












































Small bowel diverticulum

• The duodenum has 4 parts: 
superior, descending, horizontal, 
and ascending 

• Except for its first part, the 
duodenum is largely 
retroperitoneal it has no 
mesentery and is covered by 
peritoneum only on its anterior 
surface. 

• The B.supply of small intestine by 
sup. Mesenteric artery.

• The superior mesenteric vein joins 
the splenic vein to form the portal 
vein.



ANATOMY
• The jejunum has a thicker wall and a wider lumen than the ileum and 

mainly occupies the left upper and central abdomen. with more 
prominent mucosal folds (valvulae conniventes)

• The ileum has a thinner wall and a smaller lumen than the jejunum 
and mainly occupies the central and right lower abdomen and pelvis. 
has more fatty mesentery with more complex arterial arcades. The 
ileum also contains larger aggregates of lymph nodes (Peyer’s 
patches)



• Small bowel diverticula may be congenital or acquired. In congenital 
diverticula all three coats of the bowel are present in the wall of the 
diverticulum (e.g. Meckel’s diverticulum)

Small bowel diverticulum



Duodenal diverticulum 
• Duodenal diverticula are weakened mucosal outpouchings 

• A combination of increased intraluminal pressures and

• intrinsic weakness of the muscular layer is thought to play a role.

• most frequently located in the second portion of the duodenum, around or adjacent to 
the ampulla of Vater .

• The majority are acquired and asymptomatic .

• Approximately 5% become symptomatic or develop further complications .

• Clinicians often miss the diagnosis of a diverticulum since the signs and symptoms may 
mimic other diseases such as pancreatitis or cholecystitis.

• Due to the asymptomatic nature, many duodenal diverticula are incidental findings 
during upper endoscopies or barium studies .

• The incidence of duodenal diverticula is estimated to be around 20% in the general 
healthy population



• can be classified as extraluminal or intraluminal.

• Intraluminal are classically congenital and occur due to incomplete recanalization of 
the intestinal lumen .

• Extraluminal are the most common type, and are acquired due to herniation of 
weakened mucosa by protruding large vessels .

• No specific gender predilection exists. It is rare to develop one before the age of 40, 
and peak incidence occurs between 50 to 70 years of age .

• The most common symptoms are ((upper abdominal pain radiating to the back, 
intermittent diarrhea, constipation and weight loss)).

• The differential diagnosis for small bowel diverticulum is:

1- acute or chronic pancreatitis

2-cholecystitis

3- small bowel obstruction

4- peptic ulcer disease .



• The location of the duodenal diverticulum plays an important 
role in the nature of its complications. The closer the 
diverticulum is to the ampulla of Vater, the higher the chance of 
gallstone formation in the common bile duct .

• As the duodenum compresses the ampulla of Vater, there is more 
pressure on the common bile duct and pancreatic duct, which 
may lead to other complications such as cholangitis, cholelithiasis 
and pancreatitis. 

• If left untreated, a perforated diverticulum may lead to a more 
complicated surgical management .



Jejunum diverticulum 

• Acquired diverticulum , These invariably develop in the jejunum and arise from the 
mesenteric side of the bowel as a result of mucosal herniation at the point of entry of 
the blood vessels. 

• There is thus no muscularis layer present in the wall "False"

• Jejunal diverticulae can vary in size and are frequently multiple. They are commonly 
asymptomatic and present as an incidental finding at surgery or on radiological 
imaging.

• they can result in malabsorption, as a result of bacterial stasis.

• or present as an acute abdominal emergency if they become inflamed or perforate. 

• Bleeding from a jejunal diverticulum is a rare complication (compared with sigmoid 
diverticular disease).



• Elective resection of an affected small bowel segment that is causing malabsorption can be 
effective, provided there is only a limited amount of jejunum affected by the condition.

• If perforated jejunal diverticulitis is found at emergency laparotomy, a small bowel resection 
should be performed and a decision made between anastomosis and stoma formation. 

• This will depend on the degree of contamination, physiological stability and local resources 
for managing a patient with a high output jejunostomy.

• Complications resulting from extensive jejunal diverticulosis can be extremely difficult to 
treat.

• In severe cases, much of the proximal small intestine may be involved, effectively precluding 
resection.

