture wound, may result with significant intra-
abdominal hemorrhage without any conspicuous sign or cues of peritoneal 
irritation. Therefore, consideration of the possibility of abdominal, vascular, or 
pelvic injury is important until they can be ruled out (2). When a patient has 
significant hemorrhage due to abdominal trauma, injury may result with death 
shortly after the occurrence of event. Even after the initial phases of injury, risk 
of infection may cause significant morbidity or mortality since it can lead to 
sepsis (1).

2. PATHOPHYSIOLOGY

Injuries that result from trauma are traditionally classified either as blunt or 
penetrating injuries. In Europe, blunt abdominal trauma is much more common 
than penetrating abdominal trauma (3).

2.1. Blunt Abdominal Trauma

Direct trauma to the abdomen can occur from a physical blow, which can 
cause damage to the skin and blood vessels on the surface or the deeper tissues. 
The deepness of the affected tissues is directly proportional to the physical 
energy transferred to the tissue. On the other hand, acceleration/deceleration 
injuries occur when an individual who is in motion suddenly stops. This type 
of injury can cause complete disruption of the deep organs and may not have 
many visible superficial signs (4). The abdomen contains organs that can be 
either mobile or fixed. Injuries tend to occur at the points where mobile and 
fixed organs meet with each other. One such site is the level of ligament of Treitz 
where the parts of the small intestine meets. Blow to this location frequently 
results with not only intestinal but also mesenteric injury. 

The most common cause of blunt abdominal trauma is a motor vehicle 
collision, followed by falls, direct impacts to the abdomen and industrial 
accidents. The liver is the most frequently injured organ in cases of blunt 
abdominal trauma. The spleen, intestine and retroperitoneal organs are other 
organs that are also commonly affected (5).

2.2. Penetrating Abdominal Trauma

Penetrating wounds to the front wall of the abdomen can cause a variety 
of injuries, ranging from minor irritation to serious, life-threatening hemorrhage 
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and tissue damage (6). There are two frequent causes of this type of trauma 
in daily emergency medicine practice: stab wounds and gunshot wounds. Stab 
wounds are more common, but less deadly than gunshot wounds. Gunshot 
wounds, on the other hand, tend to be more serious due to the high energy 
transfer and missile trajectory, which can result with multiple bullet fragments 
that increase morbidity and mortality (7,8,9).

Stab wounds often affect nearby abdominal structures, with the liver being 
the most commonly injured organ (40%). The small intestine (30%), diaphragm 
(20%), and colon (15%) are also frequently affected by stab wounds. Gunshot 
wounds can cause additional damage within the abdomen based on the path 
of the bullet, the cavitation effect, and the possibility of bullet fragmentation. 
The small intestine (50%), colon (40%), liver (30%), and abdominal vascular 
structures (25%) are the most commonly injured by gunshot wounds (2).

3. CLINICAL FEATURES

Severe bleeding is the main cause of death in trauma cases, and it can 
often be prevented, especially when the injury is located in the abdomen (10). 
The primary survey is a systematic and step-by-step process used to address 
immediate threats to life in all trauma patients. This process is especially 
important for managing abdominal trauma, as the key to efficient treatment is 
determining whether there is life-threatening hemorrhage. This can be done 
through a combination effort that include; investigation of the mechanism 
of injury, physical examination, and bedside imaging. For patients who have 
experienced blunt or penetrating abdominal trauma and are have abnormal vital 
signs, immediate surgical exploration and aggressive resuscitation is necessary. 
A delay in surgical management of more than 10 minutes for patients with 
gunshot wounds and low blood pressure has been linked to a threefold increase 
in mortality (6,11).

3.1. First Assessment

It is crucial for all trauma patients to be managed according to the Advanced 
Trauma Life Support (ATLS) algorithm in order to ensure that they receive the 
appropriate care and treatment.
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Table 1. Advanced Trauma Life Support (ATLS) (2)

A Airway Evaluate the airway while keeping the neck and spine immobilized 
to prevent further injury. Provide the patient with high levels of 
oxygen and consider intubation if necessary.

B Breathing Assess breathing by listening for breath sounds. If breath 
sounds are diminished or absent, it may be a sign of a possible 
pneumothorax. Then, check for uneven movement of the chest 
wall, open wounds, or flail segments.

C Circulation Evaluate the pulses, capillary refilling time, and blood pressure. 
If there is significant external hemorrhage, control it by applying 
direct pressure. Begin fluid resuscitation. It is important to perform 
a FAST examination, especially in patients who are experiencing 
unstable vital signs, as a positive result would indicate the need 
for emergency laparotomy.

D Disability Assess the size and reactivity of the pupils and determine 
the patient’s Glasgow Coma Scale score. It is ideal to assess 
the patient’s level of disability before administering any pain 
medication, sedatives, or paralytics.

E Exposure Expose the patient completely and try to locate and document all 
wounds.

3.2. Physical Examination

During the examination of the abdomen, look for external signs of trauma 
such as abrasions, lacerations, contusions, or seatbelt marks. It is important to 
note that the absence of these signs does not rule out the possibility of serious 
internal abdominal injuries. During the initial examination, it is possible that 
abdominal tenderness, rigidity, distention, or tympany may not be present and 
may take hours or days to manifest. 

If a physical exam is relied upon an excessively high degree, particularly 
in cases of injury with a concerning mechanism, there may be a high rate of 
misdiagnosis. Research has shown that up to 45% of patients with blunt trauma 
who were initially believed to have a benign abdomen based on a physical exam 
were later discovered to have a significant intra-abdominal injury (8,12). 
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Table 2. Clinical Features of Possible Injuries (4, 8, 13, 14, 15)

Injury Type Clinical Features
Abdominal Wall 
Injuries

Abdominal muscle contusions may result from a direct blow or muscle 
contraction and cause pain with trunk flexion and rotation, as well as 
tenderness to percussion. Rectus abdominis hematomas, which can 
mimic intra-abdominal injuries, may occur from epigastric trauma or 
abdominal wall vessel injury. These hematomas may cause pain and a 
palpable mass below the umbilicus.

Solid Organ 
Injuries

Solid organ injuries may result in various symptoms due to blood loss, 
such as an increase in pulse pressure and heart and respiratory rates. 
Hypotension may not occur until there is a significant decrease in 
circulating volume, leading to decreased urinary output and possible 
confusion and anxiety. Delayed rupture of the spleen and kidney may 
occur in some injuries with mild pain and minor bleeding.

Hollow Viscous and 
Mesenteric Injuries

Blunt abdominal trauma may result in bowel and mesenteric injuries 
in 1-12% of patients, with an incidence of about 5%. These injuries 
can cause symptoms due to blood loss and peritoneal contamination 
by gastrointestinal contents. Mesenteric injuries may cause minimal 
bleeding that is not detectable on physical exam, and chemical irritation 
or bacterial contamination of the abdominal cavity may cause delayed 
symptoms. 

Retroperitoneal 
Injuries

Such injuries may include pancreas and duodenum as well as urinary 
organs. Pancreatic injuries, which occur in about 4% of patients with 
abdominal trauma, have high morbidity and mortality rates. There are 
no specific symptoms, but the mechanism of injury can be indicative of 
pancreatic trauma, which often results from rapid deceleration. At-risk 
individuals include unrestrained drivers who hit the steering wheel and 
bicyclists who fall against the handlebars. Duodenal injuries can also 
vary from no symptoms to gastric outlet obstruction symptoms such as 
abdominal pain, distention and vomiting. Fever and leukocytosis may 
indicate delayed presentation and a potential abscess or sepsis.

Diaphragmatic 
Injuries

The diaphragm may spasm as a result of a direct blow to the epigastrium, 
causing difficulty breathing as the diaphragm is unable to relax and 
allow the lungs to expand. Diaphragmatic rupture may be caused by a 
penetrating injury or blunt force and is uncommon, occurring in 0.8% 
to 5% of patients with thoracoabdominal injuries. It is almost always a 
left-sided injury and may lead to the delayed herniation or strangulation 
of abdominal contents through the tear when left undiagnosed and 
untreated.
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4. DIAGNOSIS

To diagnose abdominal trauma includes a combination of a thorough 
physical examination, an evaluation of the circumstances and mechanisms of 
the injury and appropriate diagnostic studies. While not all patients with this 
type of trauma will require further testing beyond the initial physical exam, 
certain situations may warrant additional laboratory analysis, imaging studies, 
or repeat of exams.

There are several methods that can be used to supplement the diagnosis of 
abdominal trauma when serial physical examinations are not reliable, including: 

1) diagnostic peritoneal tap/lavage,
2) bed-side ultrasound examination
3) contrast-enhanced computerized tomography (CT) of the abdomen and 

pelvis
4) diagnostic laparoscopy. (16)

Table 3. Abdominal Injuries That Need Expanded Evaluation (8)

Abdominal Injuries That Need Expanded Evaluation
Presence of abdominal pain, tenderness, distention, or external signs of trauma
Mechanism of injury with a high likelihood of causing an abdominal injury
Suspicious lower chest, back, or pelvic injury
Inability to tolerate a delayed diagnosis (e.g., patients who are elderly, on 
anticoagulants, or have liver cirrhosis/portal hypertension)
Presence of distracting injuries
Altered consciousness/sensorium (e.g., CNS injury, intoxicating substances)

4.1. Diagnostic Peritoneal Tap/Lavage (DPL)

During a DPL a tube is inserted through the patient’s abdomen and into the 
peritoneal cavity. A small amount of fluid is then introduced into the cavity and 
immediately withdrawn. The fluid is then checked for red blood cells (RBC), 
which can be a sign of abdominal injury (8,9).

DPL is a fast and highly effective method for diagnosing abdominal trauma. 
It was initially used in the evaluation of patients who had sustained blunt trauma 
and were experiencing hypotension, uncertain abdominal symptoms, changes in 
mental status, or spinal cord injury. DPL quickly gained widespread acceptance 
due to its speed and accuracy, although it is invasive and may not be suitable 
for all patients. In some instances, DPL was overly sensitive and resulted with 
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an excessive number of unnecessary laparotomies. Additionally, it was unable 
to identify specific organ injuries and was not effective at detecting injuries to 
the diaphragm (12).

Criteria for positive diagnostic peritoneal lavage are more than 10 mL free 
flowing blood immediately on aspiration or >15,000 RBC/mm3 in abdominal 
wounds or >25,000 RBC/mm3 in lower chest wounds (8).

4.2. Bedside Ultrasound Examination

Ultrasound is a diagnostic tool that has several unique characteristics which 
make it particularly appealing to trauma surgeons, including being portable, non-
invasive, fast, and easily repeatable. Another advantage is that the surgeon can serve 
as the sonographer and use the tool as an extension of the physical examination, 
receiving immediate feedback because of the real-time imaging (2,8,12). 

A fast and specific way to assess trauma patients with ultrasound is 
Focused Assessment for the Sonographic Examination of the Trauma patient 
(FAST), a term first used by Dr. Steven R. Shackford who was incorporated 
it into the American College of Surgeons’ Advanced Trauma Life Support 
Course curriculum. While some recognized that the FAST or the extended 
version eFAST test was not perfect, proponents of the test emphasized that it 
was intended to serve as a screening tool for detecting hemoperitoneum and 
hemopericardium, rather than a replacement for DPL or CT (2,12). The presence 
of free fluid in Morrison’s pouch is concerning because it may indicate the 
presence of hemoperitoneum, which may require emergency surgery (7,10,17).

Figure 1. eFAST’s ultrasound probes positions (7) 
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4.3. Contrast-Enhanced CT of the Abdomen and Pelvis

As technology improved and CT scans became faster and more detailed, 
it became a promising diagnostic tool for evaluating injured patients. In cases 
of severe abdominal trauma, a contrast enhanced CT scan can quickly identify 
bleeding lesions and provide a comprehensive overview of all bleeding sources 
and injuries, enabling a more timely and effective treatment plan to be put in 
place (10,12). For a hemodynamically stable patient, a CT-scan of the abdomen 
should be conducted to confirm or rule out an abdominal injury, regardless of the 
results of an ultrasound or clinical examination (18).

4.4. Diagnostic Laparoscopy

There has been a steady increase in the number of situations in which 
laparoscopic procedures are deemed appropriate in recent years (19). However, 
this method had some limitations in a trauma setting. These included the need 
for additional time to set up the equipment, which could lead to delays in surgery 
if necessary; difficulties in examining the intestine; and difficulties in exposing 
the retroperitoneum. Despite these challenges, laparoscopy was still useful in 
determining peritoneal penetration. Laparoscopy has been found to be reliable 
for detecting hemoperitoneum, solid organ injuries, diaphragmatic lacerations, 
and retroperitoneal hematomas. Laparoscopy has a very high specificity, but 
moderately low sensitivity for detecting gastrointestinal injuries (12,20).

5. MANAGEMENT

For patients with a known abdominal injury, it is important to ensure that 
they are up-to-date on their tetanus vaccination. Blood transfusions may be 
necessary, following the principles of permissive hypotension. This involves 
avoiding the use of large amounts of crystalloids to normalize blood pressure 
and instead using blood products to maintain a mean arterial pressure of 65. 
Excessive use of crystalloids can lead to coagulopathy, acidosis, and hypothermia, 
which can significantly increase the risk of complications and death. Patients 
with injuries to hollow organs may also benefit from antibiotic therapy (7,21). 

5.1. Laparotomy

Laparotomy is considered as the definitive treatment for significant 
intra-abdominal injuries. In addition to the indications mentioned below in 
Table 4, laparotomy should be performed immediately in cases of circulatory 
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insufficiency and significant intraperitoneal fluid accumulation, according to 
guidelines from Europe and the United States (8,10).

Table 4. Indications for Laparotomy (8)

Blunt Abdominal Trauma Penetrating Abdominal Trauma
Absolute 
Indications

• Anterior abdominal injury with 
hypotension
• Abdominal wall disruption
• Peritonitis
• Free air under diaphragm on 
chest radiograph
• Positive FAST or DPL in 
hemodynamically unstable patient
• CT-diagnosed injury requiring 
surgery

• Injury to abdomen, back, and 
flank with hypotension
• Abdominal tenderness
• GI evisceration
• High suspicion for 
transabdominal trajectory after 
gunshot wound
• CT-diagnosed injury 
requiring surgery

Relative
Indications

• Positive FAST or DPL in 
hemodynamically stable patient
• Solid visceral injury in stable 
patient
• Hemoperitoneum on CT without 
clear source

• Positive local wound 
exploration after stab wound

5.2. Non-Operative Management

Abdominal injury management has undergone a shift in paradigm in recent 
years, moving away from the previous approach of mandatory exploration and 
towards a more selective approach of non-operative management (NOM). 
For hemodynamically stable patients with abdominal stab wounds that do not 
exhibit signs of peritonitis or widespread abdominal tenderness, a laparotomy 
is not routinely recommended (22). Currently, NOM is the preferred treatment 
for hemodynamically stable abdominal trauma patients, with a success rate of 
around 80%-90% (23). NOM modalities are summarized below in Table 5.
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Patients with suspected abdominal trauma who are in critical condition 
may benefit from resuscitative endovascular balloon occlusion of the aorta 
(REBOA) to quickly control suspected internal bleeding. Researches have 
shown that REBOA may improve survival rates, especially in patients who are 
experiencing low blood pressure but have not yet gone into cardiac arrest. This 
treatment can be effective in controlling bleeding from abdominal trauma, as 
long as there are no other injuries such as aortic dissection or cardiac tamponade 
in the chest area (7,8,24).

6. CONCLUSION

Abdominal trauma is commonly encountered in emergency departments 
and concerns many different medical branches. Diagnosis of abdominal trauma 
requires a meticulous investigation which includes repeated evaluation of the 
patient, laboratory tests and imaging studies. Regarding categorization and 
classification of injuries, there are a variety of guidelines which are highly useful 
in daily medical practice. Management of the injuries are made according to the 
possibility of the morbidity and mortality. When high clinical suspicion exists 
emergent laparotomy is the definitive choice of treatment.
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Gynecological emergencies are various in female patients, and imaging 
techniques are important for early diagnosis. Rapid diagnosis reduces 
the risk of mortality and morbidity. In many emergency pathologies, 

diagnosis is difficult because the symptoms and physical examination are 
nonspecific. Ultrasonography (US) and Color Doppler US (CDUS) is the first 
choice for the evaluation of vascularity since it does not contain radiation, and 
at the bedside if necessary. Computed tomography (CT) and magnetic resonance 
imaging (MRI), which are cross-sectional imaging methods, can be used in the 
definitive and differential diagnosis of the disease. It is important to increase 
awareness of imaging findings of gynecological emergencies, especially 
depending on the experience of the radiologist performing US and CDUS. CT is 
the first cross-sectional imaging method used after the US in patients presenting 
with acute abdomen in the emergency departments. The advantages of CT 
are that the acquisition is fast, it is generally not affected by motion artifacts, 
and metallic material outside the imaging area is not a contraindication. The 
disadvantage is radiation exposure, which is important in female patients of 
reproductive age. CT can be used as the first choice cross-sectional imaging for 
the differential diagnosis of gynecological and non-gynecological emergencies. 
However, conventional CT cannot provide lesion characterization as MRI. 
Thanks to the latest technological developments, dual-energy CT (DECT) that 
provides X-rays from a double tube can characterize some different materials 
(1). Due to its ability to recognize iodine, DECT can distinguish hemorrhage 
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from increased density due to contrast enhancement. Also, it can distinguish 
hemorrhagic material in ovarian cysts with its iron content, and subtracts iodine 
in contrast imaging, allowing virtual non-contrast images to be obtained. This 
results in less radiation exposure.1Although CT can reach faster cross-sectional 
imaging, tissue discrimination resolution like MRI is not sufficient. Because 
of the signal changes in different sequences, the hemorrhage distinction can 
be made more clearly and the stage of the hemorrhage can be determined. 
In addition, diffusion weighted imaging (DWI), a sequence of MRI, is very 
important in cases where blood circulation is impaired such as adnexial torsion, 
and in the diagnosis of dense collections such as a turbo-ovarian abscess. While 
it does not contain radiation, has high tissue resolution, and can be applied in 
pregnant women, MRI is an important advantage compared to CT, while the 
long duration of the scans and its sensitivity to motion artifacts are important 
disadvantages.

Acute gynecological diseases can be divided into three categories as 
anatomical and inflammatory pathologies.

1 ACUTE GYNECOLOGICAL EMERGENCIES IN ADNEXIAL 
areas

1.1 Acute hemorrhagic adnexial lesions

Intraperitoneal hemorrhages may occur due to both ectopic pregnancy 
and rupture of ovarian cysts. Especially in patients of reproductive age, the 
first imaging modality to be performed is the US and beta-human chorionic 
gonadotrophin (βhCG) as a laboratory test. The imaging findings of hemorrhagic 
adnexial lesions include significant reduction in size of ovarian cysts present in 
previous imaging, increased ipsilateral dense fluid, or newly developed adnexial 
cystic lesion suspicious for ectopic pregnancy, and a positive pregnancy test. 
For differential diagnosis in patients diagnosed with ectopic pregnancy, it is 
sufficient to perform CT instead of MRI, which takes a long time. The presence 
of fluid with contour irregularity and high density adjacent to it on CT is 
significant in terms of a hemorrhagic cyst rupture. However, MRI scan after 
the US will be more useful for the location of the gestational sac in a suspected 
ectopic pregnancy (Table 1).  Measurement of βhCG levels is important in the 
differential diagnosis of a hemorrhagic cyst and ectopic pregnancy (2,3). 
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1.1.1	Hemorrhagic	ovarian	cyst

The increase in ovarian vascularity, especially in the luteal phase, may 
cause rupture (4). Cyst rupture is usually seen on the right side because the left 
ovary is protected by the sigmoid colon. Although cyst rupture can sometimes 
cause massive hemoperitoneum, surgical treatment is not applied unless patients 
are unstable (5). Dermoid cysts and endometriotic cysts may also cause acute 
pelvic pain by causing hemoperitoneum after rupture (Figure 1-2).

1.1.2	Ectopic	pregnancy

It occurs when the gestational sac and fetus are located outside the 
endometrial cavity. It most often occurs in the ampulla of the fallopian tube. 
Typical imaging finding of tubal ectopic pregnancy is adnexal cystic sac-like 
structure and ipsilateral normal ovary (6). On contrast-enhanced CT and MRI, 
peripheral enhanced adnexal cystic mass and hemoperitoneum may be seen if 
ruptured.

Figure 1 MRI images of a hemorrhagic cyst.



IMAGING FINDINGS OF PELVIC EMERGENCY DISEASES IN FEMALE PATIENTS     219

A 35-year-old female patient presented with the complaint of pelvic pain 
for 4 days. A cyst was seen in the left ovary (LO). A) In contrast-enhanced 
CT, there was a 42.38 HU density hemorrhagic cyst in LO (white arrow) and a 
33.49 HU density peritoneal free fluid (A-B) at Douglas pouch (open arrow). In 
T2W FS (B), there was iso-hypointense T1W FS (E) hyperintense, postcontrast 
T1W (F) non-enhancing hemorrhagic cyst with mild diffusion restriction (C-D) 
consistent with early subacute hemorrhage (white arrow).

Figure 2 US images of a hemorrhagic cyst rupture.

A 38-year-old female patient had increased abdominal pain for about 3 
days. Cysts were observed in both ovaries in the transabdominal US (LO: Left 
ovary; RO: Right ovary). There was an avascular, iso-hypoechoic clot (asterisk) 
adjacent to the walls of the cysts. A) Due to the rupture of the hemorrhagic cyst 
in the RO, there was free fluid at the Douglas distance measuring 35.13 mm 
due to hemorrhagic leveling (white arrow). B) Hyperechoic bands with a “thin, 
reticular cobweb or lace-like pattern” are seen in LO. C) In craniocaudal oblique 
plane CDUS imaging, vascularity is not observed in every cyst.

1.2 Acute disorders associated with adnexal masses

1.2.1	Adnexal	torsion

Adnexal torsion causes only the ovary or fallopian tube, or both, to rotate 
around itself, resulting in impaired blood circulation (7-9). The term adnexal 
torsion is preferred, mostly because both are torsioned together (10). It occurs 
most frequently in reproductive age (15-30 years) and postmenopausal women 
and shows a double peak (7). In premenopausal terms, the most common non-
tumoral cause is a follicle or corpus-luteum cyst, and the most common tumoral 
cause is masses larger than 5 cm, such as mature cystic teratoma (7,8,11). In 
postmenopausal women, torsion is more commonly associated with a malignant 



220    ABDOMINOPELVIC DISEASES AND EMERGENCIES

mass (12). Torsion in the right ovary (2/3) is most commonly seen due to excessive 
mobility of the ileocecal region. Therefore, it can mimic acute appendicitis. Since 
the sigmoid colon restricts the movement of the left adnexal structures, torsion 
develops here less frequently (7,8,13). Malignancies, inflammatory disease, and 
endometriosis cause adhesions and reduce ovarian movement, thus reducing the 
likelihood of torsion (8,14,15). In a premenopausal woman, the normal ovary is 
on both sides of the uterus and can measure up to 20 cm3 in volume (17). The 
ovaries and fallopian tubes receive a dual blood supply from the ovarian and 
uterine arteries.18When adnexal torsion develops, first venous and then arterial 
and lymphatic flow disappears. In partial torsion, venous and lymphatic flow is 
disrupted without affecting the arterial flow and edema occurs (7,11,19). 

Imaging findings: Ovarian volume has increased (in the premenopausal 
period >20 cm3, in the postmenopausal period>10 cm3) (17). First choice is 
CDUS. CT or MRI is recommended in the subacute or chronic phase (Figure 
3). Diagnosis of hemorrhagic infarct on CT and MRI is important for prognosis. 
Pre- and post-contrast fat-suppressed (FS) T1W sequence on MRI is important 
to demonstrate vascularity(13). A solid, complex, or cystic mass may be present 
in the adnexal localization. If there is a cystic mass, there may be a uniform 
thickening of its wall (more than 10 mm). The tuba uterina is edematous and 
thickened (more than 10 mm) (13). In most cases, if there is free dense fluid 
in the pelvis, it is necessary to pay attention to cyst rupture and hemorrhage 
(Table 2).
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Figure 3 Algorithm of adnexal torsion

Figure 4 US and MRI images of adnexal torsion.

Transabdominal US was performed to a 25-year-old female patient due 
to pelvic pain for about 2 days. [Open arrow: Right ovary (RO); White arrow: 
Left ovary (LO)]. A-B) In the US and CDUS images, while the RO is of normal 
size and echogenicity, the LO (asterisk marks and white arrow) with increased 
dimensions and increased echogenicity in the central and no vascularity is 
observed. C-F) Signal changes due to edema in the central LO are observed as 
hypointense on T1W FS axial images and hyperintense on axial, coronal and 
sagittal T2W images. G-H) In post-contrast axial and coronal T1W FS images, 
contrast enhancement is observed in RO but not in LO.
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Ultrasonography (US) and Color Doppler Ultrasonography (CDUS): 
It is the first imaging method in the premenopausal period as it does not contain 
radiation (Figure 4) (20). However, it is operator dependent. The whirlpool 
finding is pathognomonic (7,11). There is tenderness in the localization of the 
torsioned ovary in compression with the transducer. Since the ovaries are fed 
by the ovarian and uterine arteries in CDUS, the detection of arterial circulation 
does not exclude torsion. A resistive blood flow is observed. In the late period 
of torsion, no flow is detected, or reversed diastolic wave is observed. This is 
a pathognomonic sign of poor prognosis (7,11,13). The CDUS may help in 
determining the preoperative viability of the ovary. Fleischer et al. found that 
ovarian viability can be predicted if there is a central venous flow (21). 

