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Surgery for non-Meckel’s small-bowel
diverticular perforation: two case reports
and a literature review
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Abstract

Background Similar to colonic diverticula, small-intestinal diverticula are often asymptomatic, but may cause life-
threatening acute complications. Non-Meckel's small-bowel diverticular perforation is rare, and the rate of mortality
is high. However, there is currently no consensus regarding its therapeutic management.

Case presentation Case 1: A 73-year-old Japanese man with localized lower abdominal pain was referred to our
hospital. Enhanced computed tomography (CT) revealed diverticulitis of the small intestine, which was managed
conservatively. Four days after admission, abdominal pain worsened, and repeat CT revealed extraintestinal gas.
Emergency surgery was performed for the segmental resection of the perforated jejunum with anastomosis. Case 2:
A 73-year-old Japanese woman was transferred to our hospital with small-bowel perforation. CT revealed scattered
diverticula in the small intestine and extraintestinal gas around the small-intestinal diverticula. Emergency surgery
was performed for the segmental resection of the perforated jejunum with anastomosis.

Conclusions Conservative treatment for small-bowel diverticular perforation may be attempted in mild cases; how-
ever, surgical intervention should not be delayed. Segmental resection of the affected intestinal tract with an anasto-
mosis is the standard treatment. Residual diverticula should be documented because of the possibility of diverticulo-

Sis recurrence.

Keywords Multiple small-intestinal diverticula, Emergency surgery, Small intestinal perforation

Background

A diverticulum can be located at any location in the
gastrointestinal tract, from the upper esophagus to the
colon. Non-Meckel small-bowel diverticula are rare, with
an incidence of less than 1% in the general population [1].
Although most patients with small-bowel diverticula are
asymptomatic, some present with chronic symptoms,
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such as diarrhea, malabsorption, chronic abdominal pain,
and discomfort. It may also cause fatal acute complica-
tions, such as intestinal hemorrhage, bowel obstruction,
and perforation [2, 3].

Non-Meckel’s small-bowel diverticular perforation is
uncommon, and there is no consensus on its therapeutic
management. Here, we report two cases of emergency
surgery for multiple non-Meckel small-bowel diverticular
perforations and discuss their management.

Case presentation

Case 1

A 73-year-old Japanese man was referred to our hospi-
tal with localized lower abdominal pain associated with
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vomiting after the consumption of raw fish. His medical
history revealed that he had undergone a sigmoidectomy
for sigmoid colon cancer. The patient had no history of
allergies and was not on any medication. Physical exami-
nation revealed abdominal tenderness and localized
guarding of the right upper quadrant. The vital signs
were stable except for a fever of 38 °C. Laboratory tests
revealed a raised white blood cell count of 10,200/uL and
C-reactive protein level of 0.60 mg/dL.

Enhanced computed tomography (CT) revealed a
thickened partial small-bowel wall, stranding of peri-
intestinal fat, and no obvious extraintestinal gas. Scat-
tered diverticula were observed in the small intestine
(Fig. 1A).

The patient was admitted and managed conservatively
with a diagnosis of small-bowel diverticulitis. Four days
after admission, the patient complained of abdominal
pain and blood tests revealed a markedly elevated inflam-
matory response. Repeat CT revealed extraintestinal gas
around the small-intestinal diverticula (Fig. 1B). Emer-
gency surgery was performed for the segmental resec-
tion of the perforated jejunum, followed by functional
end-to-end anastomosis. The final pathological analysis
revealed perforation of the pseudodiverticulum, phleg-
monous peritonitis, and an abscess with numerous bacte-
rial aggregations (Fig. 2). The patient recovered well after
surgery with antibiotic therapy and was discharged on
postoperative day 11.

Case 2
A 73-year-old Japanese woman was transferred to our
hospital with small-bowel perforation. She developed

Page 2 of 9

abdominal pain after ingesting raw fish and was observed
fasting for 2 days, her symptoms did not improve,
and she visited a nearby hospital. Her medical history
revealed that she had undergone appendectomy for
appendicitis and had untreated diabetes. The patient
was on medication for psychosomatic illnesses and had
no history of allergies. Physical examination revealed
widespread abdominal tenderness and guarding,
primarily in the left abdomen. The vital signs were stable
except for a fever of 37.9 °C. Laboratory tests revealed
a raised white blood cell count of 9000/uL and a high
C-reactive protein level of 22.7 mg/dL and a high HbAlc
level of 9.6%.