• Prolonged antibiotic therapy for bacterial overgrowth may be preferable, and antibiotics 
(metronidazole, ciprofloxacin, rifaximin) are frequently rotated in an attempt to avoid the 
development of antibiotic resistance. 

• Limited resection, leaving remaining segments of affected jejunum, may be feasible, but may 
also fail to deal adequately with bacterial overgrowth, recurrent attacks of inflammation or 
bleeding.



Meckel’s diverticulum
• Congenital , True diverticulum

• Meckel’s diverticulum is a persistent remnant of the 
vitellointestinal duct and is present in about 2% of the 
population. 

• It is found on the antimesenteric side of the ileum, commonly 
,approximately 60cm from the ileocecal valve and is 
classically 5cm long .

• It contains all three coats of the bowel wall and has its own 
blood supply.



• It may be vulnerable to obstruction and inflammation in the same way as the appendix; 
indeed, when a normal appendix is found at surgery for suspected appendicitis, a Meckel’s 
diverticulum should be looked for by examining the small bowel, particularly if free fluid or 
pus is found.

• In approximately 20% of cases, the mucosa of a Meckel’s diverticulum contains heterotopic 
epithelium of gastric, colonic or pancreatic type. 

• The presence of heterotopic mucosa may predispose to the development of complications. 

• The vast majority of Meckel’s diverticulae are asymptomatic and Meckel’s diverticulum is 
notoriously difficult to see with contrast radiology.



Meckel’s diverticulum may, however, present 
clinically in the following ways:

1. Haemorrhage: If gastric mucosa is present, peptic ulceration can occur 
and present as painless dark rectal bleeding or melaena.

If the stomach, duodenum and colon are excluded as a source of bleeding 
by endoscopy, radioisotope scanning with technetium-99m may 
demonstrate it.

• 2Diverticulitis: Meckel’s diverticulitis presents like appendicitis, although 
if perforation occurs the presentation may resemble a perforated 
duodenal ulcer.



• .3 Intussusception: A Meckel’s diverticulum can be the lead point for ileoileal or 
ileocolic intussusception.

• .4 Chronic ulceration: Pain is felt around the umbilicus, as the site of the 
diverticulum is midgut in origin.

• .5 Intestinal obstruction: A band between the apex of the diverticulum and the 
umbilicus (also part of the vitellointestinal duct) may cause obstruction directly, 
or by predisposing to the development of a volvulus around it. .

• 6 Perforation



• When found in the course of abdominal surgery, a Meckel’s diverticulum can safely be 
left alone. 

• When there is doubt, it can be resected. 

• The finding of a Meckel’s diverticulum in an inguinal or femoral hernia has been 
described as ‘Littre’s hernia’.



Meckel’s diverticulectomy

• A broad-based Meckel’s diverticulum should not be amputated at its base and 
invaginated (as for an appendix), as there is the risk of stricture and of leaving 
heterotopic epithelium behind.

• It is safer simply to excise the diverticulum, either by resecting it and suturing the 
defect at its base, or with a linear stapler-cutter. 

• If the base of the diverticulum is indurated, it is on balance more logical to 
perform a limited small bowel resection of the involved segment followed by an 
anastomosis.





Cecal diverticulum
• The cecal diverticula are usually solitary and are situated in

the area from 1 cm proximal to 2 cm distal to the ileocecal valve.

• Most of them arise from the anterior aspect of the cecum; therefore 
when inflamed they tend to perforate and cause acute, localized 
peritonitis.

• However, an acutely inflamed solitary cecal diverticulum is an 
uncommon cause of an acute abdomen.

• The cecal diverticulum is a rare disease with reported incidence of 
0.04% to 2.1% (1–3). The condition is uncommon in the Western 
countries, where 85% of diverticulum occurs more commonly in the 
descending and sigmoid colon rather than in cecum .

• The average age for the development of this condition is about 43.6 
years with male predominance



• The disease is frequently misdiagnosed at the 
time of its occurrence.

• The symptoms and signs of the disease are 
well known to closely mimic acute appendicitis 
with abdominal pain, low-grade fever, nausea, 
vomiting, abdominal tenderness, and 
leukocytosis .