Cross-sectional imaging (CT and MRI) common features: They 
are helpful in excluding torsion in ovaries evaluated as normal in the US or 
differential diagnosis in suspicious cases (Figure 4) (7). Thanks to coronal and 
sagittal reformat images, it allows the evaluation of the adnexal area in different 
planes and its relationship with the surrounding deep tissue if there is a mass 
(7,11,13). If hemorrhagic necrosis develops, ovarian density increases (more 
than 50 HU on non-contrast CT). As a new approach, subtracted non-contrast 
images are obtained thanks to virtual non-contrast images of DECT. In this way, 
especially young patients are exposed to less radiation. In addition, it can be 
used as an aid in the diagnosis of patients with contraindications for MRI.7such 
as tubo-ovarian abscesses. Unusual adnexal torsion, such as massive ovarian 
edema, isolated fallopian tube torsion, and paraovarian cyst torsion, has also been 
described. Uterine disorders in gynecologic emergencies may be classified into 
two categories: (aContrast administration in these examinations, the radiation 
exposure in CT and the long duration of MRI are disadvantages compared to US.

1.3 Adnexal acute infectious disorders

1.3.1	Pelvic	inflammatory	disease	(PID)

It is an infection of the upper genital organs (endometrium, fallopian 
tubes and ovaries) located in the pelvic fossa. Subgroups of PID: endometritis, 
salpingitis and tubo-ovarian abscesses. Typical symptoms are fever, pelvic pain, 
vaginal discharge and dyspareunia. It is more common in women of reproductive 
age, and complications such as infertility and ectopic pregnancy may develop 
as a result of late diagnosis. In the early stage of infection, imaging is usually 
normal. The common findings of PID subgroups on CT and MRI are streaking 
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and increased enhancement due to inflammation, especially in the mesosalpinx. 
In the late stages, uterine enlargement and thickening of the endometrium are 
seen in the US. If it progresses to salpingitis, it turns into pyosalpinx. Dilated 
tubes filled with dense contents are seen in the US (Table 3). 
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1.3.2	Tubo-ovarian	abscess	(TOA)

TOA is a serious complication of PID. TOA is seen in one-third of inpatients 
for PID, due to a lack of early diagnosis or appropriate treatment (22). At this 
stage, the treatment is more aggressive and there is a risk of sepsis and mortality 
as a result of perforation of the abscess. In the imaging, there is a single or 
multifocal collection with dense content, septa in it, thick-walled, and streaking 
in the adjacent mesosalpinx. In the US, blood flow is increased in the adjacent 
mesosalpinx and the fatty tissue has a dirty appearance. Contrast-enhanced 
CT (CECT) and MRI show heterogeneous enhancement of the TOA wall and 
adjacent tissues. In addition, in the MRI, there is heterogeneous hypointensity 
in T1Wimage, hyperintensity in T2W image, and hyperintensity due to diffusion 
restriction in DWI sequence (22). Signal increases are more prominent in fat-
suppressed (FS) T2W image as a result of streaking secondary to inflammation 
in the mesosalpinx. In addition, in fat-suppressed contrast-enhanced T1W 
images, increased contrast enhancement is observed in the mesosalpinx, and 
adjacent organs. As a result of similar findings in the tuba, wall thickening and 
dilated folded structures filled with dense content are observed on T2W images 
and are called pyosalpinx (23,24). 

2 ACUTE GYNECOLOGICAL EMERGENCIES OF UTERUS

2.1 Acute leiomyoma (fibroid) complications

Uterine leiomyoma is 20-40% over 30 years of age, and the two most 
important emergency pathologies in complicated patients are “Red Degeneration” 
and “Torsion of a Subserosal Leiomyoma”. Red degeneration develops in the 
periphery of the intramural leiomyoma due to hemorrhagic infarction secondary 
to venous thrombosis (25). It is seen as a rapid increase in size on US and a 
decrease or absence of blood flow on CDUS. Decreased enhancement due to 
degeneration and hypodense heterogeneous cystic areas are seen on CT. In the 
T1W image, diffuse or heterogeneous high-intensity within the leiomyoma, 
and in the T2W image hypointense rim can be observed on MRI. Diffuse or 
heterogeneous high-intensity can be seen in the center of the leiomyoma in the 
T1W image, and a hypointense rim in the periphery of the leiomyoma in the 
T2W image(Figure 5) (Table 4).
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Figure 5 MRI images of hemorrhagic degeneration of intramural leiomyoma.
MRI was performed to a 42-year-old female patient with the complaint of 

irregular menstrual bleeding. Both ovaries appeared normal [Right ovary (RO); 
Left ovary (LO)]. A-D) Triplanar T2W images showed intramural leiomyoma 

of the uterine corpus (white arrow) with a hyperintense heterogeneous 
central region and a hypointense ring at the periphery. T1W images showed 
hyperintense areas central and peripheral to the leiomyoma (white arrow), 

consistent with hemorrhagic degeneration. E-F) Contrast enhancement wasn’t 
seen in leiomyoma (white arrow) in post-contrast images. G-H) DWI and 
ADC images showed diffusion restriction consistent with acute-subacute 

hemorrhage (white arrow).

Subserosal leiomyoma torsion, similar to adnexal torsion, occurs as a 
result of the leiomyoma rotating around itself and impairing its circulation (26). 
While the ovaries are normal on imaging, an unenhanced mass is observed on 
CT and MRI, and an avascular mass is observed on CDUS.

2.2 Acute uterine bleeding

The common cause of uterine bleeding in the late postpartum period is 
retained products of conception (RPOC) (27). In addition, although rare, uterine 
arteriovenous malformation (AVM) may cause bleeding in the late postpartum 
period (27). Both CT and MRI are important in the diagnosis of postpartum 
hemorrhage.

RPOC: It is defined as the remaining placental tissue in the uterus after 
delivery or abortion (28). RPOC is seen as a mass with vascularity in CDUS 
extending into the myometrium in the endometrial cavity. On the contrast-
enhanced dynamic MR imaging, T1W and T2W images show an endometrial 
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mass with heterogeneous intensity and variable postcontrast enhancement. The 
signal intensity of RPOC may vary depending on the stage of bleeding and the 
presence of necrosis (27).

Uterine AVM: Hypervascular lesions that do not regress despite a negative 
pregnancy test in the postpartum period may be AVMs (29). On CT and MRI 
with dynamic contrast, it can be seen as a tortuous and tubular vascular tangle 
in the endometrium and myometrium in arterial and venous phases (27). Digital 
Subtraction Angiography is effective both in defining the anatomy and in the 
treatment with embolization.



228    ABDOMINOPELVIC DISEASES AND EMERGENCIES
Ta

bl
e 

4 
Im

ag
in

g 
Fi

nd
in

gs
 o

f U
te

ri
ne

 E
m

er
ge

nc
ie

s
 

U
S 

- C
D

U
S

C
T

M
R

I
R

ed
 d

eg
en

er
at

io
n 

of
 m

yo
m

a
In

di
ca

te
d

If
 p

at
ie

nt
 h

as
 a

cu
te

 p
ai

n
M

ay
 b

e 
us

ed
 to

 d
iff

er
en

tia
te

 th
e 

di
ag

no
si

s
C

ys
tic

-n
ec

ro
tic

 c
ha

ng
e 

ar
ea

s i
n 

th
e 

ce
nt

ra
l o

f t
he

 le
io

m
yo

m
a

H
yp

od
en

se
 h

et
er

og
en

eo
us

 
ap

pe
ar

an
ce

 o
f c

ys
tic

-n
ec

ro
tic

 
ch

an
ge

 a
re

as
 in

 th
e 

ce
nt

er
 o

f 
th

e 
le

io
m

yo
m

a

H
yp

er
in

te
ns

e 
he

te
ro

ge
ne

ou
s a

pp
ea

ra
nc

e 
in

 
T2

W
 im

ag
es

 o
f c

ys
tic

-n
ec

ro
tic

 c
ha

ng
e 

ar
ea

s 
in

 th
e 

ce
nt

er
 o

f t
he

 le
io

m
yo

m
a

It 
is

 se
en

 a
s a

 ra
pi

d 
in

cr
ea

se
 in

 
si

ze
 in

 th
e 

U
S 

an
d 

de
cr

ea
se

s o
r 

ab
se

nc
e 

of
 v

as
cu

la
rit

y 
in

 C
D

U
S.

T2
W

 h
yp

oi
nt

en
se

 p
er

ip
he

ra
lly

 a
nd

 T
1W

 
hy

pe
rin

te
ns

e 
ce

nt
ra

lly
To

rs
io

n 
of

 a
 

su
bs

er
os

al
 

le
io

m
yo

m
a

D
ec

re
as

ed
 v

as
cu

la
rit

y
Th

e 
ov

ar
ie

s a
re

 n
or

m
al

 o
n 

im
ag

in
g,

 b
ut

 a
 m

as
s t

ha
t i

s c
on

ne
ct

ed
 to

 th
e 

ut
er

us
 

an
d 

ha
s n

o 
en

ha
nc

em
en

t o
n 

C
T 

an
d 

M
R

I.

A
cu

te
 u

te
ri

ne
 

bl
ee

di
ng

 (R
PO

C
 

an
d 

U
te

ri
ne

 A
V

M
)

En
do

m
et

ria
l m

as
s w

ith
 

va
sc

ul
ar

ity
 (R

PO
C

 o
r A

V
M

)
En

do
m

et
ria

l m
as

s w
ith

 
co

nt
ra

st
 e

nh
an

ce
m

en
t 

(R
PO

C
)

En
do

m
et

ria
l m

as
s w

ith
 h

et
er

og
en

eo
us

 si
gn

al
 

in
te

ns
ity

, o
n 

T1
W

I a
nd

T2
W

I  
Va

ria
bl

e 
en

ha
nc

em
en

t o
n 

po
st

co
nt

ra
st

 
im

ag
es

 (R
PO

C
)

A
 v

as
cu

la
r l

es
io

n 
w

ith
 m

yo
m

et
ria

l i
nv

ol
ve

m
en

t (
AV

M
)

Fl
ow

 v
oi

d 
w

ith
in

 th
e 

m
as

s(
AV

M
)

AV
M

 =
 a

rte
rio

ve
no

us
 m

al
fo

rm
at

io
n,

 C
E 

= 
co

nt
ra

st
-e

nh
an

ce
d,

 R
PO

C
 =

 re
ta

in
ed

 p
ro

du
ct

s o
f c

on
ce

pt
io

n,
 T

1W
 =

 T
1-

w
ei

gh
te

d 
im

ag
e,

 
T2

W
 =

 T
2-

w
ei

gh
te

d 
im

ag
e.



IMAGING FINDINGS OF PELVIC EMERGENCY DISEASES IN FEMALE PATIENTS     229

References 

1.  Marin D, Boll DT, Mileto A, Nelson RC. State of the art: dual-energy 
CT of the abdomen. Radiology. 2014 May;271(2):327-42.

2.  Kaakaji Y, Nghiem HV, Nodell C, Winter TC. Sonography of obstetric 
and gynecologic emergencies: Part I, Obstetric emergencies. AJR Am J 
Roentgenol. 2000 Mar;174(3):641-9. 

3.  Kaakaji Y, Nghiem HV, Nodell C, Winter TC. Sonography of obstetric 
and gynecologic emergencies: Part II, Gynecologic emergencies. AJR Am J 
Roentgenol. 2000 Mar;174(3):651-6. 

4.  Bennett GL, Slywotzky CM, Giovanniello G. Gynecologic causes 
of acute pelvic pain: spectrum of CT findings. Radiographics. 2002 Jul-
Aug;22(4):785-801.

5.  Kim JH, Lee SM, Lee JH, et al. Successful Conservative Management 
of Ruptured Ovarian Cysts with Hemoperitoneum in Healthy Women. PLoS 
One. 2014;9(3):e91171. 

6.  Kao LY, Scheinfeld MH, Chernyak V, Rozenblit AM, Oh S, Dym RJ. 
Beyond ultrasound: CT and MRI of ectopic pregnancy. AJR Am J Roentgenol. 
2014 Apr;202(4):904-11. 

7.  Iraha Y, Okada M, Iraha R, et al. CT and MR imaging of gynecologic 
emergencies. Radiographics. 2017;37(5):1569-1586. 

8.  Chang HC, Bhatt S, Dogra VS. Pearls and pitfalls in diagnosis of 
ovarian torsion. Radiographics. 2008;28(5):1355–68. 

9.  Taufiq Dawood M, Naik M, Bharwani N, Sudderuddin SA, Rockall AG, 
Stewart VR. Adnexal torsion: Review of radiologic appearances. Radiographics. 
2021;41(2):609-624. 

10.  Warner MA, Fleischer AC, Edell SL, et al. Uterine adnexal torsion: 
sonographic findings. Radiology. 1985;154(3):773-775.

11.  Duigenan S, Oliva E, Lee SI. Ovarian torsion: Diagnostic features on 
CT and MRI with pathologic correlation. Am J Roentgenol. 2012;198(2):122-
131. 

12.  Cohen A, Solomon N, Almog B, et al. Adnexal torsion in postmenopausal 
women: clinical presentation and risk of ovarian malignancy. J Minim Invasive 
Gynecol. 2017;24(1):94-97.

13.  Rha SE, Byun JY, Jung SE, et al. CT and MR imaging features of 
adnexal torsion. Radiographics. 2002;22(2):283-294. 

14.  Huang C, Hong M-K, Ding D-C. A review of ovary torsion. Tzu-chi 
Med J. 2017;29(3):143.



230    ABDOMINOPELVIC DISEASES AND EMERGENCIES

15.  Sommerville M, Grimes DA, Koonings PP, Campbell K. Ovarian 
neoplasms and the risk of adnexal torsion. Am J Obstet Gynecol. 1991;164(2):577-
578.

16.  Haskins T, Shull BL. Adnexal torsion: A mind-twisting diagnosis. 
South Med J. 1986;79(5):576-577. doi:10.1097/00007611-198605000-00013

17.  Pavlik EJ, DePriest PD, Gallion HH, et al. Ovarian volume related to 
age. Gynecol Oncol. 2000;77(3):410-412.

18.  Adeyemi-Fowode O, McCracken KA, Todd NJ. Adnexal torsion. J 
PediatrAdolesc Gynecol. 2018;31(4):333-338.

19.  Ssi-Yan-Kai G, Rivain AL, Trichot C, et al. What every radiologist 
should know about adnexal torsion. EmergRadiol. 2018;25(1):51-59. 

20.  Lourenco AP, Swenson D, Tubbs RJ, Lazarus E. Ovarian and tubal 
torsion: imaging findings on US, CT, and MRI. EmergRadiol. 2014;21(2):179-
187.

21.  Fleischer AC, Stein SM, Cullinan JA, Warner MA. Color Doppler 
sonography of adnexal torsion. J ultrasound Med. 1995;14(7):523-528.

22.  Kim SH, Kim SH, Yang DM, Kim KA. Unusual causes of tubo-
ovarian abscess: CT and MR imaging findings. Radiographics. 2004 Nov-
Dec;24(6):1575-89.

23.  Sam JW, Jacobs JE, Birnbaum BA. Spectrum of CT findings in 
acute pyogenic pelvic inflammatory disease. Radiographics. 2002 Nov-
Dec;22(6):1327-34. 

24.  Koh DM, Collins DJ. Diffusion-weighted MRI in the body: applications 
and challenges in oncology. AJR Am J Roentgenol. 2007 Jun;188(6):1622-35. 

25.  Ueda H, Togashi K, Konishi I, Kataoka ML, Koyama T, Fujiwara T, 
Kobayashi H, Fujii S, Konishi J. Unusual appearances of uterine leiomyomas: 
MR imaging findings and their histopathologic backgrounds. Radiographics. 
1999 Oct;19 Spec No:S131-45. 

26.  Roy C, Bierry G, El Ghali S, Buy X, Rossini A. Acute torsion of 
uterine leiomyoma: CT features. Abdom Imaging. 2005;30(1):120-123. 

27.  Iraha Y, Okada M, Iraha R, et al. CT and MR imaging of gynecologic 
emergencies. Radiographics. 2017;37(5):1569-1586. 

28.  Sellmyer MA, Desser TS, Maturen KE, Jeffrey RB, Kamaya A. 
Physiologic, histologic, and imaging features of retained products of conception. 
Radiographics. 2013;33(3):781-796. 



IMAGING FINDINGS OF PELVIC EMERGENCY DISEASES IN FEMALE PATIENTS     231

29.  Huang MW, Muradali D, Thurston WA, Burns PN, Wilson SR. Uterine 
arteriovenous malformations: Gray-scale and Doppler US features with MR 
imaging correlation. Radiology. 1998;206(1):115-123.





233

C H A P T E R  X I X

ORCHESTRATING THE DIAGNOSIS & 
TREATMENT OF RECTAL CANCERS VIA 

MRI

Mujdat Yazıcı

(MD.), Institution: Hopa State Hospital,  
Department of Radiology, Artvin, Turkey
E-mail: radiologymujdat@hotmail.com

ORCID: 0000 – 0003 – 2922 – 8976

1. Introduction

Colorectal cancer is one of the most common malignant diseases in the 
United States and Europe. It ranks third after lung and breast cancer 
in terms of incidence. According to the data of the Ministry of Health, 

colorectal cancer is the fourth most common cancer in Turkey and the second 
most common cancer in women (1). Rectal cancer accounts for nearly half 
of colorectal cancers in both genders. When we analyze the causes of death 
from cancer, it ranks second in most countries. Genetic, experimental and 
epidemiological studies show that colorectal cancers occur as a result of a 
combination of hereditary and environmental factors. With the widespread use 
of screening programs, it is possible to detect rectal cancers at an early stage and 
to reduce mortality and morbidity (2).

While rectal cancer was mostly surgically staged in the past, pre-
operative imaging is increasingly used to assess local spread, choose the type 
of operation to be performed, and decide on pre-operative chemo-radiotherapy. 
Total mesorectal excision (TME) surgery and preoperative neoadjuvant chemo-
radiotherapy, which are two important advances in treatment options, have 
begun to provide substantial effects in reducing the frequency of local recurrence 
and prolonging the survival of patients (3). These advances in treatment have 
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increased the importance of preoperative staging, which provides information 
on tumor localization, size, configuration, and local infiltration depth (3, 4).

Ultrasonography (USG), endorectal ultrasonography (ERUS), computerized 
tomography (CT), virtual colonoscopy, phased array endorectal MRI, high 
resolution pelvic MRI (HRMR), and recently positron emission tomography 
(PET) and PET-CT, which can be used especially in cases with recurrence With 
hybrid imaging methods such as intraluminal evaluation, not only can intralumen 
evaluation be performed, but also very valuable information can be obtained in 
terms of spread to neighboring tissues and systemic spread (5, 6).

2. Imaging Techniques for Rectal Cancers

Barium radiographs and colonoscopy are important in diagnosis, but have 
a limited role in pre-operative staging. Today, the three basic imaging methods 
used in staging of rectal cancer are computerized tomography (CT), endorectal 
ultrasonography (ERUS), and magnetic resonance imaging (MRI). The main 
limitation of CT is that it cannot distinguish the rectal wall layers due to its low 
spatial and contrast resolution and shows them as a single layer, therefore it is 
not successful in superficial staging (6).

Although ERUS is a very accurate and reliable method for staging 
superficial rectal cancer, it is not suitable for the evaluation of meso-rectal 
excision plan. Staging of rectal cancer with high resolution MRI has become 
an increasingly accepted practice (7). The advantages of this method over 
endoluminal techniques (ERUS, MR imaging with an endorectal coil) are that 
it can be applied in all tumor types that cause obstruction, large volume or high 
localization, can show the entire meso-rectum, meso-rectal fascia (MRF), and 
reveal the relationship of the tumor with neighboring organs. The prognosis in 
rectal cancer is closely related to the extension of the tumor into the mesorectum 
and the complete clearance of the surgical resection margin from the tumor (8).

2.1. Computerized Tomography (CT)

The depth of the lesion, its relationship with neighboring organs in the 
pelvis, and the search for systemic metastases are essential. Colorectal cancers 
can be seen on CT as a polypoid mass growing into the lumen or as an irregular 
wall thickening. If the cancer is only within the rectal wall, the outer surface 
borders are regular, the peri-rectal fatty area is homogeneous, and the surrounding 
structures and the plan can be distinguished. 
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In malignant lesions, although the appearance varies according to the stage 
of the tumor, it is irregular in the outer surface borders, heterogeneity in the 
surrounding fatty tissues, and effacement in the fatty planes. Because the contrast 
resolution of CT is low, the layers of the rectal wall cannot be distinguished and 
microscopic tumor spread in the surrounding fat planes cannot be demonstrated. 
Therefore, CT is insufficient to determine the depth of the cancer within the wall 
(T staging), especially in early stage tumors (9). 

The inner structure of the lymph node and smaller metastases in the lymph 
node may not be visualized on CT. Accuracy rates for T staging in rectal cancer 
with CT range from 46 – 95%, and accuracy rates for N staging range from 52 
– 79%. With the increasing number of cross-sections and high resolution, three-
dimensional reformat images in CT technology, the accuracy rates in T staging with 
CT have reached 90%, and accuracy rates in N staging have reached 80% (9, 10).

Figure	1:	 (left) The CT scan did not identify the colonic tumor, although the 
request indicated a tumor in the descending colon detected at colonoscopy. 
(right) The MRI scan showed 

(left) The CT scan did not identify the colonic tumor, although the request 
indicated a tumor in the dscending colon detected at colonoscopy. (right) The 
MRI scan showed. 

(left) The CT scan did not identify the colonic tumor, although the request 
indicated a tumor in the descending colon detected at colonoscopy. (right) 
The MRI scan showed a semicircumscript tumor at the mesenteric side of the 
descending colon (cT3a, N1,V0), confirmed at the histopathological specimen.
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2.2. Endorectal Ultrasonography (ERUS)

The device consists of an ultrasonic transducer that is placed on a 25 cm 
long rigid probe, can rotate 360   degrees and can make 4 – 6 spins per second. 
The most important advantage of ERUS is the success of showing the rectal wall 
layers and thus the depth of invasion of the cancer in the rectal wall. The accuracy 
rate of T staging of ERUS is between 69 – 91%. Determining lymph node 
involvement with ERUS is more difficult than determining wall involvement. 
The accuracy rate in N staging is between 54 – 88%. As a diagnostic method, 
high accuracy in staging, low cost, and not exposing patients to radiation are 
advantages, thus it also has some disadvantages such as being dependent on 
the operator, requiring experience and relatively inadequate in T2 tumors (11). 
The majority of staging errors in ERUS are the evaluation of T2 tumors as T3 
due to surrounding inflammation. However, necrosis, bleeding, exposure to 
radiotherapy, post-biopsy changes, fibrosis, stool artifacts can be counted among 
other causes of high staging. ERUS is an appropriate and reliable diagnostic 
method, especially when it is desired to differentiate between T1 and T2 cancers 
and in early stage cases where local excision is planned (9 – 11).

2.3. Pelvic Magnetic Resonance Imaging

Although cancer spread around the rectum is evaluated better than 
computerized tomography (CT), due to the sharp contrast between cancer tissue 
and adipose tissue in conventional MRI, conventional MRI does not have a 
significant superiority over CT in local staging. With the introduction of phased 
array coils in recent years, the staging success of MRI has increased. Phase array 
MRI has become a useful, non-invasive method for staging both superficial and 
locally advanced rectal tumors (12). 

Its advantages are higher spatial resolution as well as the ability to obtain 
a wider imaging area, to display the rectal wall layers and to reveal the meso-
rectal anatomy in detail. In addition, the location of the tumor and the presence 
of stenosis are not effective on the method. In the T2W-weighted sequence, 
three layers can be distinguished in the rectal wall: the innermost hyperintensity 
indicates the mucosa and submucosa, the outermost hypointensity indicates the 
muscularis propria, and the outermost hyperintensity indicates the perirectal 
adipose tissue. In contrast-enhanced dynamic T1W images, the mucosa and 
muscularis mucosa can be distinguished from the muscularis propria stained in 
the late stage by contrast in the early stage. In previous literature the importance 
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of MRI imaging in determining the perioperative margin of peripheral resection 
in rectal cancer surgery has been emphasized with 100% accuracy in staging of 
rectal tumors (9, 13).

Although different techniques have been proposed in rectal high-resolution 
MR imaging, there is still no accepted consensus for the optimal technique. 
A good rectal cleaning is necessary as residual faeces can cause errors in the 
evaluation. Rectal lumen distension is still a controversial method. Distension 
can be created for the evaluation of rectal wall layers, but it has been reported that 
optimal results can be obtained without luminal distension. Luminal distension 
can be performed with air or positive/negative contrast material. With air and 
negative contrast medium, the lumen is hypointense on T2W sequences, and 
hyperintense on T1W sequences with positive contrast medium. Thus, tumors 
with different signal characteristics can be distinguished (14).