CT revealed scattered diverticula from the small intes-
tine to the colon, a thickened partial small-bowel wall,
and extraintestinal gas around the small intestine diver-
ticula (Fig. 3). Emergency surgery was performed for the
segmental resection of the perforated jejunum, followed
by functional end-to-end anastomosis. Intraoperative
findings and surgical specimens showed diverticula in the
jejunum, one of which was perforated. The final patho-
logical analysis revealed a perforation of the pseudodi-
verticulum and secondary serositis (Fig. 2). The patient
recovered well after surgery with antibiotic therapy and
was discharged on postoperative day 7. Later, a small-
bowel series revealed numerous small-bowel diverticula
(Fig. 4).

Discussion

Non-Meckel small-bowel diverticula are rare, and the
frequency of autopsy cases was reported by Edwards
as 9 out of 2820 cases (0.31%). According to Edward’s

Fig. 1 Selected computed tomography (CT) images show the clinical course of perforated small-bowel diverticulum. A Enhanced CT scan

at the time of initial presentation showing an inflammatory change in the mesentery adjacent to the thickened small bowel (white arrow).

A scattered diverticulum in the small intestine is also noted (arrowheads). B Repeat enhanced CT scans 4 days later showing worsening mesenteric
inflammatory changes and the appearance of extraintestinal air (white arrow). These findings were suggestive of perforated diverticulitis
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Fig. 2 Case 1 A: Surgical specimen shows diverticula in jejunum (white arrows), one of which was perforated (arrowhead). B: Hematoxylin

and eosin staining showing perforation of the pseudodiverticulum, phlegmonous peritonitis, and abscesses with many bacterial aggregations.
Case 2 A: Intraoperative image of dilated loops of jejunum with multiple small-bowel diverticula (white arrows). B: Surgical specimen showing
a diverticulum in the jejunum (white arrows), one of which is perforated (arrowhead)

Fig. 3 Selected CT images showing multiple diverticula in the small

intestine (arrowheads), mesentery inflammatory changes,

and extraintestinal air (white arrow) 3 £ st 1
Fig. 4 Small-bowel series performed at 2 months postoperatively
showing multiple and dilated jejunal diverticula (arrowhead)
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locus minoris resistentiae theory, increased intestinal
pressure causes a hernia-like prolapse of the mucosa
and submucosal tissue out of the intestinal wall at
the mesenteric vascular penetration zone, where the
muscular layer is underdeveloped, often resulting in
multiple pseudodiverticula in the mesenteric attachment
zone [1]. Perforation occurs mainly in the mesenteric
leaves of the small intestine, resulting in a mesenteric
abscess. In our case, diverticula and perforations were
also observed on the mesenteric border. We summarized
the differences between Meckel’s diverticulum and non-
Meckel’s small-bowel diverticulum (Table 1).

As with colonic diverticula, small-intestinal diverticula
are often asymptomatic, but they may cause life-
threatening acute complications, such as bleeding,
volvulus, obstruction, diverticulitis, and perforation,
which can lead to major diagnostic and therapeutic
problems [4]. In particular, the mortality rate of
diverticular perforation is high, ranging from 21 to 40%,
and is closely related to delays in diagnosis and older age
(5, 6].