• Most authors agree that only few of the 
patients are correctly diagnosed with acute 
diverticulitis preoperatively, since it is clinically 
indistinguishable from appendicitis and is often 
confused with carcinoma of the cecum during 
the operation.



• Imaging studies on the other side could 
distinguish between right-sided 
diverticulitis and acute appendicitis with 
high accuracy and therefore they have the 
benefit of avoiding unexpected findings 
during the operation .

• In most cases, the correct diagnosis of 
cecal diverticulitis is often made 
intraoperatively during exploration of 
suspected acute appendicitis . However, 
even intraoperatively, the correct diagnosis 
is often indistinguishable from acute 
appendicitis due to extensive inflammation.



• Controversies exist regarding the 
optimal management in 
nonperforated cecal diverticulitis, 
ranging from conservative approach 
with intravenous antibiotics to 
surgical procedures such as 
diverticulectomy and right 
hemicolectomy .

• The management approach should 
be based on the clinical presentation
of the patient, the intraoperative 
findings, and the surgeon’s
experience.



Management 
• Patients with asymptomatic small intestinal diverticulosis does not require treatment. The 

management in symptomatic patients is based on the clinical presentation. Surgical 
management is reserved for bowel perforation, fistula, or abscess and in patients with 
refractory gastrointestinal bleeding.

• Antibiotic therapy is typically begun after confirming SIBO by breath test or duodenal 
aspirate and culture.

• Acute diverticulitis – Management of patients with acute uncomplicated diverticulitis 
typically includes a restricted diet and antibiotics. Surgical management is reserved for 
small bowel diverticulitis complicated by bowel perforation. This may require open or 
laparoscopic-assisted resection of the involved segment. For symptomatic intraluminal 
duodenal diverticula, duodenotomy and excision are usually necessary for removal.

• The management of small bowel diverticular bleeding includes resuscitation.

• Small bowel obstruction from enterolith impaction of diverticula may be treated with 
enterotomy and stone extraction or manual crushing and milking the stone distally into 
the colon.



TERMINOLOGIES

Diverticula : pouch like protrusions

Diverticulosis :The presence of multiple diverticula generally implies to an 
absence of symptoms

Diverticular disease : Any clinical features caused by diverticulae including 
complications

Diverticulitis : presence of inflamatory process associated with diverticulae



Colonic diverticula

• Diverticulosis Is a sac like protrusion in the colonic wall, developes as a result 
of herniation of mucosa and submucosa through a point of weekness in the 
muscular wall.

• Usually found between mesenteric & antimesenteric taenia

• occures at the week sites in the circular m. , mesenteric vesseles penetration.

• Elevated I.L. pressure by tonic & rythmic contractions result in segmentation “ 
nonpropulsive

• contractions produce isolated segments ”

• Thickenning of longitudinal & circular muscles can lead to narrowing of 
colonic lumen

• Colonic diverticula are more commonly found in the sigmoid but can affect 
the whole colon , rarely affect the rectum





Pathophysiology

The formation of diverticula is considered multifactorial.

• Increased intraluminal pressure

e.g., due to chronic constipation 

• Weakness of the intestinal wall

Age-related loss of elasticity of the connective tissue

Physiological gaps in the intestinal wall, which occur where blood 
vessels penetrate, predispose to protrusion and herniation of intestinal 
mucosa and submucosa



Clinical features

Usually asymptomatic
May manifest with abdominal discomfort or pain, especially if 
associated with chronic constipation  or Diverticular bleeding 

• These symptoms are thought to result from a combination of 
increased luminal pressure affecting wall tension and increased 
visceral hypersensitivity. 



Complications of diverticular disease 

• The majority of patients with diverticula are asymptomatic but historical 
studies suggest that somewhere between 10 and 30% will have 
symptomatic complications



Complications

Diverticular bleeding

Diverticulosis is the most common cause of lower GI bleeding in adults.
Occurs in ∼ 5% of individuals with diverticulosis
Etiology: erosions around the edge of diverticula 

Clinical findings 
Painless hematochezia
Signs of anemia may be present if recurrent
Severe or ongoing bleeding: significant drop in hemoglobin → hemodynamic instability 
(hypotension, tachycardia, dizziness, reduced level of consciousness)
In 70–80% of cases, bleeding ceases spontaneously 

Endoscopic hemostasis during colonoscopy (e.g., epinephrine injection, thermal 
coagulation, ligation)
Angiography with vessel embolization



• Fistula formation (colovesical, colovaginal, enterocolic, colocutaneous): 
occurs in 5% of cases, colovesical fistulation is most commonly seen.