There are two different approaches in the shooting protocol, such as imaging 
with only T2W sequences or imaging with both T1W and T2W sequences. 
T2W images are obtained with breath-holding turbo spin echo sequences. High 
resolution is obtained with the developing high resolution matrix, thin sections 
(< 3 – 4 mm) and small field of view (FOV). Fat-suppressed T2W imaging can 
also be used to detect tumor extension into perirectal fatty tissue. T1W images 
with contrast can also be obtained. T1A turbo spin echo sequences with dynamic 
contrast have been used with endo-rectal MRI (ERMRI). It is also possible to 
obtain high-resolution MRI have obtained contrast-enhanced T1W images using 
conventional spin echo sequences. Intravenous contrast material is essential when 
taking T1W images, because rectal wall layers cannot be visualized in detail in 
non-contrast examinations. In contrast-enhanced T1W images, the mucosa and 
submucosa show early and intense contrast enhancement, while the muscularis 
propria is not enhanced and the perirectal fatty tissue is hyperintense. It has 
been shown that contrast-enhanced T1-weighted sequences are not necessary 
for local staging of rectal cancer (15).
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Figure	2:	A, B: Sagittal and coronal T2W MR pelvis images through the pelvic 
floor in a 52-year-old male with rectal cancer. Arrows indicate top of puborec-
talis/pubococcygeus muscles denoting the anorectal junction or “ring”. MR, 
magenetic resonance.

It is reported that the anal canal can also be evaluated during imaging of 
the rectum. Although its spatial resolution is low compared to ERMRI, it has 
been reported that the levator ani muscle, internal and external sphincters can be 
visualized with HRRM (9).

Adipose tissue has high signal and muscular layer has low signal On 
T2W images, while tumor tissue has moderate signal intensity compared to 
these structures. In addition, its intensity is higher than that of the mucosa and 
submucosa. The meso-rectal fascia is a thin, hypointense band surrounding 
perirectal fatty tissue with a hyperintense appearance (9).

HRRM cannot always distinguish between T1 and T2 tumors, as it is 
insufficient to distinguish between the mucosal and submucosal layers. In T1 
and T2 tumors, the border between the submucosa and the surrounding circular 
muscle layer cannot be distinguished due to tumoral involvement, but the border 
between the muscularis propria and the surrounding perirectal adipose tissue is 
intact. In other words, if the border between muscularis propria and perirectal 
adipose tissue is clearly observed, the tumor is limited to stage T1 or T2. If this 
border is not clearly observed and nodular extensions of the tumor are present 
in this area, the tumor is compatible with stage T3. The definitive criterion 
for distinguishing between T2 and T3 is perirectal fatty tissue involvement. 
However, the main problem here is the desmoplastic reaction observed around 
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the tumor. High staging is therefore an obvious problem. In T4 tumors, muscular 
structures of the pelvic wall and tumor signal changes are observed in adjacent 
intrapelvic organs (9, 13 – 15).

 

Figure 3: Sagittal T2W MR of the pelvis in a 33-year-old female with rectal 
cancer. Blue arrow indicates the thin black line, the anterior peritoneal 
reflection, inserting onto the rectum at the cul-de-sac. MR, magnetic resonance.

2.4. Imaging with Diffusion MR

The random thermal motion of molecules, also known as ‘brownian 
motion’, is called diffusion. Water molecules move randomly at a distance of 
tenths or hundredths of a millimeter per second. This movement is a microscopic 
movement and occurs depending on the temperature of the tissue and from the 
region of high concentration to the region of low concentration (16).

In DWI, strong magnetic field gradients are activated in certain directions 
(x, y, z axes) and ‘water diffusion’ becomes the dominant contrast mechanism and 
is directly visualized. This mechanism is based on magnetic resonance imaging 
of the signal loss, which occurs as a result of the interaction of the scattered 
movements of protons in water molecules in a spatially altered strong magnetic 
field. Diffusion-weighted MRI technique is sensitive to diffusion and perfusion 
at the cellular level. Fluid movement at the cellular level can be isotropic or 
anisotropic. Isotropic motion is equal, randomized motion in all directions. 
Anisotropic diffusion is the cellular diffusion that occurs at different rates in 
different directions. Differences in the amount of water inside and outside the 
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cell reveal the diversity of diffusion properties in tissues. These variations help 
explain pathological conditions in tissues (17).

The basic physical principle of diffusion-weighted imaging is that magnetic 
fields changing by random diffusion of molecules cause dephase and signal loss 
in oscillation phases. This effect is too small to be noticed on standard images. 
To accentuate this effect of diffusion, strong gradients are used that sensitize an 
appropriate sequence to diffusion. The intravoxel dephase created by diffusion 
and the signal loss caused by it are formulated as follows (9, 18):

S/S0:exp(-bD)
S/S0: It is the ratio of the signal obtained with and without diffusion 

gradient.
D : The value unit is the diffusion coefficient in square millimeters or 

square centimeters per second. This value depends on the physical properties 
of the molecules. For example, water molecules and similar small molecules 
have a large D value due to their fast movement, while larger molecules such as 
protein have a small D value due to their slow movement. Since other factors 
such as perfusion, mass movement, and water transport other than diffusion in 
the biological environment will cause signal loss, the term ‘apparent diffusion 
coefficiant’, that is, apparent diffusion coefficient, is used instead of the D value 
(18).

b: It is the parameter that determines the diffusion weight of the signal. 
It is expressed in seconds per square millimeter or square centimetre. B values   
between a few hundred and a thousand sec/mm² are used for diffusion-weighted 
imaging. High b values   reduce the signal-to-noise ratio, but increase the diffusion 
weight of the image (18).

The b value is affected by several factors formulated below (9, 18):

b = γ2δ2G2 (Δ-δ/3)
γ 2: gyromagnetic ratio
G: amplitude of applied gradient
δ: duration of applied gradient
Δ: time between gradients

Since the molecules are very small, gradients used to create a visible signal 
record due to diffusion must be very strong or used for a long time. Molecular 
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movement is affected by physiological movements and this influence is much 
greater than diffusion. Therefore, diffusion images obtained with conventional 
magnetic resonance sequences contain too much motion artifact and cannot 
be evaluated. These artifacts have been reduced by fast magnetic resonance 
sequences that have been used recently. The most important of these sequences is 
the single shot echo-planar imaging (EPI) sequence. Spin echo EPI (SE EPI) or 
gradient echo EPI (GRE EPI) sequences are used in diffusion-weighted imaging. 
Gradient echo EPI allows shorter TE values   compared to SE EPI sequence, thus 
less T2 effect and higher b values   can be obtained. EPI SE T2-weighted sequence 
adds two extra gradients of equal magnitude but opposite direction. While the 
first gradient causes the phase distribution (dephase) in the protons, the second 
gradient in the opposite direction provides the phase focusing (rephase) in the 
stationary protons (9, 19).

Since some of the mobile protons have left the section and are not exposed 
to the second gradient, the phase focusing is partial and the initial T2 signal 
decreases proportionally to the diffusion coefficient. Protons with fast diffusion 
on diffusion-weighted images have a low signal due to loss of T2 signal, whereas 
protons with slow diffusion or at rest have a high signal because there is not 
much change in T2 signal (19, 20).

2.4.1.	Techniques	Used	in	Diffusion-Weighted	Imaging

First of all, EPI SE T2-weighted images without diffusion gradient (b=0) 
are obtained in diffusion-weighted images. Then this sequence is repeated 3 
times by adding the diffusion gradient (b= 400–1000 s/mm2) in the x, y and z 
directions. The images obtained in the x, y and z directions reveal the differences 
in the diffusion rate depending on the tissue array, which are called anisotropic 
images. The direction, magnitude and T2 signal of the diffusion that creates the 
contrast in these images. The projection of the diffusion vector is calculated 
by taking the cube root of the product of the signal intensities measured in the 
x, y and z directions for each voxel. Thus, trace (isotropic) diffusion-weighted 
images are obtained. In these images, the direction-dependent signal change is 
eliminated. The magnitude of the diffusion and the T2 signal create contrast. As 
the b value increases, the diffusion weight increases and the dependence on T2 
decreases. In practice, a b value over 400 s/mm2 provides sufficient diffusion 
weight (21). 
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Figure 4: Calculation of gross tumor volume (GTV) of well-defined rectal 
tumors. After manual tracing of lesion outer edge on each image (red line), 
GTV was automatically calculated as sum of cross-sectional volumes. A and 
B, Oblique axial T2-weighted MR (A) and DW (B) images show well-defined 
rectal tumor in 51-year-old woman with pathologically proven T1N0 disease 
but no lymphovascular invasion (LVI). GTV was 8.35 cm3 in A and 7.98 cm3 
in B. C and D, Oblique axial T2-weighted MR (C) and DW (D) images show 
well-defined rectal tumor in 60-year-old woman with pathologically proven 
T2N1 disease but no LVI. GTV was 15.59 cm3 in C and 14.97 cm3 in D. E and 
F, Oblique axial T2-weighted (E) and DW (F) image show well-defined rectal 
tumor in 63-year-old man with pathologically proven T4aN2 disease and LVI. 
GTV was 42.45 cm3 in E and 39.40 cm3 in F.
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T-stage regression with pre-operative chemo-radiotherapy in locally 
advanced rectal cancer is an important prognostic factor that determines local 
recurrence and five-year survival. Although it is the optimal imaging method 
for staging cancer, it is sometimes insufficient to distinguish between fibrosis 
and tumor tissue in the evaluation of response to treatment after neoadjuvant 
therapy. The main goals of the developments in surgical technique, multiple use 
protocols of chemotherapy and radiotherapy are to prevent local recurrence of 
primary cancer, increase survival and preserve quality of life. Correct staging is 
essential before the operation in order to plan the correct treatment (22).

The gradient intensity applied in the diffusion measurement is expressed 
with the “b” value. It is a parameter whose unit is mm²/second, which reflects 
the strength and duration of the gradient. As the gradient intensity increases, 
the phase distribution of the mobile protons and thus the signal loss increases. 
Therefore, the diffusion weights of the selected studies with a high “b” value 
are high. In clinical practice, it is generally recommended to use two “b” values, 
low (b = 0 s/mm²) and maximum (b = 1000 s/mm²). Diffusion image with a 
value of “b = 0” provides only T2-weighted information, while “b=1000” 
creates pure diffusion-weighted images in x, y, z axes (18, 23, 24).

In a study conducted by Sun et al. in 37 patients with locally advanced rectal 
cancer without distant metastases, ADC values   (b=1000 s/mm²) were measured 
before treatment and at 1, 2 weeks after treatment and before surgery. While the 
percentage of ADC increase obtained 1 week after the start of treatment was 
24.3% in the group with T-stage regression, it was 3.7% in the group without 
T-stage regression (25). It was found significantly higher in patients with T-stage 
regression than in patients without T-stage regression (p<0.001). In this study, 
pre-treatment ADC values   were found to be lower in the group that responded 
to treatment than in the group that did not respond to treatment. In addition, the 
percentages of ADC increase were found to be statistically significant between 
the two groups with and without regression in T stage with preoperative 
chemoradiotherapy. Extramural invasion seen in T3 – T4 rectal cancers is a poor 
prognostic finding (25).

In a prospective study conducted by Kim et al. in 34 patients without distant 
metastasis and with T3 and T4 rectal tumors according to MRI evaluation, 
pre-treatment tumor ADC values, tumor volume, ADC increase rates, volume 
reduction rates were calculated and statistically significant differences were 
found between the groups that responded and did not respond to treatment. 
no significant difference was found (p>0.05)(26). In this study, pre-treatment 
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ADC values   were compared in groups that responded and did not, and it was 
observed that ADC values   were lower in the responding group. The mean ADC 
value was found to be 0.87±0.03 in the responding group when the T-stage 
regression was taken as the reference standard, and 0.89±0.06 when Mandard’s 
5 – point fibrosis grading system was taken as reference. ADC values   for b 600 
and b 1000 were measured in the study of Kim et al. in 76 patients with locally 
advanced rectal cancer. Post-treatment ADC values   were found to be higher in 
the group that responded completely to treatment compared to the group that did 
not respond completely to treatment (p<0.001). Pre-treatment ADC values   were 
not found to be statistically significant in the groups that responded and did not 
fully respond to treatment (p=0.40). In the neoadjuvant treatment of patients 
with locally advanced rectal cancer, ADC is accepted as a numeric biomarker to 
distinguish between T-stage regression and non-regression (26).

3. Treatment of Rectal Cancer in Coordination with MRI Findings

The main method used in the treatment of rectal cancers is surgery. The 
standard surgical approach in clinically resectable, lower rectal, invasive cancers 
is abdomino-perineal resection (APR). Despite advances in surgical techniques, 
the rate of pelvic recurrence is high when rectal cancers are treated with surgery 
alone. Five-year survival rates are given as 44-60% in T3-T4 rectal cancers that 
undergo surgery alone, and 25-30% in cases of lymph node involvement. In 
addition, these rapidly progressing cancers in the pelvis often cause severe pain 
and sacral plexopathy, negatively affecting the patient’s quality of life (27). 

Another problem is the high morbidity and mortality after radical resection 
due to local recurrence in patients who underwent surgery alone especially 
abdomino-perineal resection. In many series, urinary complications due to APR 
application, especially sexual dysfunctions occurred more prominently in men, 
and infection were reported at a rate of 10 – 50%. The mortality rate was too 
high to be underestimated, and it has been reported to vary between 0 – 6.3% in 
various studies. In addition, these patients have to carry a permanent colostomy 
for life (27). Post-operative simultaneous chemo-radiotherapy combination has 
become the standard treatment option in patients with stage II and III rectal 
cancer, due to randomized studies showing that post-operative radiotherapy 
is beneficial in local and regional disease control and chemo-therapy also 
contributes to survival. Small intestine toxicity increases due to the movement 
of the small intestines to the pelvis after surgery, and it appears as a factor 
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limiting the total dose of the applied radiotherapy (28). For these reasons, the 
pre-operative use of radiotherapy and chemotherapy in locally advanced rectal 
cancers has come to the fore in recent years. The best treatment results in locally 
advanced rectal cancers have been obtained with the preoperative use of high-
dose pelvic radiotherapy and 5 – Fluorouracil (5 – FU)-based chemotherapies. 
With the use of preoperative chemo-radiotherapy, a decrease in tumor stage and 
an increase in resectability were observed, and sphincter function-preserving 
operations were performed (29).

With recent neoadjuvant chemo-radiotherapy applications, the complete 
response rate to treatment is approximately 20 – 30%. The rate has increased 
to 60% in reducing tumor stage. MRI is beneficial in the complete and accurate 
evaluation of the response to treatment before aggressive surgery, especially in 
the selection of sphincter-sparing surgery with less aggressive resection in cases 
with complete or almost complete response to chemo-radiotherapy. Although 
high-resolution rectal MRI (HRRM) is highly successful in imaging the primary 
tumor and meso-rectal fascia, it is insufficient in distinguishing residual tumor 
from fibrosis (30).

Diffusion within living tissues is due to the random Brownian motion of 
molecules. Diffusion MRI is the only method to visualize Brownian motion in 
vivo. Therefore, MRI is significantly different from other morphology-weighted 
imaging methods. Today, diffusion-weighted MRI is frequently used in the early 
diagnosis of infarcts. In addition, many studies have shown that diffusion MRI 
has successfully differentiated benign-malignant pathologies of the breast, liver, 
kidney, and ovary (31).

It is known that diffusion within the intracellular compartment is relatively 
slow due to the presence of cellular membranes. Apparent diffusion coefficient 
(ADC) values   therefore vary in proportion to the distribution of extracellular 
and intracellular compartments within the tissue. Especially in malignant 
lesions, since increased cell density causes an increase in cellular membranes, 
intracellular organelles, matrix and other macromolecules, these lesions produce 
a higher signal on diffusion-weighted images due to restriction in diffusion 
(32). ADC measurements from lesions are observed to be lower than benign 
ones. It was shown that that diffusion-weighted imaging (DWI) is superior to 
conventional MRI in detecting residual tumor in patients with head and neck 
cancer. High cellularity and low ADC values   have also been reported in studies 
with malignant breast tumors. This is attributed to the structure and cell density 
of the tumoral tissue. All these studies show that diffusion techniques can be 
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used to evaluate individual response to chemotherapy and to guide treatment. 
It has also been shown in studies with experimental animals that the increase 
in ADC values   can be detected quite early compared to the changes in tumor 
volume in the evaluation of the response to treatment after the chemotherapeutic 
agent. DWI also provide additional information such as tissue components such 
as edema, necrosis, fibrosis and tumor structure and cell density (18, 33).

4. 3 Tesla MRI 

Today, whole body MRI scanners and devices with high magnetic field (3 
Tesla) have been used. In general, high magnetic field increases the signal-to-
noise ratio (SNR) with it increasing spatial and temporal resolution. In previous 
studies, it was thought that high spatial resolution might improve outcomes of 
rectal cancer that could not be expected, especially in T staging. In this context, 
the anatomical layers of the rectal wall can be evaluated more clearly. Excellent 
results were obtained in studies with 3 Tesla MR devices. Kim et al. (34) have 
utilized 3 Tesla MRI and phase sequence winding, the accuracy rate in T staging 
was 92%, and T1 for tumors this rate is 97%. In another study comparing 3 
Tesla MRI with endorectal sonography, Chun et al. (35) found the sensitivity of 
muscularis propria invasion to be 100% for both techniques. Although different 
techniques can be used in high resolution MRI, there is no standardization. 
Rectal cleaning is required before extraction, as residual faeces may cause errors 
during the evaluation (34, 35).

Lumen distension can be achieved with air or positive/negative contrast 
material. Lumen T2-weighted images with air and negative contrast material 
(T2AG) hypointense, with positive contrast medium, luminal T1-weighted 
images (T1AG) appear hyperintense, so tumor with different signal can be 
distinguished (9, 18).

MRI is insufficient to distinguish the mucosal and submucosal layers and 
cannot always distinguish T1 and T2 tumors accurately. In T1 and T2 stage 
tumors, the border between the submucosa and the surrounding circular muscle 
layer cannot be distinguished due to the extent of the tumor, but the muscularis 
propria and perirectal adipose tissue are intact. If the border between the propria 
and perirectal adipose tissue is clearly observed, the tumor is limited to T1 and 
T2 (early stage). If we cannot clearly trace the border between the muscularis 
propria and the peri-rectal adipose tissue. If there is tumor extension at this 
level, the tumor is compatible with stage T3. The criterion in the differentiation 
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of T2 and T3 stage tumors is the involvement of perirectal adipose tissue, but 
high staging is frequently observed, as tumor and desmoplastic reaction may be 
confused. In stage T4 tumors, the tumor extends to the muscular structures of 
the pelvic wall or adjacent intrapelvic organs (36).

Figure 5: 57-year-old man with 
T1 well differentiated rectal 
adenocarcinoma (arrow). Coronal 
T2-weighted MR image shows 
distance from lower margin of 
rectal cancer to upper margin of 
external sphincter, where levator 
ani muscle (arrowheads) attached 
to rectum, was 5 cm (double arrow). 
Patient underwent sphincter-
sparing resection of rectum.

Figure 6: 58-year-old man with 
T2 moderately differentiated 
rectal adenocarcinoma (arrow). 
Coronal T2-weighted MR image 
shows distance from lower margin 
of rectal tumor to point where 
levator ani muscle (arrowheads) 
attaches to rectum is 1.5 cm 
(double arrow). Patient underwent 
internal sphincter resection with 
prolapsing technique to save 
external sphincter and anus.

While 3 Tesla MRI systems provide great advantages to 1.5 Tesla MRI 
systems in brain and musculoskeletal imaging, they are also widely used for 
abdominal imaging. The generally accepted advantage is the significant increase 
in signal-to-noise ratio (SNR), image optimization and the use of special imaging 
techniques. An increase in SNR increases spatial and temporal resolution hence, 
the shooting time is reduced. With the shortening of the imaging time, larger body 
areas such as whole body MRI and DWI can be obtained. With increasing SNR, 
thinner sections can be taken with higher b values   in DWI. In practice, however, 
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the expected increase is not due to changes in the relaxation time of tissues, 
different coil designs, magnetic field inhomogeneities, artifacts and specific 
absorption rate (SAR) limitations (37). As a result of the prolonged T1 relaxation 
time, the T1 contrast of the tissue decreases and the TR value is increased in 
order to compensate this, which increases the acquisition time and decreases 
the SNR. Chemical shift artifacts increase 2-fold compared to 1.5 Tesla MRI 
systems, which reduces SNR. However, the chemical shift effect provides an 
advantage in MR spectroscopy examination. The SAR value increases, resulting 
in an increase in body temperature. 3 Tesla MRI systems cause inhomogeneous 
RF distribution due to dielectric effects in tissues. B1 inhomogeneity causes low 
signal areas to form in the center of the imaged object (37, 38).

Although 3 Tesla MRI systems increase spatial and temporal resolution, 
the main problem is understaging and overstaging in local staging. In a study 
comparing 3 Tesla MRI using superficial phase sequential coil and endorectal 
sonography in N staging of rectal cancer, Chun et al. (35) found the sensitivity 
for lymph node involvement 63.6% and 57.6%, respectively; specificity 92.3% 
and 82.1%; They found the accuracy rate as 79.2% and 70.8%. Although 
statistical data of MRI were higher, no significant difference was found. Chun et 
al. (35) used irregular border and mixed signal intensity instead of size as criteria 
for malignant lymph node. There are quite different results in the literature on 
lymph node staging. Diffusion Weighted MRI displays the differences in the 
motion of water molecules in different tissues. It has recently been used in 
oncology for tumor detection and characterization and to differentiate metastatic 
from nonmetastatic lymph nodes (40, 41). When DWI is used together with 
conventional MRI, it is successful in distinguishing metastatic lymph nodes 
from non-metastatic ones, and its accuracy rate is higher than CT. The apparent 
diffusion coefficient (ADC) value of metastatic LNs was found to be lower than 
LNs without involvement(39). Cho et al. (40) evaluated 468 lymph nodes in 
34 patients separately with only diameter criteria in T2AG and ADC value in 
DWI, and after histopathological correlation, the accuracy rate of T2AG was 
76%, and the cut-off value in ADC was when the diameter was taken as 3.8 mm. 
They reported an accuracy rate of 72% when 1.0x10-3 mm2/sec was taken and 
reported that ADC could be used to identify metastatic lymph node. Mizukami 
et al. (41) in a study in which 129 patients and 1250 LNs were evaluated in 
recognizing metastatic lymph node in rectal cancer, in which they compared 
DWI + conventional MRI and CT, the accuracy rates were 87% and 76%, 
respectively; reported the sensitivity as 93% and 73%. In this study, it was stated 
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that DWI + conventional MRI is a superior modality than CT in evaluating 
metastatic lymph node in order to choose the optimal treatment in rectal cancer 
(41).

5. Conclusion

Rectal cancer surgery is developing in order to achieve goals such as 
providing local control, increasing the quality of life, and protecting the 
sphincter, genitourinary and sexual life. In appropriate patients, minimally 
invasive methods such as transanal or local excision or transanal endoscopic 
microsurgery and laparoscopic resection increase the patient’s comfort, shorten 
the hospital stay, and enable an earlier return to preoperative life (27 – 33).

Magnetic resonance imaging has gained increasing importance in the 
management of rectal cancer over the last two decades. The role of MRI in 
patients with rectal cancer has expanded beyond the tumor-node-metastasis 
(TNM) system in both staging and restaging scenarios and has contributed 
to identifying “high” and “low” risk features that can be used to tailor and 
personalize patient treatment; for instance, selecting the patients for neoadjuvant 
chemoradiation (NCRT) before the total meso-rectal excision (TME) surgery 
based on risk of recurrence (40). 

Among those features, the status of the circumferential resection margin 
(CRM), extramural vascular invasion (EMVI), and tumor deposits have stood 
out. Moreover, MRI also has played a role in surgical planning, especially when 
the tumor is located in the low rectum, when the relationship between tumor and 
the anal canal is important to choose the best surgical approach, and in cases of 
locally advanced or recurrent tumors invading adjacent pelvic organs that may 
require more complex surgeries such as pelvic exenteration. As approaches using 
organ preservation emerge, including transanal local excision and “watch-and-
wait” (9), MRI may help in the patient selection for those treatments, follow up, 
and detection of tumor regrowth. Additionally, potential MRI-based prognostic 
and predictive biomarkers, such as quantitative and semi-quantitative metrics 
derived from functional sequences like diffusion-weighted imaging (DWI) and 
dynamic contrast-enhanced (DCE) (41).

Diffusion-weighted MRI is a non-invasive imaging method used 
in oncology in the diagnosis and characterization of tumors, as well as 
in monitoring the response to treatment with chemoradiotherapy. Rapid 
technological developments have brought new imaging methods to the fore. 
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Diffusion-weighted MRI has advantages such as being non-invasive, not 
requiring exogenous contrast material, being safe in patients with renal 
dysfunction, not containing ionizing radiation, enabling numerical evaluation, 
and rapid imaging. There are studies showing the effectiveness of diffusion MRI 
in detecting recurrent cancer in oncology, distinguishing residual active tumor 
from post-treatment changes, monitoring and staging the response to treatment 
before and after chemoradiotherapy treatment, and determining lymph node 
involvement (9).