Owing to their rare incidence, there is no clear
treatment strategy for small-bowel diverticular
perforations. Because of the difference in the pathogenic
bacteria, we assume that the same treatment protocols
as for upper gastrointestinal perforation cannot
be applied. Therefore, we collected cases of small-
intestinal diverticular perforation since 2000-2023
and summarized recent trends in treatment strategies
(Table 2) [7-32].
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The clinical findings vary widely and patients visit the
hospital with various concerns. Abdominal pain var-
ied according to its location, severity, and progression.
CT plays a major role in the diagnosis of diverticulitis
in the small intestine. Localized and asymmetric thick-
ening of the small-intestinal wall and inflammation or
abscess of the periportal adipose tissue are the diagnos-
tic criteria for small-intestinal diverticulitis, and when
added to these findings of extraintestinal gas, a diagno-
sis of perforation or permeation can be made [33]. Non-
Meckel’s small-bowel diverticula are often multiple, and
the presence of diverticula in the normal small intestine
may also help in the diagnosis of small-intestinal diver-
ticulitis. In Table 2, however, there are scattered cases in
which an exploratory laparotomy is selected even when
CT is taken. One reason may be that small-bowel diver-
ticular perforation is a rare disease not mentioned in the
differential. The non-surgical management of perforated
small-intestinal diverticula is a relatively new concept.
When perforation of a small-intestinal diverticulum
causes localized peritonitis and the patient remains sta-
ble, non-surgical management, such as antibiotics, bowel
repose, and CT-guided aspiration of localized intraperi-
toneal collections, may avoid the need for surgery [18, 21,
23, 24, 31, 34]. On the other hand, emergency surgery is
performed when there is remote air from the inflamed
diverticulum. Patients successfully treated conserva-
tively are often discharged from the hospital relatively
early (2-6 days) [18, 21, 23, 24, 31]. Considering the high
mortality rate associated with diverticular perforations

Table 1 Comparison of Meckel’s diverticulum and nonMeckel's small-bowel diverticulum

Meckel’s diverticulum

Non-Meckel’s small-bowel diverticulum

Etiology Congenital
Prevalence 2%
Common age of onset Before 2 years old
Location
Anti-mesenteric border
Number of diverticulum Single

Types of diverticulum True diverticulum

Presence

Heterotopic mucosa

Schematic drawing

Two feet from the ileocecal valve

Acquired

Less than 1%

After 60 years old

Throughout the small intestine
Along the mesenteric border
Single to multiple
Pseudodiverticulum

Absence
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Table 3 Major surgical techniques for diverticular perforation of
small intestine and number of cases in review

Surgical technique Number
of cases

Segmental resection (with primary anastomosis/ostomy) 19/2

Diverticulectomy 0

Simple closure of the diverticulum 1

Invagination of the diverticulum 0

of the small intestine, conservative treatment should be
provided in limited cases. Even when conservative treat-
ment is selected, surgery should be considered immedi-
ately in patients who do not improve after a few days of
conservative treatment. In the early stages of the perfora-
tion, as in Case 1, it is impossible to determine whether
the inflammation stays in the mesentery or spreads. A
repeat CT scan may confirm the spread of extraintestinal
gas and worsening of inflammatory findings.

We have summarized the main surgical techniques
for non-Meckel’s small-bowel diverticular perforation
(Table 3). Segmental intestinal resection with primary
anastomosis is the most common procedure for perfo-
rating diverticula in the small intestine. Other surgical
techniques, such as simple closure, invagination, and
excision of the perforated diverticulum, should be aban-
doned because of their high mortality rate [35]. When
the diverticula extend over the long intestinal tract,
resection should be limited to the perforated or inflamed
portion to avoid short-bowel syndrome. The presence of
a retained diverticulum should be recorded for future ref-
erence in light of case reports of recurrent small-intesti-
nal diverticular perforation after surgery [31, 36].

Conclusions

Perforation of non-Meckel small-bowel diverticula is
rare, but the mortality rate is high and should be consid-
ered in the differential diagnosis of acute abdominal pain.
Although conservative treatment has been reported,
surgery should be performed promptly when symp-
toms worsen. Segmental resection and anastomosis of
the affected intestinal tract are the standard treatments.
Residual diverticula should be documented because of
the possibility of diverticulosis recurrence.

Abbreviations

cT Computed tomography
POD  Postoperative day

Page 8 of 9

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/540792-024-02000-x.

[ Supplementary Material 1. }

Acknowledgements
Not applicable.

Author contributions

Naoki Matsuya gathered patient data and wrote the manuscript. Naoki
Matsuya and Akifumi Kuwabara performed the Case 1 surgery. Naoki Matsuya
and Nobuhiro Morioka performed the Case 2 surgery. Ken Nishikura made a
pathological diagnosis. Akifumi Kuwabara assisted in writing the manuscript.
All the authors have read and approved the final version of the manuscript.

Funding
This report was carried out without funding.

Availability of data and materials
The data for the patients are available upon request.

Declarations

Ethics approval and consent to participate
Not applicable, as this manuscript is a case report.

