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Abstract
In the majority of cases small bowel diverticula are asymptomatic. As a result, the diagnosis is frequently incidentally 
made either by radiographic examination or upon laparotomy due to complications. Enteroclysis, Tc-99m scintigraphy, 
video capsule and double balloon enteroscopy are useful diagnosing small bowel disorders, but their utility in emergency 
situations is limited.

The clinical data from three consecutive patients surgically treated in our hospital for acute complications related to small 
bowel diverticula were retrospectively analyzed.

Small Bowel Diverticula are a rare pathology and the clinical presentation is usually non-specific, even with acute or 
chronic complications. Some diagnostic examinations such as X-ray and ultrasound scan could not be useful to verify the 
existence of the pathology even in acute presentation but, in our experience, the computed tomography of the abdomen is 
the most helpful examination in localizing the disease and guiding the appropriate approach even when it doesn't suspect a 
definite diagnosis. CT findings are able to bring to a correct pre-operative evaluation in presence of intestinal perforation, 
necessary to plan patient management.
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Introduction
Although diverticular disease of the duodenum and 

colon is frequent, the jejuno-ileal diverticulosis is an 
uncommon entity [1]. The prevalence of Small Bow-
el Diverticula (SBD) on autopsy ranges from 0.06% to 
4.6% [2-5] and to 2.3% in radiographic findings [6]. The 
prevalence increases with age, peaking at the sixth and 
seventh decades. Eighty percent of diverticula occur in 
the jejunum, 15% in the ileum and 5% in both [6,7]. It 
is documented that the higher incidence of SBD in the 
jejunum is attributed to the larger diameters of the pene-
trating jejunal arteries [8].

In the majority of cases small bowel diverticula are 
asymptomatic [9]. As a result, the diagnosis is frequent-
ly incidentally made either by radiographic examination 
or upon laparotomy due to complications [6]. Howev-
er, this entity should not be dismissed as an incidental 
finding, because it may be the cause of unclear chronic 

non-specific abdominal symptoms and acute complica-
tions, including hemorrhage, intestinal obstruction, di-
verticulitis and perforation. Owing to the rarity of these 
lesions and their complications, diagnosis is often diffi-
cult and delayed [9] and mortality of these complications 
reaches a rate as high as 24% [6]. In particular, the per-
foration of the small bowel diverticula can be fatal due 
to the delay in diagnosis [1] as the clinical presentation 
is often confused with other more common abdominal 
inflammatory processes. Plain abdominal radiographs 
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are performed routinely but in most cases are not suffi-
cient for diagnosis [7]. Enteroclysis, Tc-99 m scintigra-
phy, video capsule and double balloon enteroscopy are 
useful diagnosing small bowel disorders [10], but their 
utility in emergency situations is limited. The abdominal 
Computed Tomography (CT) may identify thickening 
or inflammation of the jejunum [11] but it also diag-
noses isolated extraluminal air bubble in the mesentery 
that results from perforated diverticula or may visualize 
localized inflammatory masses such as a large abscess. 
Moreover, in the absence of contra-indications, diagnos-
tic laparoscopy is very useful in evaluating patients with 
a complicated course. It ensures an accurate diagnosis 
and avoids the risk of unnecessary laparotomy if not in-
dicated [6].

We report the clinical presentation of three patients 
with perforation related to small bowel diverticulosis, 

diagnosed and treated in our institution along with the 
accompanying diagnostic issues and a review of the lit-
erature. The aim of the study, even though with the due 
limit of three cases, is underline as CT is an accurate tool 
in predicting the site of gastro-intestinal perforation, es-
pecially in presence of clinical signs that could be con-
sidered subtle or only indirectly related to the site of per-
foration.

Cases Presentation
The clinical data from three consecutive patients sur-

gically treated in San Gerardo Hospital (Monza, Italy) 
for acute complications related to small bowel divertic-
ula were retrospectively analyzed (Table 1): they were 
two women and one man, with a mean age of 64.7 years 
(range 58-70 years). Patients with Meckel’s diverticulum 
or duodenal diverticulum were not included.

Table 1: Patients characteristics.

Patient 1 Patient 2 Patient 3
Age/sex 58/F 70/M 66/F
Blood pressure (mmHg) 120/75 120/70 90/60
Heartbeats per minute 85 90 77
Body temperature (°C) 37 36.5 36.9
Oxygen saturation (%) 97 98 96
Creatine kinase (U/L) 35 50 38
Lactate (mmol/L) 1.9 2.2 2.4
PH 7.4 7.39 7.39
C-reative protein (mg/dL) 4 27 15
Leukocyte count (number/L) 15000 13000 14000
Clinical presentation One month of abdominal 

pain at the upper 
quadrants, with fever and 
vomit.

Abdominal pain with fever and nausea 
from two weeks.

Abdominal pain at the lower 
quadrants. No fever and 
vomit.

Diagnostic suspicion after 
RX and US

Pyelonephritis Non-specific suspect Non-specific suspect

Antibiotic therapy plans to 
the hospitalization 

Clarithromycin 500 mg 2 
times/day, Metronidazole 
500 mg 3 times/day.