Abbreviations

ADC  : apparent diffusion coefficient
APR   : abdomino-perineal resection 
CRM   :  circumferential resection margin
CT   :  computerized tomography 
DWI   :  diffusion-weighted imaging
EMVI   :  extramural vascular invasion
EPI   :  echo-planar imaging
ERMRI  :  endo-rectal MRI
ERUS   :  endorectal ultrasonography 
FOV   :  field of view
GRE EPI  :  gradient echo EPI
HRMR   :  high resolution pelvic MRI
HRRM   :  high-resolution rectal MRI 
MRF   :  meso-rectal fascia
MRI   :  magnetic resonance imaging
NCRT   :  neoadjuvant chemoradiation
PET   :  positron emission tomography
SE EPI   :  Spin echo EPI 
SAR   :  specific absorption rate
SNR   :  signal-to-noise ratio
TME   :  total meso-rectal excision 
TNM   :  tumor-node-metastasis
USG   :  Ultrasonography 
5 – FU   :  5 – Fluorouracil
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1 IMAGING METHODS AND FINDINGS OF Gallbladder and BIlIary 
Tract Stones and Acute Cholecystitis

1.1 Ultrasonography Findings of Acute Cholecystitis

Acute cholecystitis often occurs because of stones localized in the 
gallbladder neck or cystic duct, causing obstruction in 95% of patients 
(1). Ultrasonography (US) is the first imaging method used in the 

examination of patients with acute Murphy findings since it does not contain 
ionizing radiation, its easy accessibility, and its low cost. The sensitivity 
and specificity of the US in the visualization of gallstones are very high(2).
In order to evaluate the gallbladder in the US, 12 hours of fasting is required. 
Otherwise, the gallbladder is contracted and optimal evaluation cannot be made. 
In the US, gallstones appear as echogenity with posterior acoustic shadows 
that may displace during patient movement (Fig 1)(3). But, US examination 
is limited in detecting complications of acute cholecystitis and is dependent on 
the experience of the radiologist performing US. Magnetic resonance imaging 
(MRI) and computed tomography(CT) provide useful information in evaluating 
and localization of these complications and detecting other accompanying 
pathologies (4).The “sonographic Murphy sign” is a significant superiority of 
ultrasound in the examination of acute cholecystitis. This sign indicates acute 
cholecystitis with an accuracy of 92% (5). 
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Ultrasonography imaging findings of acute cholecystitis: 
• Increased thickness of the gallbladder wall (> 3 mm) and edema
• Increased diameter of gallbladder (> 40 mm)
• Presence of “sonographic Murphy sign”
• Pericholecystic and perihepatic mai(6).
While the US provides useful information in the evaluation of the hepatic 

bile ducts, especially the middle and distal parts of the common bile duct (CBD) 
may not be evaluated due to gastrointestinal gases in the midline (Fig 2).

Fig 1a,b. Ultrasonography images of a patient with acute cholecystitis show (a), 
(b) multiple stones with posterior acoustic shadows in the gallbladder (hollow 
arrows) and(a) thickening of the wall (curved arrow) and an increase in the 
diameter of the gallbladder.

Fig 2a,b. (a) Ultrasonography shows dilated left hepatic bile ducts (white arrow) 
and(b) dilatation of the CBD and stones in the proximal part of CBD (hollow 
arrow). The distal part of the CBD could not be visualized due to gastric and 
intestinal gases (asteriks). 
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1.2 CT Findings of Acute Cholecystitis

Acute cholecystitis findings on CT are:
• increased thickness of the gallbladder wall (> 3mm); 
• increased mural or mucosal enhancement; 
• hypo-hyperdense stones in the gallbladder; 
• stranding in the pericholecystic adipose tissue secondary to inflammation 

and pericholecystic fluid; 
• hyperattenuating in the hepatic gallbladder fossa, which is called 

“temporary hepatic attenuation difference” (6,7). 

CT provides very important informations in the detection of the 
complications of acute cholecystitis. The most important complications are; 
emphysematous cholecystitis, gallstone ileus, gangrenous cholecystitis, 
bleeding, and gallbladder perforation(8). The fundus is the most perforated part 
of the gallbladder(9).

1.3 MRI and MR Cholangiopancreatography (MRCP) Findings of 
Acute Cholecystitis

In emergency situations, MRCP with MRI provides a non-invasive, 
rapid, reliable diagnosis or exclusion for acute cholecystitis and concomitant 
choledocholithiasis.On MRI, biliary sludge and stones are seen as hyperintense 
leveling in the lumen on T2weighted (W) images and hypointense foci of 
different sizes on the T1W sequence.MRI findings of acute cholecystitis were 
enlargement of the gallbladder (diameter ≥4 cm), increased wall thickness (>3 
mm), and hyperintense signal in T2W due to inflammation of the gallbladder 
wall and pericholecystic and perihepatic liquid. Gallbladder neck stones and 
cystic duct stones may cause obstruction and they are observed as a round 
hypointense filling defect on MRI (Fig 3) (10). While ultrasound has limited 
sensitivity (38%) for the diagnosing of stones in the CBD, the sensitivity (89–
100%) and specificity (83–100%) of MRCP are very high in the detection of 
the CBD stones. In MRCP, the CBD stones are observed as hypointense filling 
defects and can be detected even very small (≤3 mm) (11,12).MR provides 
comprehensive examination of complications associated with cholecystitis, such 
as gallbladder perforation, gangrenous cholecystitis, pericholecystic-perihepatic 
abscess, and fistulization(10).
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Fig 3 a-f. MRI and MRCP images of the patient with intra and extrahepatic bile 
ducts dilatation due to a stone in the common bile duct (CBD). Coronal T2W (a) 
and post contrast T1W (b) images show a stone (arrows) leading to enlargement 
of the CBD. MRCP (c), (d) images show marked dilatation of the intrahepatic bile 
ducts and CBD and a stone (arrow) in the CBD. Axial T2W (e) and postcontrast 
T1W (f) show dilatation of left and right hepatic bile ducts(arrows).
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2 IMAGING METHODS AND FINDINGS OF ACUTE 
PANCREATITIS 

Acute pancreatitis (AP) is called the inflammation of pancreatic parenchymal 
areas and the surrounding tissue. AP is the most common pancreatic disease in 
adults and children(13). In addition, AP is one of the common gastrointestinal 
diseases leading to hospitalization. It requires high costs for the health system 
due to the need for long-term treatment(14). The findings of the AP were pain 
in the upper abdomen that may spread to the back, increased serum lipase and 
amylase levels; and typical AP imaging findings on transabdominal US, contrast-
enhanced CT (CECT) or MRI (15).

Radiologic imaging findings are very important in the diagnosis of 
acute pancreatitis and in the evaluation of its complications and in guiding 
interventional treatment. In addition, it provides the detection of stones in the 
gallbladder, bile duct obstruction, or structural abnormalities, leading to the 
formation of pancreatitis. CECT is generally the most commonly used imaging 
method due to good image quality, shorter duration of the examination, and 
more accessibility. But, MRI has some advantages over CT, such as no exposure 
to ionizing radiation and better soft tissue resolution(13).

AP is divided into two subtypes according to the radiological findings 
resulting from pathophysiological mechanisms. They are interstitial edematous 
pancreatitis (IEP) (85%) and necrotizing pancreatitis (NP)(15%). The mortality 
rate in IEP is about 3% and in NP, it ranges from 17% to 30%. Especially 
superinfection of necrotic collections adversely affects the prognosis of the 
patients with NP(16–18). Therefore, the diagnosis of acute pancreatitis in the 
early stage and initiation of treatment in the early period are very important.

2.1 Ultrasound Findings of Acute Pancreatitis

Ultrasound is the first radiologic imaging modality that is frequently applied 
at the time of patient admission. Although it provides limited information for the 
acute pancreatitis, it may show the gallstones and dilatation in the biliary tract 
that cause pancreatitis.

In the US examination, especially the pancreatic parenchyma structure 
and distal CBD stones may not be evaluated due to obesity, gastrointestinal 
gases, and inexperience of the radiologist who performs the US (13,19). The 
advantages of US are that it does not contain radiation, not used contrast material, 
and allows the patient to be evaluated at the bedside. Fluid collections resulting 
from pancreatitis can be detected in the US.
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2.2 CT Findings of Acute Pancreatitis

CECT may not be needed, especially in patients with mild acute 
pancreatitis. CT should be used to diagnose patients with complaints consistent 
with severe pancreatitis (20). The most important disadvantages of CECT are 
that it contains ionizing radiation and cannot be used in pregnant women. Also 
CT is not sensitive as US in showing gallstones and especially in patients with 
kidney disease or contrast agent allergy, contrast material cannot be used (21,22).

CT findings of interstitial edematous pancreatitis are focal or diffuse 
increase in pancreatic size due to inflammatory edema, stranding in the peri-
pancreatic areas and increased density of the peri-pancreatic fatty tissue(23). 
In the early stage of AP, edema and increased glandular size of the pancreas are 
observed on CT images. Complications such as necrotic collections develop on 
CT in the late stage of AP (24,25). In the first four weeks of the IEP, acute peri-
pancreatic fluid collections (APFCs) are homogeneous and have no wall and 
solid components (Fig 4). These fluid collections usually occur in the lesser sac 
and anterior pararenal space. In this early period, APFCs are usually sterile, and 
regress spontaneously in approximately 50% of cases. If they stay longer than 
four weeks, they usually transform into pseudo cysts with a circumscribed wall 
(26). Complications such as bleeding and infection may occur in 50% of cases 
after pseudo cyst formation (27). In the early stage of necrotizing pancreatitis, 
necrotic collections of cellular debris without a wall are formed. Acute necrotic 
collections turn into necrotic fluid collections with a wall similar to pseudo cysts 
but they have partly solid content, after four weeks (Fig 5)(27). In pancreatitis, 
CECT is very useful in showing the stage of pancreatitis and demonstrating 
the complications with a risk of mortality, such as infected necrosis or vascular 
hemorrhage (23,28).

CT scan should be performed in two phases if acute pancreatitis is 
suspected: late arterial phase (pancreatic phase) and portal venous phase. Images 
are taken from the top of the diaphragm to the whole abdomen(27). Maximum 
parenchymal enhancement of the pancreas is obtained between 35-45 seconds 
after bolus injection of a nonionic iodinated contrast agent(29). In particular, 
the biphasic approach is very useful in the detecting of local complications of 
necrotic collections such as suspected bleeding, and characterization of vascular 
lesions(28,30). Areas with a density of less than 30 HU in the arterial phase in 
the pancreatic parenchyma are considered as necrosis (28). 
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Balthazar, in 1985, reported the most widely used acute pancreatitis scoring 
system worldwide in terms of peripancreatic inflammation and the presence of 
collections (31) (Table 1).

Table 1: Grading of pancreatitis on CT (Balthazar score)
A Normal pancreas size and parenchyma 0

B Focal or diffuse diameter increase of the pancreas 1

C Inflammatory findings in pancreatic parenchyma and peripancreatic fatty tissue 2

D Single irregularly circumscribed peripancreatic collection 3

E Two or more peripancreatic fluid collections, pancreatic or retroperitoneal gas 4

Fig 4a,b. Axial abdominal CECT images with show (a), (b) peripancreatic fluid 
(white arrows) and(b) peripancreatic fat stranding (arrowhead) and increased 
pancreatic size (curved arrow) consistent with acute pancreatitis.
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Fig. 5 (a), (b), (c) Axial abdominal non-contrast CT images and (d) a coronal 
CT image of a patient with necrotizing pancreatitis. Non-contrast CT images 
show multiple low-density areas compatible with necrosis in the pancreatic 
parenchyma and multiple peripancreatic fluid collections with walls (arrows). (d)
The coronal CT image shows heterogeneous pancreatic parenchyma (asterisks).

2.3 MRI Findings of Acute Pancreatitis

T1W and T2 W sequences, and post-contrast T1W sequences were the 
routinely used pulse sequences of abdominal MRI. MRCP should be added 
to the protocol to evaluate for pancreatic duct and obstruction, biliary tract 
dilatation, and biliary stones (32,33). MRI provides more information than CT 
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in the diagnosis of acute pancreatitis, especially in the early stage. In particular, 
minor peripancreatic inflammatory changes are not visible on CT but can be 
detected with MRI. CT has been reported as normal in some (approximately 
15-30%) of patients clinically consistent with acute pancreatitis (31).
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1. Definition, Etiology and Pathogenesis

Perianal fistula, is a tract, extending from the anal canal to the skin. These 
fistulas can be simple and isolated or associated with accompanying 
perianal abscess (1,2). Infected fistula and abscess require urgent surgical 

intervention (3). Perianal fistulas which occur 2 to 4 times more frequently in 
men, are often idiopathic, but many factors can be involved in the etiology. The 
main etiologic factors are; Crohn’s disease, pelvic inflammations-infections, 
tuberculosis, pelvic and hematologic malignancies, birth trauma/episiotomies, 
radiotherapy (2, 4). It is known that there is a lifetime risk of 20-50% perianal 
fistula development in inflamatory bowel disease -Crohn’s disease- patients 
(5-7).

Particularly in idiopathic cases, cryptoglandular inflammation that 
develops with the obstruction of the anal gland ducts opening to the dentate-
pectinate line is the main factor in the pathophysiology. Inflammation begins with 
infection of the intersphincteric gland. This inflammation causes the formation 
of an intersphincteric fistula. At this point, a drainage tract develops, and if this 
tract is obstructed, abscess formation occurs. Continuation of intersphincteric 
chronic inflammation causes persistent fistulas and recurrent abscess formation. 
Majority of the anal glands are located superficially in the subepithelial area. 
Some are located deep in the longitudinal layer of the internal sphincter. Some 
of them are located near to the external sphincter. When an abscess forms from 
the superficial part, it often drains automatically into the anal canal. But if the 
abscess forms in the deep part of the internal sphincter, the sphincter forms a 
natural block and with the burst of the abscess, the infected content extends 
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into the intersphincteric space which is a potential low resistant space. If this 
infected content opens into the skin an intersphincteric fistula occurs. Perianal 
or intersphincteric abscess may accompany this fistula. A transsphincteric fistula 
develops if the infection progresses beyond the external sphincter, in this case 
inflammation and abscess develop in the ischiorectal fossa (2, 4, 8, 9). 

2. Anatomy

2.1. Macro and microanatomy

The anal sphincter has 2 muscular layers. The inner part is internal sphincter 
which consists of involuntarily contracting smooth muscles and is continuous 
with the circular muscle layer of the rectum. The internal sphincter provides 85% 
of the resting tone of the anal canal. The external sphincter can make voluntary 
contractions with its striated musculature. It extends back to the coccyx with the 
anococcygeal ligament and anteriorly to the urogenital diaphragm. It joins with 
the pelvic floor muscles. Provides 15% of resting tone and prevents involuntary 
defecation (10). While external sphincter damage causes anal incontinence, this 
is not expected in internal sphincter damage (2). 

Between internal and external sphincters there is an intersphincteric area 
where the resistance is lower and therefore the contents of the fistula and abscess 
can easily pass. In this area, fat, connective tissue and longitudinal muscles are 
located (4). The muscles in this region are continuous with the lower rectal 
muscles without contributing to the anal tone (4, 11). 

The distal half of the anal canal is covered by squamous epithelium and the 
proximal half by columnar epithelium. The distal part of the transition zone in 
between is the dentate-pectinate line. It is 2 cm to the anal opening (anal verge).

2.2. Anal Clock Anatomy

Surgically and radiologically with magnetic resonance imaging (MRI), 
anal fistulas are described according to the clock dials in the supine lithotomy 
position. 12 o’clock indicates anterior midline perineal cut, 6 o’clock indicates 
posterior midline gluteal segment. 3 o’clock describes the left, 9 o’clock right 
lateral cut (2). 

3. Classification

There are several reasons why perianal fistulas should be evaluated with 
MRI preoperatively. First; The aim is to identify the secondary fistula tracts 
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adjacent to the abscess cavities to be operated urgently, thus preventing relapse. 
Another reason is to identify the contuguity of the fistulas with the sphincter 
and to shape the operation accordingly. MRI is the method that best detects 
the anatomy of the anal and perianal region, the course of the fistula tract, and 
accompanying abscess formations with high soft tissue resolution. 

There are 2 most commonly used perinal fistula classifications.

3.1. Parks Classification

It is a classification developed by Parks et al. in 1976 with 400 patients. It 
references the external sphincter. It is based on the evaluation of the connection 
and involvement of the perianal fistula and the sphincter complex in the coronal 
plane. It defines 4 types of perianal fistula (12). 

3.1.1.	Intersphincteric	Fistulas

It is the most common type (45%). The fistula opens into the anal canal. It 
passes between the longitudinal muscle planes in the internal sphincter and the 
intersphincteric area, opening to the perianal skin or adjacent to the subcutaneous 
external sphincter. It does not cross the external sphincter (Figure 1).

Figure 1. Intersphincteric fistula, 64 year old male patient, 1,5T perianal MR 
imaging with i.v. contast media injection. a. axial T2W FS image, hyperintense 
lineer fistula tract (arrow) at 6 o’clock position, b. coronal T2W FS image, 
hyperintense fistula tract (arrow) c. axial postcontrast T1W FS image, peripheral 
rim enhancement (arrow) and anal canal opening is best distinguished in this 
sequence, d. coronal postcontrast T1W FS image, fistula tract with peripheral 
hyperintense rim enhacement (arrow). W:weighted, FS: fat saturated

3.1.2.	Transsphincteric	Fistulas

It is the second most common type (30%). Tract traverses the external 
sphincter, passes through the intersphincteric space and reaches the ischiorectal/
ischioanal fossa (Figure 2 and 3).
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Figure 2. 74 years old male admitted to the emergency room with pelvic pain. 
On contract enhanced axial CT images a. perianal fistula and b. perianal abscess 
with air-fluid level is detected (arrows). CT: computed tomography

Figure 3. 1,5T perianal MR imaging with i.v. contast media injection of the 
same patient. a and b; axial T2W FS images a. hyperintense transphincteric 
fistula tract at 6o’clock position (arrow), b. accompanying perianal abscess in 
the intersphincteric space (arrow). c and d; axial postcontrast T1W FS images c. 
hyperintense transphincteric fistula tract (arrow) with lateral minimal irregular 
extensions, d. intersphinctericperianal abscess (arrow) with rim enhancement, e 
and f; hyperintense fistula and abscess on DWI.
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3.1.3.	Suprasphincteric	Fistulas

It is the third most common type (20%). The tract goes upward in the 
intersphincteric area, extends over the musculus puborectalis, passes through 
the levator plate and opens into the skin from the ischiorectal fossa (Figure 4).

Figure 4. Suprasphincteric fistula, 37 year old male patient, 1,5T perianal MR 
imaging with i.v. contast media injection. a. and b. coronal T2W FS images, 
lineer hyperintense fistula tract extends superiorly in the intersphincteric space 
c, d and e. tractus ascends and opens to the skin.

3.1.4.	Extrasphincteric	Fistulas

It is the rarest type (5 %). The internal aperture of this type of fistula is in 
the rectum. It extends through the levator plate and the ischiorectal fossa and 
opens into the perianal skin. It is totally outside of the anal sphincters. In the 
presence of such fistulas, it is recommended to think Crohn’s disease or primary 
rectal malignancies in the differantial diagnosis (12).

Superficial and complex fistula definitions, which are not involved in the 
Parks classification, were also added over time. Superficial fistulas describe the 
fistulas that are not related to the anal canal. Complex fistulas; used for primary 
fistula and accompanying secondary tracts and/or abscesses. Secondary tracts 
usually extend bilaterally, enveloping the internal sphincter or continuing as 
horseshoe branches or abcesses in the intersphincteric space (12, 13).
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3.2. St James University Hospital Classification

In 2000, Morris et al. developed a MRI-based classification system. In 
this system, axial anatomy is used, which provides convenience to radiologists. 
It allows to identify both primary and secondary tracts and abscesses. Five 
subtypes are identified (2). 

3.2.1.	Grade	1:	Simple	Linear	Intersphinteric	Fistula

The fistula tract begins in the anal canal, passes through the intersphincteric 
area, and opens into the perianal skin. Intersphincteric, ischioanal-rectal 
secondary fistula is not accompanied by fistula extension or abscess. The 
intersphincteric tract is completely bounded by the external sphincter.

3.2.2.	Grade	 2:	 Intersphinteric	Fistula	with	 an	Abscess	 or	 Secondary	
Tract

In the intersphincteric space, there is a primary tract and one or more 
secondary tracts or abscesses. Secondary tracts or abscesses may be horseshoe 
type. The external sphincter is not traversed.

3.2.3.	Grade	3:	Transsphincteric	Fistula

It crosses the external and internal sphincter, traverses the ischoanal/
ischiorectal fossa and opens into the perineal skin. Its internal opening is usually 
at the dentate-pectinate line. It can be best distinguished in the coronal section. 
There is no additional accompanying tract or abscess.

3.2.4.	Grade	4:	Transsphincteric	Fistula	with	an	Abscess	or	Secondary	
Tract	in	the	Ischiorectal/Ischioanal	Fossa

In addition to Grade 3, extension or abscess is accompanied at the level of 
the ischioanal/ischiorectal fossa.

3.2.5.	Grade	5:	Supralevator	and	Translevator	Disease

Infrequently, the fistula expands superiorly to the levator ani muscle. 
It passes superiorly over the intersphincteric area, and progresses into the 
ischiorectal fossa. This type is usually associated with primary pelvic disease (2).

4. MRI Assesment of Perianal Fistulas and Abscess

MRI is the gold standard technique in the detection and assesment of 
perianal fistula and abscess. It has an important role in emergency surgery 
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planning. Especially detecting extensions is one of the most important factors in 
reducing postoperative recurrence.

Although the recommended protocol may vary from device to device: axial 
TSE/FSE T2-weighted (W), axial TSE/FSE T2W with fat suppression (FS), 
coronal or sagittal TSE/FSE T2-W, axial diffusion weighted imaging (DWI), 
axial T1W FS pre and postcontrast, coronal and/or sagittal T1W FS sequences 
are preferred (1, 8).

T2W images are the basic sequences that allow to distinguish abscess 
and fistula. Abscesses, fistulas and fluids are selected as hyperintense in this 
sequence. DWI is superior in distinguishing the fistula tract, especially when i.v. 
contrast administration is not possible. Sphincter complex and muscles are iso-
hypointense on T2W sequences. High resolution, TSE T2W, thin slice sequences 
are very informative in evaluating anatomy.

While evaluating anatomy on precontrast T1W sequences, hemorrhagic 
changes can be discerned in precontrast FS T1W sequences. On postcontrast FS 
T1W sequences, primary fistulous tracts, extensions, abscess, and granulation 
tissue, if present, are distinguished as markedly hyperintense. The fistula 
sphincter relationship is clarified. Abscesses show a circumferential, circular 
pattern of enhancement in postcontrast sequences. It is important not to confuse 
vascular structures with fistula tracts in postcontrast images. Fibrotic chronic 
fistula tracts have low signal on T1W and T2W sequences and do not show 
significant increase in signal on postcontrast images (1, 2, 8, 14, 15).

It has been shown that DWI/apperent diffusion coefficient (ADC) and 
dynamic contrast-enhanced MRI can be useful in demonstrating the activity of 
perianal fistula (16,17).

There are certain points that need to be clarified radiologically, that will 
change the emergency approach, and that need to be reported in MRI. First 
of all, it is necessary to detect the perianal fistula and determine its internal 
and external openings. Fistula location should be defined according to the 
anal clock. Whichever classification is used in the internal common language 
between departments with surgical correlation, fistula and abscess should 
be described according to this classification and anal sphincter relationship 
should be evaluated. If there is a secondary fistula, extensions should be added. 
Surrounding organ pathologies, anogenital, rectovaginal fistula should be noted. 
For the presence of additional findings suggestive of Crohn’s disease, the 
detection of stenotic segment and wall thickening included in the imaging area 
should be checked (2, 8, 18).
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Detection and grading of perianal fistulas and abscesses with MRI 
contributes significantly to planning the treatment, reducing the recurrence with 
correct planning, preventing unnecessary sphincter damage, determining the 
emergency approach and predicting the prognosis (19, 20).
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1 ACUTE APPENDICITIS

Acute appendicitis is a disease that causes acute onset of abdominal 
pain and often requires emergency surgery. In the United States, the 
incidence of cases has been reported to be 250,000 annually (1). 

Patients with fever, nausea, vomiting, abdominal right lower quadrant pain, 
and laboratory findings including leukocytosis should be investigated for acute 
appendicitis. The rate of appendix perforation was reported as 16-39% in the 
literature (2). As a result of perforation, serious complications like peritonitis, 
intra-abdominal abscess, and sepsis may develop(3). 

Since ultrasound (US) does not contain radiation, it is used as a screening 
method for appendicitis in pediatrics and pregnant women. If the US is non-
diagnostic, magnetic resonance imaging (MRI) can be applied to pregnant 
patients. The widely accepted imaging method to evaluate appendicitis in the 
general population is computed tomography (CT) (4).

1.1 Ultrasonography Findings of Acute Appendicitis 

In acute appendicitis, an incompressible enlarged appendix (diameter>6 
mm), increased wall thickness, and echogenicity in the lumen compatible with 
appendicolith can be seen in US. Fluid in the pericecal area, inflammation in the 
surrounding fatty tissue, and a frank abscess are the other imaging findings of 
appendicitis (Fig 1) (4).
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Fig 1 a,b. The ultrasound images of a 12-year-old boy with complaints of nausea 
and right lower quadrant pain show an aperilstaltic appendix with an increased 
diameter (10 mm) (arrows) and inflammation in the surrounding fatty tissue. US 
findings are compatible with acute appendicitis.