• The presentation of a fistula resulting from diverticular disease depends on 
the site. The most common colovesical fistula results in recurrent urinary 
tract infections and pneumaturia (flatus in the urine) or even faeces in the 
urine. Colovaginal fistulae are more common after hysterectomy.

• Rarely, diverticular disease may perforate into the retroperitoneum, leading 
to a psoas abscess, and even groin fistulation.



Diverticulitis

Clinical features :: 
Low-grade fever
Sigmoid colon most commonly affected → left lower quadrant 
pain 
Possibly tender, palpable mass (pericolonic inflammation) 
Change in bowel habits (constipation in ∼ 50% of cases and 
diarrhea in 25–35% of cases)
↑ Urinary urgency and frequency (in ∼ 15% of cases), sterile 
pyuria ( reactive cystitis )
Acute abdomen: indicates possible perforation and peritonitis



Approach :

• Suspect acute diverticulitis in adult patients presenting with LLQ pain, 
fever, and leukocytosis.

• The diagnosis is typically confirmed with imaging, preferably CT 
abdomen with IV contrast.

• Consider colonoscopy to screen for malignancy once the acute phase 
has resolved and the risk of perforation is reduced



Imaging
CT abdomen and pelvis with IV contrast

Indications 
Preferred initial imaging modality for suspected diverticulitis  
Diagnostic confirmation in patients with no prior imaging studies 
Staging the severity of diverticulitis 

Supportive findings 
Colonic outpouching
Signs of inflammation 
Bowel wall thickening > 3 mm
Peridiverticular mesenteric fat stranding

Complications may also be identified 
Peridiverticular abscess: hypodense collections with peripheral contrast enhancement
Diverticular perforation: pneumoperitoneum
Intestinal obstruction: dilated intestinal loops with multiple air-fluid levels



Abdominal x-ray 
Not useful in diagnosing uncomplicated diverticulitis

Indications 
Suspected perforation or bowel obstruction
May be performed as part of the routine workup for acute abdominal pain
Findings that may be seen in complicated diverticulitis include 
Bowel perforation: pneumoperitoneum
Bowel obstruction: dilated bowel loops and multiple air-fluid levels

Screening colonoscopy
Recommended 6–8 weeks after the resolution of the acute episode to assess the extent 
of diverticulitis and rule out malignancy 
Colonoscopy is contraindicated during an acute episode because of the increased risk of 
perforation. 
Not required if a recent evaluation of the colon has been performed





Management of uncomplicated diverticulitis

Conservative management  
Supportive care
Relative bowel rest: clear liquid diet until improvement of 
symptoms
Analgesics 
Antiemetics
Consider broad-spectrum oral antibiotics(ciprofloxacin and 
metronidazole) 



Management of complicated diverticulitis
Inpatient management with broad-spectrum IV antibiotics is recommended.

Abscess  
Size < 4 cm: trial of conservative management with IV antibiotics
Size ≥ 4 cm
Ultrasound- or CT-guided percutaneous drainage
Consider laparoscopic or open surgical drainage if percutaneous drainage is not 
feasible.
Continue IV antibiotic therapy.
Send aspirate or pus for cultures and tailor antibiotic treatment accordingly.

Perforation with generalized peritonitis: emergency surgery 
Hemodynamically stable patients: laparoscopic or open colectomy and primary 
anastomosis with/without a temporary diverting stoma 

Critically ill patients: Hartmann procedure





Long-term management
Elective colectomy  

Indications 
Routinely recommended 6–8 weeks after resolution of complicated 
diverticulitis
Select groups of patients after resolution of uncomplicated diverticulitis, 
including:  
Patients at high risk of recurrence with complications  
Patients with persistent abdominal symptoms after resolution of an acute 
episode
Chronic complications of diverticulitis (e.g., fistula, colonic strictures)
Procedure: laparoscopic or open colectomy