Piperacillin-Tazobactam 4.5 gr. every 8 
hours, Metronidazole 500 mg 3 times/
day.

Clarithromycin 500 mg 2 
times/day, Metronidazole 500 
mg 3 times/day.

CT findings No free air, single jejunal 
diverticula with parietal 
thickening and lymph 
nodes reactivity.

Thickening of an jeunal loop in the 
context of numerous diverticula of small 
bowel. Dishomonegenity of perivisceral 
fat and lymph nodes reactivity with area 
of perforation stopped up with sigmoid 
epiploic appendix and presence of 
purulent material. 

Diverticulum of small 
bowel with inflammation of 
perifocal fat and moderate 
fluid collection in the pelvic 
incavum. Other diverticula in 
the proximal ileus.

Surgical treatment Lysis of adhesions and 
jejunal resection with 
primary anastomosis.

Jejunal resection with primary 
anastomosis. Appendicectomy. Cultural 
exam of the siero-ematic fluid.

Lysis of adhesions and 
ileal resection with primary 
anastomosis.

Cultural exam of the siero-
ematic fluid.

Histological Acute necrotizing 
inflammation of the 
diverticular perimeter.

Chronic granulomatous inflammation 
with perforation and abscess.

Inflammation, abscesses and 
acute perforated diverticulitis.

Outcome No complications, 
discharged on day 6.

No complications, discharged on day 7. No complications, discharged 
on day 7.

Abbreviations: mmHg = Millimeters of Mercury; °C = Celsius Degrees; U/L = Unit/Liter; mmol/L = Millimoles/Liter; mg/Dl = 
Milligrams/Deciliter.
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The first patient was a woman: she presented at the 
emergency room with abdominal pain at the upper 
quadrants for one month and some days of fever, uri-
nary disorders and vomit, but with no clinical evidence 
of peritonitis. According to the initial symptoms the gen-
eral practitioner prescribed a therapy with Ciprofloxacin 
for two weeks in the suspect of a urinary tract infection, 
with no benefit, and the persistence and exacerbation of 
symptoms had led the patient to our observation. Her 
medical history showed a surgical removal of an uterine 
leiomyomas and one right salpingo-ophrectomy.

The second patient was a man: he presented with fe-
ver, nausea, abdominal pain from two week, with a neg-
ative rebound tenderness sign (Blumberg). He reported 
a regular bowel function and a light diet for few days 
because of the nausea. In anamnesis we detected angina 
pectoris, arterial hypertension and a chronic obstructive 
pulmonary disorder.

The third patient was a woman: she presented at the 
fifth day of abdominal distention and pain, specifically at 
the left iliac fossa, with no vomit and no fever, but only 
constipation and the evidence of a decreased peristalsis. 
She only underwent a C-section in her life.

Every one of them presented to the emergency de-
partment with generalized abdominal pain and only the 
first patient had a clinic presentation that could suggest a 
particular disease such as a pyelonephritis.

The computerized tomography (Philips Brilliance 
iCT 256-slice scanner) was used as a diagnostic instru-
ment for every one of them: the three patients had acute 
complications due to jejunal-ileal perforation of the di-
verticula.

Results
The main complaint of all these patients was abdomi-

nal pain, with fever and no evidence of peritonitis (Blum-
berg’s sign) and instrumental signs of bowel occlusion. 
In one case, this pain was interpreted as pyelonephritis 
at first time.

Every patient had a neutrophilic leukocytosis and an 
increased value of the C-reactive protein, but they did 
not have high blood values of Creatine kinase or Lactate 
(Table 1).

They all underwent X-ray (RX) examinations of the 
abdomen, but they did not show any evidence of free air 
and bowel occlusion and wasn’t helpful to complete the 
diagnosis. So every patient underwent an Ultrasound 
Scan (US), but there wasn't evidence of fluid collections 
or parietal thickenings of intestinal loops in any patient, 
only in patient 1 the ultrasound examination seemed to 
suggest a framework of pyelonephritis.

At that point they underwent CT examinations that, 
in all cases, identified the diverticular out pouching and 
the related inflammation. The abdominal CT was able to 
identify the presence of small bowel perforation in two 
cases: the two perforated diverticula were located in the 
jejunum on the mesenteric border, measuring between 
20 and 31mm in diameter, and the diverticula were mul-
tiple in two patients.

In particular in patient 1 the CT scan showed a single 
jejunal diverticulum of 2 × 2.5 × 2.7 cm with proximal 
parietal thickening, lymph nodes reactivity and a very 
small fluid collection. In patient 2, the CT scan was car-
ried out because of a clinical suspect of diverticulitis; the 
investigation identified a thickening of an jejunal loop in 
the context of numerous diverticula, where the biggest 
had a diameter of 31 mm. Heterogeneity of perivisceral 
fat and lymph nodes reactivity with an area of perfora-
tion stopped up with a sigmoid epiploic appendix and 
presence of purulent material were also found. In patient 
3, the CT scan showed the presence of a small bowel 
diverticulum (diameter: 28 mm) with inflammation of 
perifocal fat and moderate fluid collection in the pelvis. 
Other diverticula were found at the proximal ileus.