1.2 Computed Tomography Findings of Acute Appendicitis 

CT is used for imaging in cases where the appendix cannot be visualized in 
the US due to intestinal gases, obesity, and patient incompatibility. 

• Increased diameter of the appendix, 
• Thickening of its wall, 
• Appendicolith, 
• Thickening of the mesoappendix, 
• Peri-appendiceal fat stranding, and/ or phlegmon are the CT findings of 

acute appendicitis (5). 

Intravenous (IV) contrast agents can be used to rule out acute vascular 
conditions such as ischemia of the bowel, bleeding and renal infarction (4). In 
CT, the diameter of the appendix, the presence of inflammation or abscess in the 
tissues adjacent to the appendix are investigated. Free fluid and free abdominal 
air indicate perforation of the appendix. The disadvantages of CT compared 
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to the US are radiation exposure, contrast material side effects and a more 
expensive examination. 

1.3 MRI Findings of Acute Appendicitis

In pregnant patients with clinical symptoms, MRI is performed in cases 
where the diagnosis of appendicitis cannot be made by US. MRI’s sensitivity 
and specificity in detecting acute appendicitis are high in pregnant patients 
with clinical symptoms (6). MRI is an alternative cross-sectional imaging 
method in patients for whom tomography cannot be applied for the diagnosis of 
appendicitis.

2 INTUSSUSCEPTION

Intussusception occurs when the proximal segment of the intestinal loop 
telescope within the distal intestinal lumen. Invagination is frequently observed 
in childhood. 5% of total cases occur in adults and approximately 1-5% of the 
total cases cause intestinal obstruction (7). Ultrasonography is particularly 
useful in children and thin adult patients. The “target sign” in the axial view and 
“pseudo-kidney sign” in the longitudinal view are typical for intussusception 
(8). In the US, it can be determined that the mesentery and lymph nodes have 
entered into the intestine lumen with the adjacent intestine. 

Abdominal CT is the imaging method with the highest sensitivity in the 
diagnosis of intussusception. Also, localization and causes of intussusception 
can be detected on CT. In these patients, typically inhomogeneous “target” signs 
are detected in CT scans (7) (Fig 2).

Figure 2 a,b. Patient with ileo-ileal intussusception. Axial CT images show the 
proximal segment of the ileum is telescoping within the lumen of the distal ileal 
segment. (a) “Target” sign (b) “pseudo-kidney” sign (hollow arrows). 
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3 ACUTE BOWEL OBSTRUCTION

We can categorize intestinal obstruction into two groups as small and 
large bowel obstruction. The reasons of small and large bowel obstruction are 
summarized in Table 1.

Table 1. Causes of Small and Large Bowel Obstruction (9,10)
Frequency Small-Bowel Obstruction Large-Bowel Obstruction
Common 
(>80%)

Adhesion (70%)
Hernia 
Malignancy

Neoplasm (60%–80%)
Volvulus (11%–15%)
Acute diverticulitis (4%–10%)

Uncommon Inflammatory bowel disease
İntussusception
Volvulus
Gallstones
Intraluminal bezoars 
Intraluminal foreign body
Trauma

Invagination
Hernia
Inflammatory bowel disease
External compression to bowels from 
abscess or other masses
Intraluminal fecaloid or bezoars 
Intestinal foreign body

3.1 Small-Bowel Obstruction

3.1.1	Abdominal	Radiography	Findings	of	Small-Bowel	Obstruction

• Dilatation of small bowel loops (diameter>3 cm)
• Multiple air-fluid levels in different areas
• Absence of rectal gas
• Gasless abdomen
• Increased small-bowel to large-bowel ratio (4,9).

3.1.2	Ultrasonography	Findings	of	Small-Bowel	Obstruction

Ultrasound has limitations in the evaluation of the intestines due to the 
gas in the intestines. Dilated small bowel loops (>3 cm) and hyperperistalsis are 
observed in small-bowel obstruction (SBO) in US. Fluid-filled, distended, and 
aperistaltic bowel with wall thickening could represent infarction (4).

3.1.3	CT	Findings	of	Small-Bowel	Obstruction

Computed tomography is a very useful imaging method for evaluating the 
location and cause of SBO. CT with IV contrast is recommended to evaluate 
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SBO. The oral contrast material usage may vary according to the tolerability of 
the patient. If contrast enhancement in the intestinal wall is to be evaluated, oral 
contrast material is not used (4). 

CT findings of SBO;

• Dilated small bowel loops (diameter >2.5-3 cm) 
• Presence of transition-point between dilated and non-dilated small 

intestine 
• Air-fluid levels
• Non-dilate or decompressed colon

Adhesions occurred during surgery are the most common cause of 
SBO. Generally, it is not possible to see the adhesions on CT. However, acute 
angulation or well-circumscribed external compression in the short segment of 
the bowel can be seen as secondary signs of adhesions (4).

3.1.4	MRI	Findings	of	Small-Bowel	Obstruction

MRI is useful imaging method for detecting the causes of bowel 
obstructions and differentiating malignant from benign conditions. In some 
patients, adhesions can be seen in the form of hypointense soft tissue bands 
passing through the mesenteric adipose tissue on T2-weighted (W) MR 
images (4).

3.2 Large-Bowel Obstruction

Acute total large bowel obstruction (LBO) usually requires surgery and 
has high rates of morbidity and mortality if treatment is delayed. The frequency 
of obstruction of colon segments is 4 to 5 times higher than SBO and the reasons 
for LBO were significantly different from SBO (Table 1) (10).

3.2.1	Abdominal	radiography	findings	of	Large-Bowel	Obstruction

It is the first imaging technique that should be used in patients with 
suspected colonic obstruction. Supine, upright, or left lateral decubitus 
radiographs can be performed for the diagnosis of LBO and to evaluate the 
complications. Dilatation in the colon is considered if the diameter of the 
cecum is greater than 9 cm and the diameter of the other colon is greater than 
6 cm (10).
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Abdominal radiography findings of LBO (10)

• Dilated colon
• Air-fluid levels in the dilated colon (in the acute phase of LBO)
• Absence of gas distal to the obstruction
Findings showing ischemic colon in the late period
• Pneumatosis coli
• Gas in the portal veins
• Pneumoperitoneum

3.2.2	CT	findings	of	Large-Bowel	Obstruction

CT is the most useful imaging technique showing the localization, causes, 
and complications of LBO. The CT imaging’s sensitivity and specificity in 
detecting colonic obstruction have been reported as 96% and 93% (11,12). The 
diagnosis of LBO is made by visualization of a transition point, dilatation of 
the proximal bowel, and decompressed distal bowels on CT (12,13). The IV 
contrast agent is useful for detecting the presence of a neoplasm and bowel 
inflammation and ischemia. The usage of oral contrast agents in acute abdominal 
pain is controversial and their use is highly variable (10).

3.2.3	Major	causes	of	Large-Bowel	Obstruction

Colon neoplasm is the first most common cause of colonic obstruction 
(60%) (10). CT findings of colonic neoplasm were asymmetric, irregularly 
circumscribed thickening of the colon wall in a short segment or an irregularly 
circumscribed mass lesion with IV contrast enhancement leading to narrowing 
of the lumen originating from the colon (10).

Volvulus has been reported as the second most common cause of colonic 
obstruction (10%–15%) (13). The volvulus is described as an intestinal loop that 
twists around itself causing an obstruction. Sigmoid volvulus (60%–75%) and 
cecal volvulus (25%–33%) were common (14). “Inverted U sign” is a typical 
finding seen only in sigmoid volvulus. It is seen on abdominal X-ray in 25-78% 
of patients with sigmoid volvulus (15). Also, a very enlarged sigmoid colon that 
looks like a “coffee bean” may be seen in cases with sigmoid volvulus (15). The 
most useful radiological imaging technique in detecting volvulus is CT. On CT, 
the “whirl sign” is detected, which shows the turning of the mesenteric vessels 
when the intestine rotates around its mesentery (16). The whirl sign provides 
information about the localization of the volvulus on CT (Fig 3).
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Figure 3 a-d (a) Abdominal radiography, (b) CT scanogram, and (c), (d) axial 
CT images of a patient with complaints of abdominal pain.

Radiography, and CT scanogram show marked dilatation of the sigmoid 
colon that looks like a “coffee bean” or “inverted U” (white arrows) consisting 
of sigmoid volvulus. (c) The turning of the mesenteric vessels which is called the 
“whirl sign” (hollow arrow) is seen in the axial CT image (d) Marked distention 
of the sigmoid colon is seen in the axial CT image (white arrow).

Diverticulitis is the cause of about 10% of all LBO cases. In cases of acute 
diverticulitis, intestinal wall edema and pericolic inflammation may cause LBO 
(13). The prevalence of diverticulosis increases with advancing age and occurs 
in 5-10% of persons >45 years of age. Acute diverticulitis occurs as a result of 
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inflammation of the diverticulum and surrounding tissues. Abscess, phlegmon 
formation, fistulization, obstruction or perforation, and bleeding may occur as 
complications of acute diverticulitis (4). Most patients with acute diverticulitis 
usually have a fever, pain in the left lower abdomen, and laboratory findings 
including leukocytosis (17). Ultrasound can show bowel wall thickening and 
inflammation in the surrounding tissue, which is indirect findings of acute 
diverticulitis. Contrast-enhanced CT is the most sensitive radiologic imaging 
method for the detection of acute diverticulitis and its complications. In CT scans, 
diverticulitis is observed as a segmental, symmetrical increase in intestinal wall 
thickness and is characterized as including a longer segment (≥10 cm) unlike 
malignancy (18).

4 ACUTE MESENTERIC ISCHEMIA

Bowel ischemia results in high mortality (exceeding 60%) and morbidity 
rates (19). The etiology of acute mesenteric ischemia includes multiple 
conditions that cause decreasing mesenteric blood flow to the intestine. There 
are two main etiological groups: occlusive and non-occlusive mesenteric 
ischemia. Occlusive-based mesenteric ischemia occurs secondary to vascular 
occlusion (venous or arterial) and causes ischemic damage in the bowel wall. 
Non-occlusive mesenteric ischemia results from systemic hypoperfusion due 
to hypovolemia, heart failure, hypotension, intestinal obstruction, inflammatory 
conditions, and trauma (20,21).

The most important imaging method for diagnosing acute mesenteric 
ischemia is CT angiography (CTA). The sensitivity and specificity of CTA in 
detecting the cause of mesenteric ischemia is very high (22). CTA may show 
atherosclerosis, arterial or venous thrombus, occlusion, invasion or compression 
by tumors or other masses. In addition, mesenteric stranding or fluid, increased 
intestinal wall thickness, increase in bowel wall enhancement in the early phase 
of mesenteric ischemia or decrease in bowel wall enhancement in the late phase, 
or perforation may be seen in CT (4). Pneumatosis intestinalis is seen as air in 
the intestinal wall in CT, which indicates intestinal necrosis and is related with 
poor prognosis and high rate of mortality (21) (fig 4). Portal venous air is related 
to the advanced level of mesenteric infarction (9–36%) (Fig 4) (4).

5 INTESTINAL PERFORATION 

Intestinal perforation may be thought in a patient with sudden and severe 
pain in the abdomen and a rigid abdomen on examination. Abdominal X-ray 
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is the first imaging method to be applied. Pneumoperitoneum is a finding 
suggestive of gastrointestinal perforation, which often requires surgery (23). 
However, it may detect 50-70% extraluminal air and cannot show a minimal 
free air and localization of the intestinal perforation (24). Free air under the 
diaphragm is a classic sign of pneumoperitoneum on the upright chest and 
abdominal radiographies. CT is very sensitive to detecting very little free intra-
abdominal air, and the lung parenchyma window is useful for detecting free air 
(Fig 4). CT findings of gastrointestinal perforation are free air in the abdomen, 
discontinuity in the intestinal wall, and extravasation of oral contrast material 
outside the intestinal lumen (23). 

Figure 4 a-d. A 55-year-old female patient with a history of ovarian carcinoma 
(CA) who died despite emergency surgery. 
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(a) Lateral radiography and (b) sagittal CT images show multiple intra-abdominal 
free air (straight arrows) compatible with intestinal perforation. There were also 
diffuse ascites due to ovarian CA. (c) Coronal CT images show multipl airs in the 
intestinal walls (pneumatosis intestinalis) due to intestinal necrosis (arrowhead) 
and gas in the portal venous system (curved arrow). (d) axial CT shows gas in 
the portal venous system (curved arrow) and free abdominal air (straight arrow).
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1. INTRODUCTION

“Acute abdomen” refers to a clinical situation marked by the 
development of severe abdominal discomfort that must be treated 
quickly, either medically or surgically. Acute abdominal pain is 

a common symptom among patients who visit the emergency room, and it can 
result from either trauma or non-traumatic diseases. The most important imaging 
technique for assessing patients with severe abdominal injuries and those with 
nontraumatic acute abdominal illness is widely acknowledged to be computed 
tomography (CT). Unenhanced CT scans are not commonly performed in cases 
of acute abdominal pain. Contrast-enhanced CT can be obtained in the arterial 
and portal phase. The excretory phase can be added in terms of urinary tract 
pathologies. To use ultrasonography (US) as the starting approach in patients 
with acute abdominal pain and to refer patients with negative US to CT. The 
current use of conventional radiography is limited to bowel obstruction and 
subdiaphragmatic free gas. In the evaluation of acute abdomen, magnetic 
resonance imaging (MRI) offers an alternative to CT and does not expose the 
ionizing radiation.

However, CT is indispensable in imaging acute abdomen in terms of both 
cost effectiveness and diagnostic sensitivity.

2. ABDOMINAL TRAUMA

Abdominal discomfort is a frequent complaint made by trauma victims
who visit the emergency room. Some of them need medical or surgical treatment 
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in the early period. The essential relevance of sonography in the early assessment 
of patients with hemodynamic instability is also well acknowledged, even though 
computed tomography is commonly regarded as the primary imaging method for 
the evaluation of severe trauma patients. Because it is repeatable, non-invasive, 
non-irradiating, and affordable, US has acquired widespread recognition as a 
viable triage tool to assess trauma patients with probable abdominal injuries. US 
is employed as a quick diagnostic test in the current clinical approach to show 
intra-abdominal free fluid in traumatic abdominal injuries (1). 

When CT was first used in clinical practice, acquisition times were long 
and image quality was poor. Its role in trauma patients has grown in importance 
since the introduction of new technologies such as multidetector CT (MDCT)
(2). The use of CT allows for 3D reformatting with a flexibility, allowing for a 
thorough analysis of vascular and visceral structures. Modern technology has 
reduced the time required for CT scans and made it possible to detect small 
injuries that were previously missed. The quickest imaging technique that 
allows multitrauma patients to have their entire body examined effectively is 
computed tomography. 

In order to find solid and visceral organs as well as vascular injury during 
abdominal and pelvic scans, it is advised to perform CT with contrast agent. 
Rapid acquisition techniques allow for multiphasic imaging on the CT. To assess 
arterial structures, one uses arterial phase imaging. The portal phase is useful for 
identifying injury to abdominal organs. In the case of urinary tract injuries, late 
phase evaluation is advised.

Coronal and sagittal images obtained through multiplanar reconstruction 
are particularly useful in evaluating vertebrae and other structures. MIP 
(maximum intensity projection) and VR (volume rendered) reconstruction are 
also used in cases of vascular injuries, spinal or pelvic fractures. 

Whole-body CT scanning for multi-trauma patients in emergency 
departments is becoming more common. Radiation exposure is another topic 
that has come up as a result of this situation(3). The development of dose 
modulation techniques by CT manufacturers to lower radiation to the ideal 
dose was motivated by the detection of the deterministic and stochastic effects 
of radiation(4). Furthermore, trauma CTs are mostly used in the emergency 
department on children. The long-term effects of radiation on this population 
continue to be a source of concern.

The ALARA principle (as low as reasonably achievable) should not 
be overlooked when doing an ideal assessment on the relevant patient in 
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the emergency services while taking radiation safety considerations into 
consideration.

Benefiting from dose modulation in the devices is required to lower the 
radiation dose in CT scans. By regulating the tube current and voltage in this 
way, the patient can receive the least amount of radiation feasible without the 
image quality suffering.

Some studies using low-dose CT and lower tube current have demonstrated 
satisfactory images(5,6). 

There have been very few studies done on the use of MRI in hemodynamically 
stable trauma patients. In fact, there aren’t many MRI indications for trauma 
patients, and patient compliance is challenging. 

Therefore, despite the need for caution due to radiation exposure, CT plays 
a crucial role in trauma. It is crucial not only for the injury’s detection but also for 
getting multi-trauma patients the right surgical treatment as quickly as feasible. 

3. NON-TRAUMATIC ABDOMINAL EMERGENCIES

One of the most frequent reasons for admission to the emergency room is 
acute abdominal pain. Acute abdominal pain can also be caused by disorders 
necessitating immediate surgery, even though the etiology may be vast and 
self-limiting. With just a medical history, physical exam, and lab results, some 
situations are challenging to diagnose. Diagnostic imaging methods are routinely 
employed as a result (7). Direct radiography’s function has diminished as cross-
sectional imaging has grown in popularity. For children, the most common 
imaging technique is ultrasound. It can also be used to assess the pelvic organs 
and hepatobiliary system. Computed tomography, however, is the most useful 
imaging technique for orienting patients with severe abdominal discomfort 
(8-11). 

Contrast-enhanced CT is the most appropriate imaging method in the 
approach to non-localized acute abdominal pain according to the American 
College of Radiology (ACR) appropriateness criteria. Direct radiography, 
ultrasonography and non-contrast CT have a more limited place in these cases.

3.1. Acute right upper quadrant pain

Acute calculous cholecystitis is a common condition in patients presenting 
with right upper quadrant pain. In these cases, it would be more appropriate to 
prefer ultrasonography.
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Finding gallstones is the main evaluation focus. The sonographic Murphy 
sign, gallbladder wall thickening, and pericholecystic fluid are examples 
of secondary findings (Figure 1). A gallstone often blocks the cystic duct in 
acute cholecystitis. Due to the limited blood supply, gallbladder perforation 
and the accompanying pericholecystic abscess frequently occur close to the 
fundus of the gallbladder. CT might be helpful for sonographic diagnosis and 
complications(12).

 

Figure 1. Sonographic image of acute cholecystitis.

3.2. Acute left upper quadrant pain

Rare cases of acute left upper quadrant discomfort exist. The cause may 
include a peptic ulcer, spleen infarction, or abscess. CT is typically utilized, and 
US is rarely. In the diagnosis of stomach diseases, endoscopy might also be a 
solution. 

3.3. Acute right lower quadrant pain and approach to acute appendicitis

It is well known that acute right lower quadrant discomfort frequently 
leads to admission to the emergency room. Its clinical etiology is complex, and 
therapy options are numerous.
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In addition to being the most frequent cause of acute abdominal pain, 
acute appendicitis is also the most common cause of right lower quadrant pain. 
Terminal ileitis, pelvic inflammatory disease, hemorrhagic cyst rupture, ovarian 
torsion, and ectopic pregnancy are further disorders that cause right lower 
quadrant pain. The preoperative diagnosis of these patients has been made easier 
by recent developments in cross-sectional imaging (13).

US is mostly used to assess acute appendicitis, particularly in children. 
The fact that it is not compressible and has a diameter greater than 7 mm is 
significant for the diagnosis. On US, it can be challenging to distinguish normal 
appendix. When inflamed, it becomes apparent.

Utilizing the US needs user-dependent competence, and obese patients 
have challenging imaging. When sonographic results are unclear or a patient is 
suspected of having a complicated appendicitis, computed tomography is used 
as a diagnostic tool (Figure 2). 

 

Figure 2. Complicated acute appendicitis with abscess formation.

3.4. Acute left lower quadrant pain

The sigmoid colon diverticulosis is the most typical cause of left lower 
quadrant pain. About one-fourth of instances involve inflammation. In its 
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diagnosis and exclusion, CT is crucial(14). On radiographic examination of the 
intestinal wall, diverticula, wall thickening, and stranding in paracolic fat planes 
are visible(15).

When found on a CT scan, an abscess or extraluminal free air implies 
complicated diverticulitis (Figure 3). Fistulas and intestinal obstruction might 
also be considered complications(16).

Figure 3. Perforated sigmoid diverticulitis with pneumoperitoneum.

3.5. Approach to intestinal obstruction

There are many conditions that can produce acute diffuse abdominal pain, 
including those that involve the gastrointestinal system or peritoneum. Bowel 
obstruction is known to be the most common cause of surgical hospitalizations, 
despite the fact that gastroenteritis is highly common(12).

While malignancies predominate in colonic obstructions, adhesions are 
the primary cause of small bowel obstructions. Conventional radiography and 
clinical examination can both identify bowel blockage (Figure 4). However, 
computed tomography is the primary imaging technique that establishes the cause 
and degree of obstruction and establishes the surgical course of action(17,18).
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Figure 4. Air-fluid levels in distended small bowel segments consistent with 
intestinal obstruction. 

3.6. Approach to mesenteric ischemia

Ischemic bowel disease should be considered in the differential diagnosis 
in circumstances where there is insufficient mesenteric blood flow. Acute 
mesenteric ischemia is brought on by arterial blockage, hypotension, and venous 
circulation issues. In these situations, CT is routinely used, and CT angiography 
can be used to visualize the mesenteric arteries. Radiological signs of intestinal 
ischemia include edema and a lack of enhancement in the intestinal wall(7) . 
Ascites, intraperitoneal free air, and air-fluid levels are among findings that 
show the condition has gotten more complicated. There may also be additional 
abnormalities, such as intestinal pneumatosis and air in the portal vein. The lung 
window is useful for clearly displaying the pneumoperitoneum. Patients are 
swiftly referred for surgical therapy when these indicators are found using CT.
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Figure 5. Ischemia in the small bowel segment is indicated by presence of 
pneumatosis intestinalis.

3.7. Approach to urinary colic

Urinary colic is a frequent illness that produces severe flank pain. Although 
US can identify hydronephrosis, CT without contrast is the essential imaging 
technique for urinary system stone(19). Without the use of intravenous contrast, 
the ureters and renal collecting system can be examined in this procedure. CT 
is useful for determining the grade of dilatation, the location of the occlusive 
stone, and the best approach to take.

3.8. Approach to acute pancreatitis

Acute pancreatitis is a significant cause to epigastric discomfort. Acute 
pancreatitis’ etiology includes gallstones and detectable with US. However, in 
circumstances like the degree of inflammation, the presence of complications, or 
the presence of collections, CT is required to be beneficial. This disease, which 
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manifests as pancreatic edema, frequently has complications. By resulting in 
necrosis, hemorrhage and thrombosis in nearby vessels, it may be lethal (12) 
(Figure 6).

Figure 6. Acute pancreatitis causes necrosis and peripancreatic  
inflammation in the pancreatic body part.

One of the reasons of acute abdomen that might be fatal is acute aortic 
syndrome. Hemodynamic stability needs to be attained right away in cases 
where an abdominal aortic aneurysm rupture is suspected. Then, using CT 
angiography, an aortic aneurysm and bleeding in the paraaortic region are found. 

3.9. Role of MRI in abdominal and pelvic emergencies

When evaluating abdominal and pelvic emergencies, magnetic resonance 
imaging falls short of CT and US. Because it doesn’t contain radiation, it is 
recommended for pregnant patients as an alternative to CT (20). However, 
MRI has a great sensitivity in detecting gynecological diseases and acute pelvic 
pain. The drawbacks of MRI include prolonged imaging time and a relatively 
challenging availability in emergency rooms.
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There is not a lot of scientific data on the utility of MRI in acute abdomen 
cases. However, the higher cost also has a disadvantage. For MRI optimization 
and diagnostic accuracy to be maximized, suitable protocol establishment is 
crucial. Although it is being explored as a substitute owing to radiation exposure, 
there is yet insufficient data to support its routine use.
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1 Scrotal EmergencIes

Scrotal pain is one of the emergencies that require careful attention in 
the differential diagnosis and early diagnosis is important. Imaging 
is required for causes of scrotal pain. Ultrasonography (US) and color 

Doppler US (CDUS) is the first preferred imaging modalities since there is no 
ionizing radiation and it is fast and easily accessible (1–3). The use of magnetic 
resonance imaging (MRI) is limited compared to the US due to its longer 
imaging time, not being easily accessible, and not being available in every 
health center. However, it can be helpful in the differential diagnosis when US 
and CDUS are not sufficient (4). While a linear high-frequency (7.5–12.0 MHz) 
transducer is used in US and CDUS, low-frequency convex probes can help 
examine deep fascia in infectious pathologies with extra-scrotal spread such as 
“Fournier Gangrene”. CDUS is required to demonstrate vascularity in patients 
with suspected infection or torsion. However, US and CDUS depend on the 
experience of the operator, and the “absence of pseudo-flow” may occur due to 
incorrect adjustment of the blood flow echo to the transducer reaching angle. In 
such cases, “Power Doppler US”, which is not affected by the doppler angle, 
can be applied (5).
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1.1 Non-Traumatic Conditions

1.1.1	Epididymitis	

The most common cause of acute scrotal pain is epididymitis. If epididymitis 
is left untreated, infarction may develop in the testicular parenchyma. Due to the 
retrograde spread of infectious pathogens, the epididymal tail is affected first 
and then the other parts are affected, so the first imaging findings appear inthe 
epididymal tail region (6). In the US, due to inflammation in the epididymis, 
the echogenicity is decreased compared to the testis, its diameter is increased, 
and it has a heterogeneous appearance (6). Increased vascularity is detected in 
CDUS (7). If epididymitis is not treated early, it becomes complicated. In US 
and CDUS, especially the central part of the tail is hypoechoic and vascularity 
is reduced or absent, while a significant increase in vascularity can be seen in 
its periphery (7). These findings are indicative of an abscess developing due to 
delayed diagnosis or unsuccessful treatment (8).