Consent for publication
Written informed consent was obtained from the patients for the publication.

Competing interests
The authors declare that they have no competing interests.

Received: 14 May 2024 Accepted: 16 August 2024
Published online: 08 October 2024

References

1. Edwards HC. Diverticulosis of the small intestine. Ann Surg. 1936;103:230-
54. https://doi.org/10.1097/00000658-193602000-00006.

2. Spasojevic M, Naesgaard JM, Ignjatovic D. Perforated midgut diverticulitis:
revisited. World J Gastroenterol. 2012;18:4714-20. https://doi.org/10.
3748/wjg.v18.i34.4714.

3. Ceuppens AS, Dhont S, Sneyers B, Schepers C, Ramboer K, Van Hootegem
P Jejuno-ileal diverticulosis: a review of literature. Acta Gastroenterol Belg.
2018;81:517-9.

4. Donald JW. Major complications of small bowel diverticula. Ann Surg.
1979;190:183-8. https://doi.org/10.1097/00000658-197908000-00011.

5. Roses DF, Gouge TH, Scher KS, Ranson JH. Perforated diverticula of the
jejunum and lleum. Am J Surg. 1976;132:649-52. https://doi.org/10.1016/
0002-9610(76)90364-0.

6. Schock J, Mainster H. Perforation of acquired small bowel diverticulum. J
Am Osteopath Assoc. 1999,99:113-5. https://doi.org/10.7556/jaoa.1999.
99.2.113.

7. Nightingale S, Nikfarjam M, lles L, Djeric M. Small bowel diverticular
disease complicated by perforation. ANZ J Surg. 2003;73:867-9. https://
doi.org/10.1046/j.1445-2197.2003.02792 .


https://doi.org/10.1186/s40792-024-02000-x
https://doi.org/10.1186/s40792-024-02000-x
https://doi.org/10.1097/00000658-193602000-00006
https://doi.org/10.3748/wjg.v18.i34.4714
https://doi.org/10.3748/wjg.v18.i34.4714
https://doi.org/10.1097/00000658-197908000-00011
https://doi.org/10.1016/0002-9610(76)90364-0
https://doi.org/10.1016/0002-9610(76)90364-0
https://doi.org/10.7556/jaoa.1999.99.2.113
https://doi.org/10.7556/jaoa.1999.99.2.113
https://doi.org/10.1046/j.1445-2197.2003.02792.x
https://doi.org/10.1046/j.1445-2197.2003.02792.x

Matsuya et al. Surgical Case Reports

8.

20.

21

22.

23.

24.

25.

26.

27.

28.

(2024) 10:232

Staszewicz W, Christodoulou M, Proietti S, Demartines N. Acute ulcerative
jejunal diverticulitis: case report of an uncommon entity. World J Gastro-
enterol. 2008;14:6265-7. https://doi.org/10.3748/wjg.14.6265.
Borgaonkar V, Borgaonkar V. Jejunal diverticula—a rare cause of intestinal
perforation. Indian J Surg. 2009;71:104-5. https://doi.org/10.1007/
$12262-009-0028-1.

. Sakpal SV, Fried K, Chamberlain RS. Jejunal diverticulitis: a rare case of

severe peritonitis. Case Rep Gastroenterol. 2010;4:492-7. https://doi.org/
10.1159/000321091.

. Butler JS, Collins CG, McEntee GP. Perforated jejunal diverticula: a

case report. J Med Case Rep. 2010;4:172. https://doi.org/10.1186/
1752-1947-4-172.

. Akbari ME, Atgiaee K, Lotfollahzadeh S, Moghadam AN, Sobhiyeh MR.

Perforated jejunal diverticula—a rare cause of acute abdominal pain: a
case report. Gastroenterol Hepatol Bed Bench. 2013;6:156-8.

. Kavanagh C, Kaoutzanis C, Spoor K, Friedman PF. Perforated jejunal

diverticulum: a rare presentation of acute abdomen. BMJ Case Rep.
2014;2014:bcr2013202673. https://doi.org/10.1136/bcr-2013-202673.

. Baksi A, Gupta S, Kumar S, Ray U. Perforated isolated jejunal

diverticulum: a rare aetiology of acute abdomen. BMJ Case Rep.
2014;2014:bcr2013201533. https://doi.org/10.1136/bcr-2013-201533.