All patients underwent an exploratory laparoscopy; 
in patient 3 laparoscopic surgery was not possible due 
to the presence of adhesions from the previous C-sec-
tion and the severe inflammatory process, so the surgical 
operation was converted to a median laparotomy: Fig-
ure 1 shows the perforated diverticulum plugged by the 
omentum.

One patient had a single diverticulum, while the oth-
ers had multiple SBD of the proximal and middle por-
tions of the ileum. Resection of the involved jejunal and 

         

Figure 1: The photograph shows the presence of the perforated 
diverticulum in the laparotomy of patient 3. You can notice the 
perforation area covered by fibrin marked by red arrow, the 
black arrow identifies the adhesion of the diverticula with the 
omentum and its mesentery.
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ileus segment with primary anastomosis was performed 
in all three patients, with lysis of adhesions where need-
ed, and for all patients a tissue sample of the perforated 
diverticula were pathologically analyzed. A cultural ex-
amination of the free abdominal fluid was made in two 
patients.

The final histological studies evidenced a diverticular 
disease in all patients, with acute necrotizing inflamma-
tion of the diverticular perimeter (patient 1), chronic 
granulomatous inflammation with abscesses (patient 2) 
or inflammation with abscesses and acute perforated di-
verticulitis (patient 3).

After the surgical intervention we placed an abdomi-
nal drain, which was removed two days later. There were 
no post-surgery complications, all subjects are still alive 
and have been discharged from hospital after a mean 
time of 6.7 days (range 6-7 days).

Discussion
The SBD disease is rare and it is usually asymptom-

atic, but it can present as an emergency: complications 
include intestinal obstruction, bleeding, inflammation 
and perforation, but also malabsorption, enterolith for-
mation and abdominal discomfort [10]. Other possible, 
but still rarer, complications are the obstructions of the 
biliary or pancreatic duct and blind loop syndrome [12]. 
They occur in 10-30% of cases and they require surgical 
interventions in 8-30% of patients [13-15]. Some authors 
reported that it was not necessary to perform resection 
for ileal diverticula which were incidentally founded at 
laparotomy [16], but other authors favor surgical inter-
vention, especially for large diverticula with dilated bow-
el loops that suggests a progressive form of the disease, 
and they reported good results for resections performed 
on patients with chronic pain or malabsorption [10,16].

The diagnosis of small bowel diverticulosis has there-
fore significant implications for the management of 
symptomatic patients, but this condition, well recog-
nized on barium studies [17,18], have been anecdotal 
descriptions on abdominal CT [19]. The difficulty in de-
tecting SBD on CT is probably related to a combination 
of factors including a thin criteria used to differentiate 
diverticula from gas or fluid-filled loops of small bow-
el as well as being an uncommon cause of symptoms in 
some cases the radiologist are not able to direct their at-
tention to this pathology [20]. CT images in coronal or 
sagittal planes may be especially helpful in differentiating 
dilated small bowel loops from SBD. Some studies sug-
gested that diverticula greater than 3 centimeters can be 
recognized to CT by the adjacent small bowel loops from 
their different contents and by the absence of discernible 
valvulae conniventes [21].

Beyond the diagnostic difficulty some CT findings 
can be considered characteristic of SBD; they appear as 
discrete round or ovoid, contrast-, fluid-, or air-contain-
ing structures outside the expected lumen of the small 
bowel, with a smooth wall and no recognizable small 
bowel folds [20].

In the small bowel diverticulitis common CT findings 
are a focal area of asymmetric small bowel wall thicken-
ing at the site of a focal out-pouching on the mesenter-
ic side of the bowel; the absence of pneumoperitoneum 
does not exclude perforation [22]. Findings such as focal 
defect in the bowel wall, segmental bowel-wall thick-
ening and concentrated bubbles of extraluminal gas in 
close proximity to the bowel wall have a high predictive 
value indicating the site of perforation [23].

In our experience we found there are not specific clin-
ic data in patients with SBD: they have abdomen pain, 
fever and vomit from many days. Their blood exams are 

         

Figure 2: Coronal CT images of the three patients. Patient 1: The arrows identify the area of parietal thickening in the presence of 
mesenteric oedema; Patient 2: The arrows show dishomonegenity of perivisceral fat with air bubbles in the context of the lesion. It 
also identifies a perivisceral collection; Patient 3: The arrows indicate the small bowel diverticula with inflammation of perivisceral fat.
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Figure 3: Axial CT images of the three patients. Patient 1: The arrows showe jejunal diverticula with parietal thickening with a small fluid 
collection; Patient 2: The arrows identify the dishomonegenity of perivisceral fat and lymph nodes reactivity with area of perforation stopped 
up with sigmoid epiploic appendix and presence of abscess; Patient 3: The arrows show the presence of a small bowel diverticulum with 
inflammation of perifocal fat.
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