1.1.2	Epididymo-orchitis

It is a co-infection of the epididymis and testis and is seen in 20-40% of 
patients with epididymitis (2). The most common cause of emergency scrotal 
pain is testicular torsion. Pain associated with epididymo-orchitis decreases 
or improves with testicular elevation (Prehn’s sign), whereas pain does not 
decrease with elevation in testicular torsion (6). Edema occurring in the testis 
may prevent venous return, leading to increased intraparenchymal pressure 
and disruption of arterial circulation, resulting in necrosis (9). Unsuccessful 
treatment of epididymo-orchitis may cause pyocele or intra-testicular abscess 
(10). In US and CDUS, the parenchyma is hypoechoic, heterogeneous, and 
noticeably increased vascularity compared to the normal epididymis and 
testis (6).
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Figure 1A-D) A 57-year-old male patient complained of scrotal pain, swelling, 
and redness. US and CDUS were performed. A-D) In US and CDUS imaging 
with high-frequency linear and low-frequency convex transducers, the right 
testis and epididymal parenchyma appear hypoechoic heterogeneous compared 
to left testis and epididymis, and their vascularity is noticeably increased. On the 
right, the intrascrotal fluid is increased and contains echogenic septa. Control US 
and CDUS were performed on the patient diagnosed with epididymo-orchitis 
because his complaints increased 2 weeks after the treatment was started. MRI 
was applied to the patient with a fistulous collection under the skin. 
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Figure 1 E-H) In the same patient;E) In the T2W FS image, the parenchyma 
of the right testis and epididymis was heterogeneous, sizes of the epididymis 
increased, the intrascrotal fluid increased, and a hyperintense collection under 
the skin was observed. F-H) On postcontrast images, increased contrast 
enhancement was observed around the epididymis and subcutaneous collection. 
The collection was evaluated as an abscess and drained.

1.1.3	Fournier	Gangrene

It is a urological emergency that is rarer in women (male/female ratio= 
10/1), can spread to the deep fascial layers, includes widespread necrosis, 
and has a mortality of 15% to 50%.(11–14)Comorbidities, especially diabetes 
mellitus and alcoholism, that impair the immune system are the main factors (13). 
Although the US can be used in the diagnosis because it shows subcutaneous gas 
echogenicity and collections, it may be insufficient in determining the spread of 
the infection (6). In addition, performing pressure with the transducer during the 
US application may increase the patient’s pain. Therefore, contrast-enhanced CT 
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(CECT), which covers the abdomen, pelvis, scrotum, and penis, is the imaging 
modality that should be the first choice in patients with Fournier’s gangrene, 
as it can show the focus of infection and its relationship with the surrounding 
tissues (11). On CT, minimal or diffuse gas densities and fluid collections can be 
seen in the subcutaneous and deep soft tissues (6,11–14). However, the US can 
be performed in the emergency room and intensive care units (6).

Figure 2 A 59-year-old male patient presented with severe scrotal pain, swelling, 
and redness extending to the perineal and penile region in addition to abdominal 
pain. The patient had a history of colon cancer with metastases to the liver and 
bones. Contrast enhancement CT was applied to the patient. A-D) Subcutaneous 
air densities (arrowheads) were observed in both intrascrotal areas and around 
the penis, more prominently in the right intrascrotal area. In addition, there 
was an increase in leveling fluid (white arrows) containing air densities in 
the right intrascrotal space(This figure was obtained from Assoc. Prof. Dr. 
Leyla KARACA’s archive with her permission. Department of Radiology, 
MedicalFaculty, Inönü University, Malatya, Turkey)
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1.1.4	Testicular	torsion

Testicular torsion is a surgical emergency that is most frequently seen 
in adolescent boys and should be early diagnosed (2). US scan of the testis 
with torsion in the early period may be normal (15). In CDUS, the absence of 
vascularity on the torsioned side compared to the normal testis is diagnostic (15). 
In the late period due to ischemic changes, testicular size increases and the 
parenchyma is hypoechoic and heterogeneous (15,16). These findings indicate 
that the testis has begun to lose vitality (16).

Figure 3 A 22-year-old male patient presented with the complaint of sudden 
onset and increasing scrotal pain. In the US, left testis distances were increased 
compared to the right, and parenchymal echogenicity was decreased. While 
vascularity was observed in the right testicular parenchyma in CDUS, there was 
no vascularity in the left. The patient with a diagnosis of testicular torsion was 
performed surgically detorsion.

1.2 Traumatic Conditions

Scrotal trauma is seen in less than 1% of trauma (blunt and penetrating) 
(17). Emergency surgery is required as testicular ischemia may develop after 
trauma (15). US and CDUS are successful in the diagnosis of scrotal trauma 
and are the first-choice imaging method. Depending on the severity of scrotal 
trauma, contusion, rupture or infarction may develop. In the US, heterogeneity 
in the parenchyma and irregularities in the testicular contour can be observed. 
Hematocele in the scrotum and rupture lines in the testicular tissue can be 
observed (17–21). The presence of an intrascrotal hematocele (US > 5 cm) or 
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interruption of the continuity of the tunica albuginea is an indication for surgical 
exploration for testicular rupture (22,23). MRI may be helpful in cases where 
the US is inadequate (15). Normal testes are both T1W (intermediate signal 
intensity) and T2W (highsignal intensity) homogeneous (24). Heterogeneous 
hypointense areas can be observed in T2W in trauma patients (25,26).

2 PenIle EmergencIes

Penile emergencies are often due to traumatic causes although acute penile 
diseases are rare. US and CDUS are the first-choice modalities, as in the scrotum 
(15). MRI can be used to show facial lacerations in the penis, especially in 
patients with blunt penile trauma (15). There are two corpora cavernosa on the 
dorsal penis and a corpus spongiosum on the ventral (27). The corpora cavernosa, 
which plays a role during erection, consists of sinusoids that fill with blood (27). 
In addition, superficial fascia tunica albuginea and deep fascia Buck’s fascia 
contribute to the rigidity of the penis after erection by wrapping the corpora 
cavernosa (28). Venous return in these caverns is prevented, resulting in the 
erection of the penis (15,28). Injury to the caverns and fascia causes erectile 
dysfunction. For this reason, grayscale imaging of the penis with a high-frequency 
(7.5–12.0 MHz) linear transducer, which provides high-resolution images, and 
blood flow evaluation with CDUS should be performed (29,30). MR imaging of 
the penis is used in suspicious cases or for pre-surgical evaluation.

2.1 Priapism

It is a prolonged erection due to disruption of normal venous return, 
unrelated to sexual pleasure (31,32). Prolonged priapism may lead to permanent 
erectile dysfunction due to persistent ischemic changes (31). CDUS may 
indicate increased blood flow in the cavernosal artery, arterial-lacunar fistula, 
or pseudoaneurysm (15,31). Digital subtracted angiography (DSA) visualizes 
fistula and pseudoaneurysm more clearly and can be treated with DSA-guided 
embolization (33,34).

2.2 Penile Fracture

Penile fracture is a blunt traumatic injury, mostly caused by sudden bending 
of the erect penis (35). It is caused by the rupture of the tunica albuginea or one 
or both of the corpora cavernosa (36). As a result of the rupture, pain, swelling, 
and hematoma occur. The US can show irregularity in the tunica albuginea 
and hematoma in the corpora cavernosa (29,30). If air echogenicity is present 
within the caverns, injury of the urethra should also be suspected, and retrograde 
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urethrography should be performed as the US will be insufficient (37). MRI 
better demonstrates disruption of the tunica albuginea and changes in signal on 
T1W and T2W images according to the stage of the hematoma (35,37).

Figure 4 A 41-year-old male patient had pain and swelling, especially in the 
proximal part of the penis, due to the sudden torsion of his erect penis. After 6 
days, US (not shown) and MRI were performed because the swelling increased 
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and extended into the scrotum. A-C) A hypointense, irregular fracture line 
(white arrows) extending from the middle part of the left corpus cavernosum 
to the proximal was observed. A lobulated contoured hypointense hematoma 
(asterisks) in the T2W image, extending from the proximal of the penis to the 
left intrascrotal area was observed. D-F) In postcontrast T1W images, the right 
corpus cavernosum is normally seen as hyperintense due to enhancement. On 
the left corpus cavernosum, full-thickness, non-enhancing, irregular fracture line 
(white arrows), and hypointense, lobulated contoured hematoma (asterisks) was 
observed in the left intrascrotal area.(This figure was obtained from Assoc. Prof. 
Dr. Leyla KARACA’s archive with her permission. Department of Radiology, 
Medical Faculty, Inönü University, Malatya, Turkey)
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1. Introduction

Acute abdominal symptoms are among the most frequent reasons 
people attend the emergency room. Disorders of the biliary system and 
pancreas account for the majority of these diseases. Cross-sectional 

imaging helps clinicians diagnose and assess patients with acute abdominal 
disorders. Due to technological advancements over the past several years, 
notably in terms of enhanced acquisition speed and lower radiation dosage, 
MDCT (multidetector computed tomography) has emerged as the preferred 
imaging modality for emergency abdominal imaging. MDCT’s extensive value 
in abdominal crises is well established.

MRI (magnetic resonance imaging) may be necessary for the assessment 
of specific clinical circumstances. MRI has the particular benefit of avoiding 
ionizing radiation as compared to MDCT. MR cholangiopancreatography 
(MRCP) has evolved into an indispensable imaging technique for the biliary 
system and pancreasHeavy T2-weighted images provide a quick, noninvasive 
assessment of the biliary tree and pathological localization. Moreover, MRI 
may provide pertinent information to individuals being assessed for biliary 
or pancreatic injuries, bile leakage, acute pancreatitis, cholecystitis, or an 
obstructed biliary tract.

This article describes the cross-sectional imaging characteristics, 
diagnostic criteria, and consequences of pancreaticobiliary emergencies that are 
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regularly seen. This includes a discussion of acute cholecystitis, cholangitis, and 
pancreatitis. There are also other categories of problems that can happen with 
these diseases, as well as artifacts that can look like pathology.

2. Common Hepatopancreatobiliary Emergency Pathologies 

2.1.  Acute Cholecystitis and Associated Complications

A stone blocking the cystic duct or gallbladder neck causes mainly acute 
cholecystitis (1). Due to its inexpensive cost, convenient accessibility, quick 
test duration, and minimal ionizing radiation exposure, ultrasonography is the 
ideal initial imaging method for acute cholecystitis (2). Ultrasound is restricted 
to evaluating acute cholecystitis complications. For precise localization and 
surgical planning, such problems may need CT or MR imaging. CT and MR 
imaging can examine or exclude alternative upper right quadrant pain causes.

CT scans show an enlarged gallbladder, mural enhancement, thickness, 
pericholecystic fat stranding, and fluid in acute cholecystitis without sequelae (3). 
Gallbladder neck or cystic duct calculus. Due to gallstones’ variable composition, 
CT has limited ability to identify them. Isodense gallstones may not be visible 
on CT (4). MRI is equally effective as ultrasonography and CT in detecting 
acute cholecystitis (Figure 1). On the MRCP, a gallbladder neck or cystic duct 
stone may present as an oval filling defect. The US detects cholelithiasis more 
sensitively and can identify gallstones in some patients. The most common but 
least specific observation is the wall thickness of the gallbladder. This is seen in 
hepatitis, hypoproteinemia, heart failure, and acute pyelonephritis (5, 6).

Figure 1: Acute cholecystitis in a 38-year-old female patient. The gallbladder 
demonstrates an increase in wall thickness (white arrow) on axial CT (a) and 
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T2-weighted (b) images. On axial MRI scans, a hypointense gallstone is visible 
(b, c). In the MRCP image (d), the increased wall thickness, pericholecystic 
fluid, and normal common bile duct are observed.

Gangrenous cholecystitis is a complication that can arise following acute 
calculous cholecystitis and affects up to 40% of patients. This complication can 
be fatal (7). CT findings of intraluminal membranes, isolated mural defects, 
weakly enhanced walls, diminished mural enhancement, and pericholecystic 
abscesses are specific for gangrenous cholecystitis (8). A focal defect next 
to pericholecystic fluid is alarming and indicative of gallbladder perforation, 
which may lead to an intrahepatic abscess, pericholecystic abscess (Figure 2), 
or peritonitis (9). Serial CT or US scans that show a fast rise in the amount of 
pericholecystic fluid are a good sign of a perforated gallbladder.

Figure 2: Gallbladder perforation in a 42-year-old male patient. A pericholecystic 
abscess (long arrow) is seen as a focal defect in the gallbladder wall (short 
arrow) on axial CT (a) and T2-weighted (b) images (long arrow). In the contrast-
enhanced MRI sequence, contrast enhancement is observed in the gallbladder 
wall and around the abscess.

Emphysematous cholecystitis is caused by gas-forming organism 
infections. Patients with diabetes have a higher probability and may exhibit 
less severe symptoms. The CT is diagnostic, demonstrating cholecystitis 
characteristics and intramural gas (Figure 3). Emphysematous cholecystitis is 
more likely to progress to perforated cholecystitis than simple cholecystitis (10).
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Figure 3: A female patient of 66 years old with emphysematous cholecystitis. 
The CT axial image reveals intramural gas in the gallbladder wall.

Gallstones in the cystic duct or gallbladder neck contribute to extrinsic 
compression of the common hepatic duct, resulting in Mirizzi syndrome 
(Figure 4). Recurrent inflammation can cause cholecystocholedochal fistula. 
Without a pathognomonic pattern, stomach discomfort, fever, and jaundice are 
common symptoms, making a clinical diagnosis challenging (11). CT can detect 
intrahepatic bile duct dilation alongside a common bile duct of normal size. 
MRCP gives extra information on the precise location of the obstacle (12).

Figure 4: A female patient with Mirizzi syndrome, 45 years old. A T2-weighted 
axial scan (a) reveals a hypointense gallstone within the cystic duct. The impact 
of the gallbladder stone on the intrahepatic bile ducts and bile duct dilatation 
is evident in the MRCP image (b). The calibration of the common bile duct is 
within normal ranges.

Patients with acute cholecystitis and its accompanying consequences 
report nonspecific symptoms. Clinical severity may not reflect underlying 
issues. Cross-sectional imaging identifies acute cholecystitis complications. The 
emergency radiology staff must be familiar with these imaging findings.
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2.2.  Imaging of Acute Cholangitis

Cholangitis is an inflammatory disease of the bile ducts that may or may 
not be accompanied by infection (13). Using the patient’s clinical features, 
medical records, and basic laboratory tests, cholecystitis is evaluated. When 
hepatobiliary symptoms cannot be pinpointed, cross-sectional imaging is 
suggested. Ultrasound is the imaging technique of choice for patients with 
colicky abdominal pain (14–16).

Cancer, trauma, and postoperative patients benefit greatly from CT (17). 
Magnetic resonance cholangiopancreatography is favored for identifying 
acute biliary problems because it offers an extensive morphological overview 
and, if gadoxetic acid is provided, functional and morphological data on the 
hepatobiliary system (18–20) (Figure 5). Endoscopic ultrasonography and/
or retrograde cholangiography are done if brush cytology, peripapillary 
duct assessment, stenting, or stricture dilatation are needed. Percutaneous 
transhepatic cholangiography can be utilized when the previous options are not 
applicable (21).

Imaging is performed to evaluate the location and cause of biliary blockage 
in addition to the presence of hepatic complications. By demonstrating biliary 
obstruction, CT imaging can validate the clinical diagnostic criteria for acute 
cholecystitis. CT is presently a viable imaging modality with high diagnostic 
performance for biliary obstruction as a result of hardware and software 
advancements (22–24).

Figure 5: A male patient, age 56, with acute cholangitis. Coronal T2-weighted 
(a) and MRCP (b) images demonstrate an increase in wall thickness (white 
arrow) in the distal common bile duct in conjunction with intrahepatic bile 
duct dilation. In coronal contrast-enhanced CT (c), an increase in thickness and 
accompanying contrast enhancement (black arrow) are detected at the distal end 
of the common bile duct.
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T2-weighted images reveals an increase in periductal signal intensity, 
an abscess, thrombosis, transient periductal signal variation, and a ragged 
duct in acute cholangitis. Biliary ductal dilatation with wall thickening is also 
a frequent observation in individuals with cholangitis. On contrast-enhanced 
MRI, increased enhancement is often seen (Figure 6). Due to the prevalence 
of hepatic occlusion and periportal inflammation in acute cholangitis, they can 
produce portal vein compression and peribiliary plexus dilatation. With these 
changes in blood flow, the flow in the hepatic artery may go up, causing an 
uneven early phase enhancement (25). In patients with cholangitis, MRI reliably 
detects the source of biliary abnormalities and is particularly effective for 
predicting acute cholangitis.

Figure 6: A male patient, age 35, was diagnosed with acute cholangitis. The 
axial T2-weighted (a) image shows an increased periductal signal intensity with 
wall thickening (white arrow). On contrast-enhanced coronal (b) and axial (c) 
MRI sequences, increased enhancement is seen (white arrows).

2.3. Acute Pancreatitis and Corresponding Complications

Acute pancreatitis is a common reason for ER visits, ranging from moderate 
interstitial to severe types with local and systemic effects (26, 27).

Acute pancreatitis can be necrotizing or interstitial edematous based 
on its pathologic characteristics. Interstitial edematous pancreatitis is more 
frequent and is characterized by non-necrotizing inflammation of the pancreas. 
Inflammatory edema causes diffuse pancreatic enlargement in the majority of 
individuals (Figure 7). Occasionally, the enlargement is limited to a single area. 
There are no non-enhanced regions on contrast-enhanced CT scans of pancreatic 
parenchyma. Peripancreatic fat often exhibits inflammatory alterations such as 
haziness or minor stranding; peripancreatic fluid may also be present (28).
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Figure 7: A female patient with acute pancreatitis, 61 years old. Axial CT images 
reveal pancreatic head enlargement (a) and peripancreatic fluid (b).

Necrotizing pancreatitis frequently manifests as pancreatic and 
peripancreatic tissue necrosis. The mixed subtype is characterized by non-
enhancing pancreatic parenchyma and diverse peripancreatic collections (29).

Interstitial edematous pancreatitis patients might develop acute 
peripancreatic fluid accumulation within the first four weeks. It becomes more 
structured and forms a capsule after four weeks that enhances on CT, keeping 
only fluid and no necrosis. This is a pseudocyst, a well-defined collection 
enclosed by a capsule (Figure 8).

Figure 8: A female patient of 72 years old with a pseudocyst. The axial CT 
image shows a well-defined hypodense collection, and it is observed that the 
cystic lesion communicates with the pancreatic duct (arrow).

In the first four weeks of necrotizing pancreatitis, acute necrotic collection 
occurs, which consists of disorganized necrotic collections. On CT, it lacks a 
distinct wall that encloses the collection. Four weeks of necrotizing pancreatitis 
results in the development of WON (walled of necrosis). On CT, it may be 
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distinguished from a pseudocyst by the presence of interior solid components 
(30, 31).

Late-phase MRI is more common, has stronger soft tissue contrast 
resolution, and delivers a more accurate biliary and pancreatic channel 
examination. On T1-weighted, fat-suppressed images, the pancreas is 
hyperintense due to pancreatic acinar proteins (32). On T2-weighted images, 
the pancreatic parenchyma is hypointense (Figure 9). Necrotizing pancreatitis 
has a hypointense T1WI, a hyperintense T2WI, and no contrast agent-induced 
enhancement (33) (Figure 10).

Figure 9: A male patient with acute pancreatitis, age 58. An axial T2-weighted 
image demonstrates pancreatic expansion and peripancreatic effusion (a). 
Contrast-enhanced MRI, homogenous enhancement is noticed.

Figure 10: Male patient, 38 years old, with necrotizing pancreatitis. The necrotic 
zone demonstrates hypointensity on T1WI (a), hyperintensity on T2WI (b), and 
no contrast agent-induced enhancement (c, d).
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Acute peripancreatic collections are uniformly hyperintense and 
hypointense on T2WIs and T1WIs, respectively. On MRI, pancreatic pseudocysts 
have a smooth wall, homogeneous fluid intensity on T1WIs and T2WIs, and no 
debris (34) (Figure 11). MR with MRCP can help plan a pseudocystomy by 
analyzing the internal composition and showing the link with the stomach or 
duodenum.

Figure 11: A female patient, age 54, with a pseudocyst. The pseudocysts of 
the pancreas have a thin, smooth wall, homogeneous liquid intensity on T2WI, 
and no solid particles in the fluid (a). On MRCP, the cystic lesion is shown to 
communicate with the pancreatic duct. No noticeable contrast enhancement is 
detected on MRI scans (c, d).

Acute necrotic collections lack capsules and exhibit mixed T1WI and 
T2WI signaling (Figure 12). Infections are a frequent complication of WON, 
which presents as an enclosed effusion containing non-liquid material, has 
banded, free-floating tissue fragments, and no increased signal on scans (35).

Figure 12: A man patient aged 45 with a WON. Mixed T2WI (a) and T1WI 
(b) signal intensity with an irregular collection. Heterogeneous contrast 
enhancement is seen on the MRI image (c).
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3. Conclusion

Cross-sectional imaging of hepatopancreatobiliary diseases is on the rise 
in the emergency department due to its ability to accurately identify pathology 
and function as a problem-solving tool in times of diagnostic ambiguity. Even 
though CT is the most common imaging method, MRI is also important in 
hepatopancreatobiliary diseases. 

Emergency evaluations of young and pregnant patients, as well as those 
who undergo repeated cross-sectional imaging, are aided by MRI’s absence of 
radiation exposure. In patients with contraindications such as renal insufficiency 
or allergy, MRI typically eliminates the requirement for iodinated contrast 
exposure, and diagnostic tests can frequently be performed without any IV 
contrast at all. Modern MRI may be performed using rapid sequences that are 
tailored to the state of the patient in the clinic. This cuts down on scan time and 
improves diagnostic accuracy.
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1. Introduction

Prostate cancer is the cancer type with the highest 5-year prevalence in 
men all over the world, and its incidence is the 2nd after lung cancer, and 
its mortality is 5th among all other cancers (1). The correct management 

of prostate cancer requires accurate determination of localization, metastasis 
and newly developed foci. Although multiparametric MRI is very successful in 
imaging the primary tumor and in T staging, its specificity in evaluating lymph 
node metastases is low, and imaging is limited to the pelvic area (2).

In recent years, new PET agents with specific molecular targets have been 
widely used in prostate cancer, and 68Ga-PSMA is the most important of these 
agents. 68Ga-PSMA is a radiopharmaceutical that binds to prostate-specific 
membrane antigen (PSMA), a membrane antigen specific to prostate cancer 
cells. 68Ga-PSMA PET/CT has been proven to be superior to other PET agents in 
prostate cancer and to have a significant impact on the management of prostate 
cancer (3).

68Ga-PSMA PET/CT is used in prostate cancer staging, treatment plan, 
biochemical recurrence, even at low PSA levels. It has become an increasingly 
preferred imaging method in determining its localization. Optimal acquisition 
time of 68Ga-PSMA PET/CT and possible clinical contributions of additional 
images taken at different times has been a subject of interest (4). 

Although it was stated in the 68Ga-PSMA PET/CT application guide 
published by EANM and SNMMI in 2017 that the optimum time for PET/CT 
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extraction after 68Ga-PSMA injection is approximately 60 minutes, 68Ga-PSMA 
has fast blood clearance and low background activity. This suggests that images 
to be taken at an earlier time following the injection may also be clinically 
sufficient (5).

Today, Gallium-68 prostate specific membrane antigen (68Ga PSMA) 
positron emission tomography/computerized tomography (PET/CT) imaging 
in prostate cancer (PC) is becoming increasingly common all over the world, 
and recently theranostic (therapeutic – diagnostic) has become an important 
component of applications. In 2017, the Ga-68 PSMA PET/CT imaging joint 
guide of the European Association of Nuclear Medicine and American Society 
of Nuclear Medicine and Molecular Imaging (EANM/SNMMI) was published 
for the first time. Following this published guideline, some of the ongoing 
prospective studies on indications were terminated and published (6).

Indications for PSMA molecular imaging in the multidisciplinary PC 
guideline, including EANM, updated in 2020 by the European Association of 
Urology (EAU) and in the American Society of Clinical Oncology (ASCO) 
optimal imaging strategies guideline in advanced PC in 2020 (7, 8).

2. Importance of PSMA Screening

The rate of prostate cancer diagnosis and localized disease detection has 
increased, while the rate of metastatic disease has decreased due to prostate 
specific antigen (PSA) screening test, (7). Diagnosis is most commonly made 
by transrectal needle biopsy.

Histopathologically, normal epithelial-stroma relationship is impaired in 
PC. The histological Gleason scoring/grading (GS) of the tumor is the most 
important prognostic factor and is graded from the best differentiation to the 
worst (GS between ≤6 and 10) (9, 10). The Gleason system has been revised 
over the years and approved by the World Health Organization. 5 groups (Grade 
Group) have been defined in the Gleason grading by the current international 
Society of Urological Pathology (ISUP) (11, 12).
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Figure 1: Pelvic lymph nodes involved in 18 – F fluorocholine PET and 
PET-CT

The prostate-specific membrane antigen (PSMA) glutamate 
carboxypeptidase II is an internal transmembrane glycoprotein that was first 
identified in 1987 (13). While PSMA is expressed at low levels in normal prostate 
tissue and benign pathologies, it is 100 to 1000 times more intense in prostate 
cancer, and the increase in tumor aggressiveness increases with intratumoral 
angiogenesis (14). While PSMA is found physiologically in extra-prostatic 
epithelial cells, kidney proximal tubule, nervous system cells, jejunal brush 
cells in small intestine, in inflammation-infection and extra-prostatic; it can also 
be found in solid tumors with neovascularization such as renal cell carcinoma, 
hepatocellular carcinoma, breast, lung, and colorectal cancers (15). Although 
PSMA immunohistochemistry studies are not routinely performed in pathology 
reports, studies are based on risk-based treatment plan and individualized 
treatment approach. 

The importance of this is emphasized, and it is argued that its 
histopathological indication in pathology reports is effective in differentiating 
Grade 3 and 4 in terms of treatment approach (16, 17).

PSMA has been an ideal molecular target for both the diagnosis and 
treatment (theranostic) of prostate cancer in nuclear medicine applications. 68Ga 
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is a 68Ge/Ga68 generator product with 89% positron emission, half – life of 67.63 
minutes. 68Ga – labeled PSMA inhibitor radiosynthesis was first performed by 
Banerjee et al., in Johns Hopkins University (18). Later, the Heidelberg group 
developed the 68Ga PSMA-11 and Eder et al. (19) showed that it was specifically 
internalized in human prostate cancer cells and that the radiopharmaceutical 
was upheld at a high level. In the process, other compounds with similar 
biodistribution and imaging properties such as 68Ga PSMA-617, 68Ga PSMA 
I&T were developed (20, 21). 

Figure 2: PET (A), CT (B), PET-CT (C), and bone scintigraphy images (D,E) 
before radical prostatectomy of a patient with prostate cancer (GS 7, 3+4, PSA: 
6.3 ng/ml). All images show a pathological focus in the right ischium. Presence 
of metastases was also shown histopathologically (F)

In PET systems, the three-dimensional distribution and quantitative 
examination of 68Ga PSMA in humans with CT or magnetic resonance imaging 
(MRI) components is considered non-invasive. 68Ga PSMA PET/CT imaging in 
many centers (19).
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Figure 3: Prostate Cancer Case, (GS:7) PET-CT images of the patient. The 
patient undergoes Ga-68 PSMA PET-CT due to elevated PSA (PSA: 1.3 mg/
dl, PSAv: 1 ng/ml/year, PSAdt: 6.1 months) after RT and HT. In PET-CT, 
pathological involvement is detected in 3 millimetric lymph nodes in the left 
obturator region. The patient is given targeted RT.

Data and knowledge in PET/MR systems and 68Ga PSMA imaging 
are increasing in the world. Ga-68 PSMA is among the new agents under 
development, and it has not yet been approved by the US Food and Drug 
Administration (FDA) (19 – 21).
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Figure 4: Pathological involvement of the left supraclavicular region lymph 
node on 68GaPSMA PET CT images in the patient with PSA recurrence. The 
patient who received RT and hormonal therapy had an increase in PSA level 2 
years after the treatment (trigger PSA: 5.8 ng/ml, PSAdt: 2 months, PSAv: 12 
ng/ml/year).

The most important advantage of 68Ga PSMA is that it has been shown to 
be superior to F – 18 choline and other currently FDA-approved agents (C-11 
choline, F – 18 Flucyclovin) in PET imaging at low PSA values in detecting PC 
recurrence (mean sensitivity 76%- 86, specificity 86-100% (22). 

3. Indications

The recommendation level of 68Ga PSMA PET/CT imaging for PC in 
the current guidelines, there is no FDA approval in the current version of the 
National Comprehensive Cancer Network (NCCN), but there is a positive 
opinion that it can be performed in clinical trials and controlled studies (22), in 
the EAU guideline, it is recommended in BR after radical prostatectomy, after 
radiotherapy (RT), multiparametric MRI (mpMR) is recommended in terms of 
biopsy guidance in the first place, but PSMA PET is recommended in patients 
suitable for curative salvage treatment. (7).”
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In the ASCO guideline, there are PSMA PET imaging recommendations 
under the definition of new generation imaging in addition to conventional 
imaging under the conditions specified in advanced PC. It is thought that 
some application areas will be determined more clearly and will be expanded 
according to the results (8). 

Figure 3: (GS: 7, PSA: 8.3) bone scintigraphy (A), SPECT CT (B), and PET-CT 
(C, D and E) images. Bone scintigraphy shows involvement in the sclerotic lesion 
in the left 7th rib and L5 vertebra. On PET images, only prostate involvement 
was detected, no involvement was observed in the areas described in bone 
scintigraphy, and possible bone metastases were detected. has been ruled out.

4. Clinical Applications

4.1. Recurrent-persistent Disease

Biochemical recurrence; detectable or increasing PSA level after primary 
radical treatments. Detection of the recurrent disease focus in the early period 
may allow early and effective salvage treatment. At low PSA levels (<0.4 ng/
mL), multiparametric MRI, bone scintigraphy, CT, and choline-based metabolic 
PET/CT imaging are insufficient to detect metastatic disease. Therefore, when 
BR is followed after RP, although pelvic rescue RT is given empirically to the 
prostate bed, approximately 50% of the patients have metastatic disease (7, 8). 
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Therefore, when biochemical recurrence (BR) is detected after primary radical 
treatments, it is important to distinguish between isolated pelvic disease and/
or oligometastatic disease (≤3 foci) and diffuse metastatic disease (>3 foci) in 
terms of local or systemic treatment decision (8).

Studies have shown that 68Ga PSMA PET/CT is a more appropriate 
technique for detecting the focus or foci of recurrence, especially at low PSA 
levels (0.2 – 2.0 ng/mL) after primary treatment, compared to conventional 
imaging techniques (23). The sensitivity of PET/CT increases in relation to GS 
and PSA kinetics (PSA doubling time) (24).

In prospective and retrospective studies, it has been reported that 68Ga 
PSMA PET/CT, with its high positive predictive value and recurrence detection 
rate at low PSA levels, causes up to 50% change in patient management in 
general (25, 26). However, according to 68Ga PSMA PET/CT results, the 
effect or contribution of disease management-treatment plan change (RT, 
other local treatments, systemic treatments) on long-term disease course is 
not yet clear (25).

In prospective and retrospective studies, it has been reported that Ga-68 
PSMA PET/CT, with its high positive predictive value and recurrence detection 
rate at low PSA levels, causes up to 50% change in patient management in 
general (25, 26). However, according to Ga-68 PSMA PET/CT results, the 
effect or contribution of disease management-treatment plan change (RT, other 
local treatments, systemic treatments) on long-term disease course is not yet 
clear (26).

The success rates of RT and 68Ga PSMA PET/CT-guided salvage RT 
are compared in terms of biochemical progression-free survival. Although 
high-evidence data are limited, 68Ga PSMA PET/CT has a potential role in 
demonstrating the burden of metastatic disease in hormone-sensitive PC after 
radical therapy or in the first PSA recurrence, identification of oligometastic 
disease, and treatment plan Farolfi et al. (27). There are studies showing that 
multimodal management of oligometastatic disease in hormone-sensitive PC, 
salvage treatments, direct-local treatment approaches aimed at metastasis, 
accurate identification and treatment of metastatic foci, can be curative and 
androgen deprivation therapy (ADT) can be postponed (28, 29).

4.2. Newly Diagnosed High-Risk PC Initial Staging

Lymph node metastasis or especially bone metastasis is likely to be 
seen in high risk group PC. Many studies have shown the superiority of 68Ga 
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PSMA PET/CT over conventional in identifying metastatic disease in the initial 
staging of high-risk PC (30 – 33). In the initial staging of high and very high 
risk (locally advanced) PC, which is included in the indications for use in the 
EANM – SNMMI 68Ga PSMA PET/CT application guide, in the latest ASCO 
2020 guideline, scientific data are limited (32).

If the imaging is negative or there are suspicious findings, 68Ga PSMA 
PET/CT is recommended under the name of new generation imaging, as it will 
provide additional information and potentially contribute to the prediction of 
possible changes in disease management (6, 8). In the EAU PC guideline, there 
is no 68Ga PSMA PET/CT recommendation for initial staging in high-risk PC 
(7). Local, regional or systemic multimodal treatment planning is conducted 
according to the following: localization of disease before primary treatment 
(surgery or RT) in high-risk PC, or oligometastatic or widespread metastatic 
disease (6 – 8).

Although it is known that 68Ga PSMA PET/CT may be false-negative 
in lymph node evaluation at low PSA levels and <5 mm lymph nodes, and 
it cannot replace pelvic lymph node dissection, which is the gold standard 
histopathologically on the basis of metastatic lymph nodes. Additionally, it can 
detect lymph nodes <1 cm that are not within the scope of standard primary 
treatments (classical lymph node dissection, RT planning), especially paraaortic, 
main iliac, perirectal, obturator and presacral, and can change the treatment plan 
(34, 35).

Studies have shown that 68Ga PSMA PET/CT detects bone metastases more 
accurately than the standard bone scintigraphy (30). The contribution of bone 
scintigraphy and F – 18 Na – Fluoride (F – 18 NaF) PET/CT in dense-sclerotic 
bone metastases or PSMA-negative metastases is still controversial (7). PC bone 
metastases are mostly blastic-sclerotic, but they can also be lytic-destructive 
or mixed lytic-blastic. While bone metastases do not yet show reactive-blastic 
activity in bone tissue, in the early bone marrow period, active tumor cells can 
be detected molecularly at low PSA levels with 68Ga PSMA (36, 37).

As a result, it has been pointed out that biochemical recurrence (BR) is 
seen in approximately 50% of patients despite effective treatment, especially in 
the high-risk PC group, and the 15-year mortality rate reaches approximately 
36%, which is due to the inability to correctly staging at the beginning with 
conventional examinations (35, 39).

As the first-line examination before curative treatments, it is thought that 
with the correct staging opportunity of 68Ga PSMA PET/CT, more effective 
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treatment will be planned and the incidence of biochemical persistent - possible 
residual disease will decrease and the course of the disease will improve, and 
current guidelines should be reviewed in the light of this information (36).

4.3. PSMA Based Radioligand Pretreatment and Treatment

During Theranostic Practice PSMA-based radionuclide therapies, 
especially Lutetium – 177 PSMA (Lu-177 PSMA, 2 – 6 cycles) are becoming 
increasingly common. Currently, PSMA-based radionuclide treatments are 
applied in metastatic CRPC that does not respond to standard treatments. For 
this treatment to be possible, PC metastases must show PSMA expression 
(theranostic principle). PSMA is an excellent theranostic agent and Ga-68 PSMA 
PET imaging is used in patient selection before treatment. Although there is no 
clear data for “adequate uptake” in terms of treatment, in the current Lu – 177 
PSMA treatment guideline of the EANM/SNMMI, it is recommended that the 
metastatic lesion be higher than normal organ involvement, and in particular, the 
SUVmax value should be at least 1.5 times the SUVmed of the liver (40).

Metastatic lesions with low PSMA expression are not suitable for 
radioligand therapy. Whole body scintigraphic imaging is routinely performed 
after Lu – 177 PSMA treatments. SPECT and/or additional information is 
obtained with SPECT/CT. In the current EANM/SNMMI Lu – 177 PSMA 
treatment guideline, in addition to PSA and post-treatment imaging in evaluating 
radionuclide treatment response, 68Ga PSMA PET is preferred for the possibility 
of growth of PSMA negative lesions. It is recommended to perform cross-
sectional imaging after every 2 cycles (40).

Considering the 68Ga PSMA and F – 18 FDG uptake patterns of metastatic 
lesions before treatment (for example, heterogeneous involvements), serial 
PSA levels, and the addition of cross-sectional imaging such as SPECT/CT to 
whole body imaging after Lu – 177 PSMA treatment may provide sufficient 
information for the evaluation of intermediate treatment follow-up (37, 38).

5. Uptake of Radiopharmaceutical

The average uptake time of 68Ga PSMA is 60 minutes (50 – 100 minutes), 
which is the time to wait after injection for imaging. In some studies, an increase 
in lesion detection was reported 3 - 4 hours after 68Ga PSMA injection. If there 
are suspicious findings that overlap with urinary activity or have low PSMA 
uptake, decreased background activity and increased tumor/background activity 
ratio in late imaging may help to solve the problem (41).
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6. Standard Uptake Value (SUV)

Along with visual assessment, SUV measurements are widely used in 
routine and clinical studies. The SUV measurement is a numerical value that can 
be normalized to body mass (most common), lean body mass, or body surface 
area. It is the SUVmax value that shows the highest uptake in a single voxel in the 
PET image. It is important to have PET/CT device quality controls performed 
for minimal error and reliability in SUV value. In addition, it should be ensured 
that patient data (such as dose, injection time, age, kg) are entered correctly (41).

The use of SUV values and volumetric parameters such in 68Ga PSMA PET/
CT in the detection of primary prostate tumor, its relation to GS and treatment 
response, its place in treatment planning, clinical its contribution to prognosis 
and disease management is among the research topics (42).

7. Conclusion

In PC, computerized tomography (CT) imaging is performed according 
to the Response Evaluation Criteria in Solid Tumors (RECIST) criteria to 
determine the treatment response in routine practice (43). The use of RECIST 
in PC is limited as the target lesion is bone lesions. It can only be used in the 
presence of a soft tissue lesion >1 cm and lymph node with a short axis >1.5 
cm. Since 75% of advanced stage patients have bone metastases and sclerotic 
lesions are a problem in CT in evaluating response with RECIST (43). 

Bone scintigraphy is widely used in the detection of bone metastases 
due to its low cost and easy accessibility. Despite the high sensitivity in the 
detection of osteoblastic bone metastases, the specificity is low and increased 
uptake can be observed in many non-tumor pathologies. F – 18 NaF positron 
emission tomography (PET/CT) shows increased sensitivity in detecting skeletal 
metastases, but is not informative about soft tissue metastases. In addition, it is 
difficult to use in response assessment because of the flare phenomenon after 
treatment. Since methods such as CT and bone scintigraphy are based on tumor-
matrix interaction, they do not show tumoral cell viability (44). 

Another problem is that it is slow as micrometastatic lymph node/
hyperplastic abundant. PSA level is the most widely used test as a clinical 
parameter to evaluate treatment response. However; it has been shown that 
serum PSA levels can incorrectly predict treatment response and course. Serum 
PSA levels are within normal reference values in 20% - 30% of PC patients. 
In addition, PSA can be seen at high values in benign prostatic hyperplasia 
and inflammation. On the other hand, PSA is a blood test, it does not provide 
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information about the extent and localization of the disease, and cannot show the 
success of treatment in a particular lesion (45). In the light of these findings, it 
is clear that other methods are required for disease monitoring and evaluation of 
treatment response in patients with metastatic PC. Functional imaging modalities 
such as PET offer an innovative approach to treatment response assessment. 
PET/CT, which can perform both metabolic changes and anatomical imaging in 
a single session, can evaluate the treatment response in many tumors earlier and 
more precisely than conventional imaging methods (44, 45).

In general, PET/CT imaging using F – 18 fluorodeoxyglucose (FDG), F 
– 18 fluorothymidine (FLT), and C – 11 choline is used to evaluate treatment 
response in many cancers, but there are many published reports with these agents 
for evaluation of treatment response in patients with metastatic PC. there is little 
data. Androgen ablation is the mainstay of treatment in patients whose PCs are 
mostly androgen-dependent and who would not receive curative radical therapy. 
Experimental studies simulating androgen ablation showed that F – 18 FDG 
uptake in tumor tissue decreased within 3 weeks after androgen cessation (46). 
Again, the effect of androgen ablation in PC was investigated in 10 patients with 
FDG uptake in their primary tumor and bone metastases. After the initiation of 
hormone therapy, it was observed that FDG uptake decreased and PSA level 
decreased in both prostate and metastatic lesions in all patients (47). Although 
these studies show that F – 18 FDG PET can show early changes in glucose 
metabolism with androgen deprivation therapy or chemotherapy in PC, it can 
be used in metabolic monitoring of changes that develop after treatment. Due to 
the low glucose use in PC, F – 18 FDG PET has relatively low sensitivity and 
specificity in detecting primary tumors and distant metastases (75% sensitivity 
for staging, 26% sensitivity for restaging). Therefore, it should be kept in mind 
that there may be incompatibility with serum PSA or the number of circulating 
tumor cells and, more importantly, with the current RECIST response criteria 
(46, 47).

F – 18 FLT is a Thymidin analog and a marker of tumor proliferation. 
Its increased uptake has been shown to be proportional to DNA synthesis rate 
and proliferative indices. Although being less affected by inflammatory changes 
after treatment is an advantage in evaluating response, its use in PC has been 
generally in the form of preclinical studies so far. Since FLT PET has extensive 
activity in normal bone marrow and extensive bone metastasis in many advanced 
prostate cancers, its potential to assess treatment response seems difficult (48).
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Despite the success of C – 11 or F – 18 labeled PET – CT in the literature, 
the need for cyclotron for radiopharmaceutical synthesis limited the use of these 
agents. For this reason, 68Ga-labeled compounds synthesized in accordance 
with GMP rules in hospitals with the help of generators and synthesis modules 
with a lifespan of approximately 1 year have gained popularity. Among these 
compounds, 68Ga labeled PSMA PET, which is used for prostate cancer imaging, 
is increasingly used instead of choline PET-CT (44 – 48).

PSMA, labeled with 68Ga, is a type 2 cell membrane glycoprotein and its 
synthesis is increased in prostate cancer. In the past, ligands developed against 
this glycoprotein have been used to bind different radionuclides to screen for 
prostate cancer (49, 50).

However, the radiopharmaceuticals used in these studies were only 
suitable for shooting with gamma cameras and their limited availability limited 
their widespread use. 68Ga PSMA, on the other hand, has found use in the last 5 
years and is about to become a standard in prostate cancer imaging. In a limited 
number of studies comparing choline PET, 68Ga PSMA was found to be superior 
to 18 F – choline PET – CT in metastatic lesion detection and lesion contrast. 
The radionuclide being 68Ga allowed imaging of the patient with PET – CT, 
providing superior sensitivity, resolution and quantification (49, 50).

Abbreviations:

ADT  :  androgen deprivation therapy
ASCO  :  American Society of Clinical Oncology 
BR  :  biochemical recurrence
CRPC  :  castration-resistant prostate cancer
CT  :  computerized tomography
EANM  :  European Association of Nuclear Medicine 
EAU  :  European Association of Urology 
FDG  :  fluorodeoxyglucose 
FLT  :  fluorothymidine
68Ga PSMA  :  Gallium-68 prostate specific membrane antigen 
GS  :  Gleason scoring
ISUP  :  International Society of Urological Pathology
MRI  :  magnetic resonance imaging
mpMR  :  multiparametric MRI 
NCCN  :  National Comprehensive Cancer Network
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PC  :  prostate cancer
PET  :  positron emission tomography
PSA  :  prostate specific antigen
PSMA  :  prostate-specific membrane antigen
RECIST  :  Response Evaluation Criteria in Solid Tumors
RT  :  radiotherapy
SNMMI  :  Society of Nuclear Medicine and Molecular Imaging
SUV  :  Standard Uptake Value
Theranostic  :  therapeutic – diagnostic
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1. Introduction

Human microbiota; major bacteria, viruses, fungi and lots of eukaryotic 
consists of microorganisms. He moved away from the view that it is 
harmful to cells. Our human microbiota is healthy inside of us. The 

idea that it creates a microbial environment is advocated as a new paradigm (1). 
When we look at the types of microbiota in our body; temporary microbiota 
that stay in our body for hours or days, can cause physical changes and not 
consent other microorganisms to stay in the area. In the intestinal flora of 
healthy personals; Proteobacteria (includes gram-negative genera such as 
Enterobacteria), Firmicutes (includes gram-positive genera such as Clostridium, 
Eubacterium, Ruminococcus, Butyrivibrio, Anaerostipes, Roseburia, 
Faecalibacterium etc.), Bacteroidetes (includes gram-negative genera such 
as Bacteroides, Porphyromonas, Prevotella, etc.), Actinobacteria (includes 
gram-negative genera) There are 6 types of bacterial microbiota expressed as 
Fusobacteria (including gram positive Bifidobacterium) and Verrucomicrobia 
(including Akkermansia etc.) (2). The microbiota has important tasks in our 
body in regulating the development of diseases and health conditions, creating 
the necessary signals to promote the maintenance of immune system functions, 
and absorbing undigested carbohydrates. The largest part of the human 
microbiota is located in our digestive system (3). The gut microbiota has been 
the leading subject of scientific research in recent years. The reason for this is 
that the intestinal microbiota occupies a very important place in the human body. 
If you look at the numbers, about 1-2 kg of a 70 kg person consists of bacteria. 
About 90% of these bacteria are located in the intestines. Interestingly, 80% of 
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our immune system cells are located in our intestines. Therefore, the intestinal 
microbiota and the immune system are located side by side by forming an 
interface. From this point of view, it has an important place in terms of its effects 
on the immune system. Again, in terms of the number of living cells in the human 
body, only 10% of these cells are human cells, while the others are bacterial 
cells. In terms of the number of genomes, the genome of bacteria is many times 
greater than the number of human genomes. In terms of surface area, the bacteria 
are the size of two tennis courts. Considering all these figures, the microbiota is 
actually a virtual organ and its functions, genetic structure and metabolism are 
larger than many organs. Another issue is that when we look at the neurons that 
our intestines contain, it is seen that they contain as many neurons as our brains, 
and that’s why our intestines are called the second brain (4). The ecosystem that 
occurs of microorganisms such as bacteria, viruses, fungi and protozoa colonized 
in the gastrointestinal tract and functions like an organ is called the “intestinal 
microbiota” (5). The intestinal tract microbiota in humans is a combined and 
high pressure ecosystem formed by a lots of and variety of microorganisms. 
It is very difficult to reach clear information about the number and diversity 
of bacteria in this ecosystem. The inability of existing culture methods to 
culture all bacteria in the intestinal tract is a fact accepted by all researchers., 
it is estimated that there are more than 35,000 bacterial species in total in the 
gastrointestinal tract (6). In the gastrointestinal tract microbiota; There are 
anaerobic, facultative anaerobic and aerobic bacteria. However, important part of 
the intestinal microbiota is mainly anaerobic bacteria, including Bacteroides and 
Firmicutes. Apart from Bacteroides and Furmicutes, other important anareobic 
bacteria include Proteobacteria Verrucomicrobia, Actinobacteria, Fusobacteria, 
Lentisphaerae, Spirochaet and Cyanobacteria (7). In physiological conditions, 
there is an extremely high pressure balance in the digestive system microbiota. 
While short-term changes can be observed in the microbiota with daily diet , 
long-term and constant changes may occur with aging. Nutritional habits are 
one of the most important factors affecting the gastrointestinal tract microbiota. 
While feeding with plenty of carbohydrates causes significant changes in the 
microbiota; Consumption of prebiotics containing inulin causes F. Prausnitzii 
and Bifidobacterium to be seen more in the flora. (8). 

2. Factors Affecting Intestinal Microbiota

The gastrointestinal microbiota is closely associated with many diseases, 
and some animal studies link causality.. Therefore, modulation of our gut 
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microbiota becomes important. Some factors affect the development or 
deterioration of the microbiota. These factors can be divided into two as intrinsic 
and extrinsic. The most important of the intrinsic factors is gastric acidity. Gastric 
acid is divided into basal and stimulated acid secretion. When hungry, there is 
a basal secretion. Therefore, our stomach has a constantly acidic environment. 
Bacteria are eliminated in this acidic environment. This mechanism prevents 
harmful bacteria that we take from outside from reaching our intestines.

When gastric acidity decreases, this protection mechanism is disrupted 
and dysbiosis occurs. Atrophic gastric and hypoacidity, which develops 
especially with advancing age, is the main reason for the change of intestinal 
microbiota in advanced ages. Other factors are oxygen content, motility, mucus, 
gastrointestinal secretions, antimicrobial peptides, immunity (9). Diet is one 
of the environmental factors. In studies, the microbiota changes very rapidly 
(within 48-72 hours) in humans with diet. Probiotics (useful microorganisms) 
and prebiotics (foods that increase beneficial bacteria in the gut) are effective 
when taken as nutritional supplements or supplements. Again, among drugs, 
proton pump inhibitors (PPI) and antibiotics can cause serious harm. Apart from 
these, prokinetic agents, laxatives, opioids, non-steroidal anti-inflammatory 
drugs (NSAIDs) are effective. As a result, the gut microbiota can be considered 
as a virtual organ. Its effects on the metabolic and immune system are quite high 
and sometimes have deeper effects than other organs. Research in the field of gut 
microbiota has the potential to offer new diagnostic and therapeutic possibilities 
(10). 

3. Formation and Development of Intestinal Microbiota

Microbiota is the general definition given to all microorganisms, including 
bacteria, viruses and fungi, that live together in all anatomical regions, and the 
system that includes the genetic loads of all these microorganisms is called the 
“microbiome”(11). In the period following the Human Microbiome Project, 
studies on microbiota composition have accelerated all over the world. In recent 
years, the basis of studies in the field of microbiota is the determination of the 
factors affecting the microbiota in adulthood in health or disease. The period 
defined as the first 1000 days covers the period from the first day of pregnancy 
to the first 2 years of age of the baby. This period affects many systems from 
infancy to adulthood, and it has been shown that factors affecting the microbiota 
in the first 1000-day period have decisive effects from childhood to adulthood 
(12). It has been shown that most of the factors affecting the microbiota over the 
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first 1000 days, therefore, are related to the MOTHER. Changes in the mother’s 
microbiota; It is closely related to the mode of delivery, age at which she was 
conceived, breastfeeding and diet. It is known that the factors that the baby is 
exposed to in the womb, pregnancy-related conditions, and the amniotic fluid 
microbiota are effective in the development of the baby’s microbiota (13). Mode 
of birth is thought to be one of the most influential factors on the microbiota. 
The first study in this area was done by Dominguez-Bello et al.4 in 2010. This 
study included 9 pregnant women and 10 newborn babies between the ages 
of 21-33 at Purto Ayacucho Hospital in Venezuela. The mode of delivery was 
normal spontaneous vaginal delivery in 4 pregnants and cesarean section in 
5 pregnant women. As a result of this study, it has been shown for the first 
time in the literature that there is a difference between spontaneous vaginal 
delivery and cesarean section in terms of microbiota profile. It has been shown 
that Lactobacilli in the mother’s vaginal microbiota are dominant in many 
anatomical positions of the baby after birth in infants born by spontaneous 
vaginal delivery, while the other dominant bacteria of the microbiota in these 
infants are Atopobium, Sneathia and Prevotella. The researchers showed that 
Lactobacilli are not dominant among the microbiota content in babies born by 
cesarean section, and Staphylococcus is a dominant microbiota composition. 
There are also limitations such as the different geography of the study and 
the fact that it was performed in very few pregnant women (14). In the study 
conducted by Azad et al.5 in Canada, which followed this study, it was shown 
that there is a difference between spontaneous vaginal delivery and cesarean 
section, as well as between elective cesarean section and emergency conditions. 
In addition, in this study, researchers showed that besides the mode of delivery, 
postpartum breast milk intake was also a determinant (15). 

4. Content of Microbiota

Microorganisms along the intestinal tract; They play an important role in 
the formation and development of both gastrointestinal tract mucosal immunity 
and systemic immunity. The combination of microorganisms colonizing the 
oral cavity in humans is similar to the general microbiota of the intestinal tract. 
These microorganisms; Firmicute (70%), Bacteroidetes (10%), Actinobacteria 
(10%), Fusobacteria (5%), Proteobacteria (4%) and Spirochaet, TM7, SR1, 
Tenericute (1%). Interestingly, in a recent study, it was reported that changes in 
the oral cavity microbiota in humans are associated with atherosclerosis, which 
is the most common cause of mortality today (16). It has been reported that 
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there are 10 bacteria per gram of stomach content and these bacteria are mainly 
composed of Lactobacillus, Veillonella and Helicobacter. It was determined 
that there were 10³ /gram bacteria in the duodenum, 10⁴ /gram in the jejunum 
and 10⁷/gram in the ileum. Bacteria isolated from the small intestine are 
respectively; It can be summarized as Bacillus, Streptococcus, Actinobacteria, 
Actinomycinea and Corynebacteria. When the colon is passed, the number 
of bacteria increases to 10¹² per gram. These bacteria are mainly composed 
of Bacteroidetes, Lachnospiraceae and Firmicutes. Along the intestinal tract, 
there is a thick and chemically complex mucus layer on the epithelial cells 
of the gastrointestinal tract. In the intestines, Bacteroides, Bifidobacterium, 
Streptococcus, Enterobacteri, Enterococcus, Lactobacillus and Ruminococcus 
are found on the mucus layer and participate in the structure of the feces. On 
the other hand, Clostridium, Lactobacil and Enterococcus can colonize deeper. 
It is possible to encounter these bacteria in the mucus layer and on the intestinal 
epithelial cells (17). 

5. Diseases and Intestinal Microbiota

Considering the effects of the intestinal microbiota on the maturation 
of the gastrointestinal system epithelium and the development of intestinal 
peristalsis, it is thought to play a role in the pathogenesis of diseases such as 
inflammatory bowel disease and motility-related diseases such as irritable 
bowel disease. However, intestinal microbiota; Because of its close relationship 
with inflammation, immune system, nutrition and even endocrine system, 
gastrointestinal it is also effective in the pathogenesis of a surprising number of 
diseases outside the system (18). 

5.1. Microbiota and Hypertension

17.5 million (one third) of deaths in the world are due to cardiovascular 
diseases is taking place. Bacteria and bacterial products have been associated 
with cardiovascular diseases for many years, and bacterial DNA and cells 
have been detected in atherosclerotic plaques. The observation that many of 
the bacterial products in atherosclerotic plaque are identical to human oral and 
intestinal bacteria has led to the belief that bacteria in this region play a role in 
the atherosclerotic process. Considering the etiopathogenesis of atherosclerosis, 
it is seen that high-fat and protein nutrition is effective in this process. As a result 
of deterioration in mucosal integrity as a result of high-fat diet, wall permeability 
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and plasma LPS levels in intestinal cells increase. The increase in plasma LPS 
level is effective in the increase of basal inflammation and the formation of 
environments that are factors in the formation of metabolic diseases (19). 

5.2. Microbiota and Obesity

Dysbiosis occurs with the deterioration of the intestinal microbiota and 
the decrease in functional diversity (20). When dysbiosis occurs in the intestinal 
microbiota, it has been shown that there is an increase in intestinal permeability 
and a change in short-chain fatty acid production. These changes cause changes 
in glucose and lipid metabolism, inflammation and metabolic endotoxemia, 
and eventually lead to obesity (21). Data obtained in studies on obesity show 
that the intestinal microbiota content of obese individuals varies compared to 
healthy individuals. It was found that there was an increase in the microbiota 
of obese individuals in Bacteriodetes and Prevotella species, and a decrease in 
the amount of Firmicutes and Bifidobacterium. The results obtained in animal 
studies on obesity also show that the microbiota content has changed. When 
obese mice were given a typical Western diet, the intestinal microbiota of 
the mice was increased in Firmicutes species and decreased in Bacteroidetes 
species. In the study of Ley et al. comparing the microbiota contents of obese and 
normal weight individuals; It was determined that the rate of Firmicutes in the 
microbiota of obese individuals is higher and the rate of Bacteroidetes is lower 
(22). In the study of Turnbaugh et al., it was found that there was a decrease in 
the rate of Bacteroidetes in obese individuals compared to healthy individuals, 
an increase in the rate of Actinobacteria, but no significant difference in the rate 
of Firmicutes (23). Armougom et al., on the other hand, obtained similar results 
and found that there was an increase in Lactobacillus from Firmicutes species 
and a decrease in Bacteroidetes species in obese individuals compared to healthy 
individuals. The genus Bifidobacterium from the Actinobacteria species found 
in the microbiota has been associated with obesity in many studies (24). Million 
et al., in obese individuals compared to healthy individuals; It was determined 
that the rate of Bacteroidetes was similar, the rate of Firmicutes increased, and 
the rate of Bifidobacterium decreased (25). 

5.3. Microbiota and Cardiovascular Diseases

The gastrointestinal tract is thought to be a large ecosystem that hosts 
trillions of microbial communities and produces metabolites, along with bacteria, 



INTESTINAL MICROBIOTA     349

viruses, fungi, and protozoa (26). Intestinal microbiota; It has many functions 
such as stimulating the immune system in the body, supporting innate immunity 
against pathogens, digestion of indigestible foods, regulation of mucosal 
barriers, production of vitamins and hormones (27). The main bacterial groups 
in the human gut are Firmicutes, Bacteroidetes, Proteobacteria, Actinobacteria, 
Verrucomicrobia and Fusobacteria species. There is a mutualistic relationship 
between homeostatic balance and gut microbiota in humans. This relationship 
can be disrupted in pathological conditions and this process, which is defined 
as dysbiosis, can be harmful to the host. The gut microbiota produces many 
biologically active molecules that can contribute to the regulation of the 
circulatory system and energy balance (28). The gut microbiota is the largest 
endocrine organ capable of influencing signaling molecules within the host. 
Therefore, an abnormal change in the intestinal flora may be associated with 
obesity, diabetes, and cardiovascular diseases (29). Although there are many 
epidemiological studies supporting the relationship between cardiovascular 
disease and gut microbiota, the underlying pathogenetic causes are unclear. 
When the studies are evaluated, some mechanisms such as inflammation caused 
by endotoxemia and lipopolysaccharide load, impaired cholesterol metabolism, 
foam cell formation from macrophages and atherogenic lipid/plaque formation 
are suggested.

5.4. Microbiota and Inflammatory Bowel Diseases

There are three main components in the pathogenesis of inflammatory 
bowel disease: genes, immunity and microbiota.. By revealing the molecular 
mechanisms between these three, valuable information has been revealed in 
terms of disease pathogenesis. Is there an abnormal immune response to the 
normal gut microbiota or an abnormal, the issue of whether there is a specific 
response to the intestinal microbiota has been studied for years, and current 
animal studies on this subject have shown that both conditions may develop and 
overlap (30). In other words, changes in the intestinal microbiota due to certain 
diseases in the genetically innate immune system can cause colitis. Depending 
on the use of antibiotics in the first years of life, the immune system may lead 
to frequent illness in the early period and inflammatory diseases in the future. 
This situation can also prepare the ground for intestinal diseases. Factors such 
as stress, unnecessary drug use and air pollution greatly affect the formation 
and functional activity of the intestinal microbiota. As a result, damage to the 
mucosal barrier causes uncontrolled proliferation of T cells, which paves the 
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way for inflammation and therefore inflammatory bowel diseases. Intestinal 
microbiota may also have effects on the clinical course in various stages of 
inflammatory bowel diseases. Many studies have shown that bacteria and their 
metabolites contribute to the development of complications with high morbidity 
such as fibrosis, adhesions, stenosis or abscess.

Intestinal microbiota may also have effects on the clinical course in various 
stages of inflammatory bowel diseases. The development of complications and 
clinical conditions with high morbidity such as fibrosis, adhesions, stenosis or 
abscess It has been shown in several studies that bacteria and their metabolites 
contribute (31). No specific microbial sign or persistent pattern of change has been 
identified to date in people with inflammatory bowel disease. Although studies 
have shown changes in the total number of bacteria in the mucosa and decreased 
bacterial diversity, a definite relationship has not been demonstrated yet. The 
best significant changes were shown in mucosal specimens, with an increase in 
Enterobacter, Fusobacter, Pasteurella and Bifidobacter species. These changes 
were thought to have predictive significance, especially in terms of the activity 
index in pediatric patients, and negative correlations were shown especially for 
Enterobacter and positive relationships for Fusobacter and Haemophilus (32). 
Again, it has been shown that the number of Faecalibacterium prausnitizi, which 
has the ability to produce short-chain fatty acids as an energy source for the 
colon epithelium by using anti-inflammatory protein and dietary fiber, is reduced 
in ileal Crohn’s disease and this condition is associated with the recurrence of 
postoperative ileal Crohn’s disease (33). Although most of the studies focus 
on the bacterial component of the intestinal microbiota, opinions have been 
expressed about the active effects on the immune system, especially regarding 
viruses. virus can replace the beneficial function of commensal bacteria (34). 

5.5. Microbiota and Type 2 Diabetes Mellitus

The role of inflammatory pathways in the formation of insulin resistance 
is emphasized. Significant endotoxemia has been demonstrated in patients 
with metabolic syndrome and Type 2 Diabetes Mellitus (T2DM). In one 
study, it was reported that mice with diabetes induced on a high-fat diet had 
increased intestinal permeability and endotoxemia (35). Another study found 
high levels of certain bacterial DNAs (more than 85% Proteobacteria) in 
the blood of prediabetic individuals. Therefore, it has been suggested that 
microbial endotoxin may play a role in T2DM-related insulin resistance. In 
addition, in T2DM studies, it has been revealed that there is a defect in the 
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production of SCFAs (especially butyrate), and it has been hypothesized that 
this may contribute to the inflammation seen in T2DM (36). Moderate dysbiosis, 
characterized by a reduction in butyrate-producing bacteria, was seen in stool 
samples from patients with T2DM in a cohort study. In addition, opportunistic 
pathogen colonies such as Bacteroides caccae, Clostridiales, Escherichia coli 
and Desulfovibrio have been detected in the intestinal microbiota of individuals 
with T2DM. T2DM has been associated with intestinal microbiota oxidative 
stress response, increased glucose and branched chain amino acid transport, 
and decreased butyrate biosynthesis. It has been determined that there is more 
than 3% difference in intestinal microbial genes between healthy individuals 
and patients with T2DM. Thus, it has been shown that specific bacterial genes 
and metabolic pathways are correlated in T2DM patients. Karlsson et al. 
(2012), in a complementary cohort study of postmenopausal women, it was 
found that the levels of butyrate-producing bacteria Roseburia intestinalis and 
Faecalibacterium prausnitzii were low in women with T2DM (37). In both 
cohort studies, the increase in Lactobacillus species was shown to be associated 
with T2 DM. Zhang et al. (2013) reported that the levels of Verrucomicrobiaceae 
and Akkermansia muciniphila (A. Muciniphila) were significantly decreased in 
prediabetic individuals (38). Shin et al. (2014) showed that administration of 
metformin to mice fed a high-fat diet for 6 weeks changed the microbial profile 
(29 strains) and increased the amount of A. muciniphila. Oral administration of 
A. muciniphila alone to mice fed a high-fat diet improved metabolic function, 
glucose tolerance, and systemic inflammation (39). In a study of 784 human 
genomes from the MetaHIT (Metagenomics of the Human Intestinal Tract) 
project, it was determined that there was a significant decrease in butyrate-
producing taxa in the intestinal microbiota of T2DM patients, and increased 
butyrate and propionate production in the intestinal microbiota of the patients 
receiving metformin treatment. It has been found that intestinal microbiota 
function changes and intestinal lipid absorption and inflammation decrease after 
metformin treatment. Thus, evidence is presented that metformin treatment 
makes significant functional and regulatory changes in the human gut microbiota. 
In a study in which data from 42 human studies were compiled, it was suggested 
that T2DM and Bifidobacterium, Bacteroides, Faecalibacterium, Akkermansia 
and Roseburia genera were negatively correlated, while Ruminococcus, 
Fusobacterium, and Blautia genera were positively correlated (40). Although 
the genus Lactobacillus has been detected in many studies, it has been found that 
there is inconsistency between the results of these studies.
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1. Introduction

Pelvic varicose veins are a common public health problem, especially in 
women. Pelvic venous congestion syndrome (PVCS) was systematically 
described by Taylor in 1949 (1). PVCS occurs due to reflux or obstruction 

in the pelvic veins. Mainly, PVCS is characterized by pain, discomfort and 
varicose veins in the pelvic region, but PVCS may present with different clinical 
manifestations depending on the hemodynamically affected vein. Although 
PVCS is mostly known as ovarian vein diseases by clinicians, renal vein 
diseases, iliac vein diseases are also included (2).

PVCS is most common in premenopausal women (20-45 years), with a 
prevalence of approximately 6-15% (3, 4). The risk of PVCS in women increases 
with multiparity. Compensatory ovarian venous dilatation during pregnancy 
may not return to its pre-pregnancy state and may contribute to venous reflux 
(5). PVCS should be suspected in chronic pelvic pain lasting longer than 3-6 
months even so the absence of pelvic or vulvar varices.

2. Pathophysiology

The mechanism of PVCS is similar to the development of lower extremity 
varicose veins. Blood stasis is essential. For the development of PVCS, there 
must be hemodynamic impairment in the pelvic venous structure. The most 
common cause of hemodynamic abnormalities in the pelvic veins is reflux, and 
the second cause is obstruction (6).
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Pelvic venous reflux is caused by valvular insufficiency. Venous dilatation, 
previous venous thrombosis, valvular agenesis, hormonal imbalances, such as 
an increase of estrogen are risk factors for valvular insufficiency (7, 8).

Venous obstruction occurs through external compression or thrombosis of 
veins. Venous obstruction due to external compression that leading to PVCS 
include May–Thurner syndrome (compression of the left iliac vein by the right 
iliac artery.), anterior nutcracker syndrome (left renal vein trapped between the 
abdominal aorta and the superior mesenteric artery), and posterior nutcracker 
syndrome (compression of the retroaortic left renal vein by the abdominal aorta) 
(9, 10). 

Evidence of pelvic venous insufficiency or obstruction by ultrasound or 
other imaging modalities alone should not be considered PVCS. It has been 
reported that 40% of patients with pelvic vein dilatation do not have symptoms 
related to PVCS (11).

3. Clinical Features

Patients with PVCS present with different complaints such as pelvic pain, 
dyspareunia, dysuria, hematuria, tenderness in the perineum and atypically 
located varicose veins. Because PVCS is not fully understood, it may not be 
considered among the differential diagnoses of pelvic pain by most clinicians. 
Therefore, diagnosis of PVCS may be delayed in some patients. Patients with 
suspected PVCS are referred to gynecologists and vascular specialists.

Pelvic pain, dyspareunia and dysmenorrhea caused by PVCS can be 
confused with gynecological diseases that cause chronic pelvic pain, such as 
endometriosis, pelvic inflammatory disease (12, 13).

Pelvic pain due to PVCS increases during menstruation and pregnancy in 
women. In addition, the pain is affected by the intra-abdominal pressure, the 
pelvic pain decreases in the lying position and increases standing position.

More than half of patients with pelvic venous congestion have lower 
extremity venous insufficiency (14, 15). On the other hand, the presence of 
atypical located varicose veins that can be seen on the vulvar, suprapubic, 
gluteal and posterior thigh is pathognomonic for PVCS (8). Atypical venous 
connections may be found between the pelvic veins and varicose veins in 
the lower extremities. These atypical venous connections may cause non-
saphenofemoral reflux in the superficial veins of the inguinal region (16, 17). 
Correspondingly, after lower extremity varicose vein surgery, 17% of recurrent 
varicose vein are due to pelvic venous insufficiency (18).
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4. Imaging

4.1. Ultrasound

The first-line imaging technique is transabdominal duplex ultrasound for 
patients with suspected PVCS. Dilatation and twist of pelvic venous structures 
can be detected in ultrasound (19). Pelvic venous reflux can be detected by 
performing the Valsalva maneuver. Pelvic veins with a diameter greater than 4 
mm and a slowed blood flow (3 cm/sec) support the diagnosis (20). Moreover, 
duplex ultrasound is useful in the differential diagnosis of other causes of chronic 
pelvic pain, such as endometriosis and pelvic mass. Although ultrasound is 
relatively cheap and easily available, it has some disadvantages. Visualization 
of pelvic vessels can be difficult in obese patients. The patient should be 
starving to obtain the appropriate images. In addition, ultrasound is an operator-
dependent technique, the radiologist’s experience with PVCS is also important. 
Transvaginal duplex ultrasound can be used in the diagnosis of PVCS in patients 
in whom transabdominal duplex ultrasound is insufficient. Obesity and starving 
do not affect the evaluation of pelvic vein by transvaginal ultrasound (21).

4.2. Computed Tomography Venography and Magnetic Resonance 
Venography

Computed tomography venography and magnetic resonance venography 
can be used to evaluate the pelvic veins (22). Computed tomography 
venography is useful in planning conventional venography by evaluating 
the three-dimensional reconstruction of pelvic venous structures. Further, 
computed tomography venography is also used to examine showing external 
compression of the vein, such as pelvic masses, May-Thurner syndrome, and 
nutcracker syndrome (23). Magnetic resonance venography provides dynamic 
and morphological evaluation of pelvic vessels.

4.3. Conventional Venography

The gold standard imaging method of PVCS is conventional digital 
subtraction venography. In conventional venography, vein lumen occlusion, 
duration of venous reflux and the condition of the collateral vessels can be 
evaluated with selective catheterization of the renal vein, gonadal and iliac 
veins. In conventional venography, the diagnosis of PVCS is confirmed and 
concomitant endovascular treatment can be performed (24). On the other hand, 
conventional venography has some disadvantages such as radiation and the fact 
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that it is invasive (22). The diagnostic criteria for PVCS on venography are 
similar to the Doppler ultrasound. 

4.4. Diagnostic Laparoscopy

There are studies suggesting laparoscopy for the diagnosis of PVCS (25). 
Laparoscopy is used up to 40% for the diagnosis of chronic pelvic pain that 
cannot be diagnosed by non-invasive methods (26). However, the CO2 pressure 
used for ideal exploration in diagnostic laparoscopy may press on the veins and 
the dilated veins may appear less aneurysmatic than they are (27). Moreover, 
laparoscopy is also a much more invasive technique than endovenous methods.

5. Classification

Although the importance of venous disorders of the pelvis has increased 
in recent years, it has not been adequately studied by clinicians before. 
Therefore, a systematic classification of pelvic venous disorders has not been 
developed until recently. Inadequacies in the classification of pelvic venous 
disorders have been resolved with the Symptoms- Varices- Pathophysiology 
(SVP) classification published in 2021 by the American Venous & Lymphatic 
Society International Pelvic Venous Disorders Working Group (2). The SVP 
classification was developed similarly to the Clinical-Etiologic-Anatomic-
Physiologic (CEAP) classification used for venous disorders of the lower 
extremities. The pathophysiology (P) domain of SVP classification was divided 
into 3 sub-domains: Anatomic (A), hemodynamic (H) and etiologic (E). Details 
of the SVPA,H,E classification are given in Table 1. The CEAP classification 
should be used in addition to the SVP classification in lower extremity varices 
of pelvic origin.
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6. Treatment

6.1. Compression Therapy

Compression therapy is widely used in the treatment of varicose veins 
of the lower extremities. It has been shown that compression stockings have 
no symptoms effect in PVCS. On the contrary, compression shorts reduce 
symptoms such as chronic pelvic pain and dyspareunia due to PVCS (28).

6.2. Medical Treatment

There are several medical treatment options that effect through different 
mechanism for PVCS. On the other hand, standard medical treatment protocol 
has not been defined for PVCS. Medical treatment should be arranged according 
to the underlying pathophysiology of the congestion. 

Micronized purified flavonoid fraction, one of the venotonics commonly 
used in the treatment of lower extremity varicose veins, is effective in PVCS 
(29). Venotonics agents have anti-inflammatory and analgesic effects as 
well as improving blood microcirculation. Nonsteroidal anti-inflammatory 
drugs (NSAIDS) can be used to relieve the pain for a short time. Long-term 
NSAID use is not recommended in PVCS because NSAID has no effect on the 
pathophysiology of the disorders. Further, NSAIDs are known to have long-
term risks such as gastrointestinal bleeding and renal failure (30). Ovarian 
suppression drugs can also be used in the treatment of PVCS to reduce the 
vasodilation effect of progesterone. Disadvantages of ovarian suppression drugs 
include predisposing to thrombosis and reproductive suppression (31, 32). 
Other drugs used in the medical treatment of PVCS are psychotropic agents, 
gonadotropin-releasing hormone (GnRH) agonists and vasoconstrictor drugs 
such as ergod alkaloids (19, 33).

6.3. Endovascular Treatment

The mostly recommended treatment for PVCS is endovascular treatment, 
which provides 68.3% to 100% improvement in symptoms, is less painful and 
requires a shorter hospital stay than surgical treatment (34). Due to the wide 
spectrum of PVCS, there is no definitive endovascular protocol. Depending on 
the underlying pathology of disorders, embolization for reflux or stent insertion 
for obstruction is preferred.

Embolization has been shown to be a safe procedure and significantly 
improves quality of life, particularly in reflux-induced PVCS (24). Embolization 
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of the pelvic veins can be performed using different materials that are sclerosants, 
coils and  plugs (35). One of the controversial issues is which veins to embolize, 
especially in the insufficiency of the ovarian veins. There are studies suggesting 
that embolization of only the left ovarian vein is satisfactory and there are also 
studies that argue that bilateral ovarian vein should be embolized (36, 37). 
Embolization complications may develop in 3.4-9% of patients. Some of these 
complications are coil migration to the pulmonary system, thrombophlebitis and 
paradoxical embolism (38). Although the effect of embolization on fertility is 
not fully known, Santos et al. published a case series of 8 patients suggesting that 
pregnancy following embolization of the pelvic veins is safe (39). Moreover, Liu 
and colleagues showed that embolization of the pelvic veins can treat infertility 
caused by pelvic venous congestion (40).

6.4. Surgical Treatment

Patients whom endovascular therapy has failed can be treated with 
transperitoneal approach or retroperitoneal approach. As in medical and 
endovenous treatment, surgery is planned according to the underlying pathology. 
Left renal vein transposition, ligations of the ovarian veins are among the various 
surgical strategies of PVCS (41,42).
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