. Levack MM, Madariaga ML, Kaafarani HM. Non-operative successful man-
agement of a perforated small bowel diverticulum. World J Gastroenterol.

2014;20:18477-9. https://doi.org/10.3748/wjg.v20.i48.18477.

. Natarajan K, Phansalkar M, Varghese RG, Thangiah G. Jejunal diverticulosis

with perforation—a challenging differential diagnosis of acute abdomen:
case report. J Clin Diagn Res. 2015;9:ED03-4. https://doi.org/10.7860/
JCDR/2015/11210.5541.

. Sehgal R, Cheung CX, Hills T, Waris A, Healy D, Khan T. Perforated

jejunal diverticulum: a rare case of acute abdomen. J Surg Case Rep.
2016;2016(10):rjw169. https://doi.org/10.1093/jscr/rjw169.

. Ejaz S, Vikram R, Stroehlein JR. Non-Meckel small intestine diverticulitis.

Case Rep Gastroenterol. 2017;11:462-72. https://doi.org/10.1159/00047
5747.

. Karas L, Asif M, Chun V, Khan FA. Complicated small bowel diverticular

disease: a case series. BMJ Case Rep. 2017;2017:bcr2017219699. https://
doi.org/10.1136/bcr-2017-219699.

Syllaios A, Koutras A, Zotos PA, Triantafyllou E, Bourganos N, Koura S, et al.
Jejunal diverticulitis mimicking small bowel perforation: case report and
review of the literature. Chirurgia (Bucur). 2018;113:576-81. https://doi.
org/10.21614/chirurgia.113.4.576.

Kagolanu DC, Subhani M, Novick D, Rizvon K. Jejunal diverticulitis in

a healthy 91-year-old man. BMJ Case Rep. 2018;2018:bcr2018225116.
https://doi.org/10.1136/bcr-2018-225116.

Alves Martins BA, Rodrigues Galletti R, Marinho Dos Santos Neto J, Neiva
Mendes C. A case of perforated jejunal diverticulum: an unexpected
cause of pneumoperitoneum in a patient presenting with an acute
abdomen. Am J Case Rep. 2018;19:549-52. https://doi.org/10.12659/
AJCR909131.

Jambulingam R, Nanayakkara G. Non-operatively managed case of con-
tained jejunal diverticular perforation. BMJ Case Rep. 2019;12: €228811.
https://doi.org/10.1136/bcr-2018-228811.

Kunishi'Y, Kurakami Y, Yoshie K, Yanagibashi T, Oishi R, Tsukamoto M,

et al. Non-surgical management of small bowel diverticulitis with
localized perforation: a case report. Nihon Shokakibyo Gakkai Zasshi.
2020;117:327-33. https://doi.org/10.11405/nisshoshi.117.327. (in
Japanese).

Leigh N, Sullivan BJ, Anteby R, Talbert S. Perforated jejunal diverticulitis:
a rare but important differential in the acute abdomen. Surg Case Rep.
2020;6:162. https://doi.org/10.1186/540792-020-00929-3.

Ben Ismail I, Ben Chaabene H, Rebii S, Zoghlami A. Perforated Jejunal
Diverticulitis: a rare cause of acute abdominal pain. Clin Case Rep. 2021;9:
e04594. https://doi.org/10.1002/ccr3.4594.

Ponce Beti MS, Palacios Huatuco RM, Picco S, Capra AE, Perussia DG,
Suizer AM. Complicated jejunal diverticulosis with intestinal perfora-
tion and obstruction: delay in hospital visit during confinement due to
COVID-19. J Surg Case Rep. 2022,2022:rjac010. https://doi.org/10.1093/
jscr/rjac010.

Mejri A, Arfaoui K, Hedfi M, Znaidi H. Perforated jejunal diverticulum as
an unsual cause of acute abdomen: a case report. Int J Surg Case Rep.
2022;94:107130. https://doi.org/10.1016/j.jscr.2022.107130.

29.

30.

31

32.

33

34.

35.

36.

Page 9 of 9

Jawed A, Jawed A, Kumari S, Shaikh OA, Nashwan AJ. A rare case of perfo-
rated jejunal diverticula of an uncommon origin. Clin Case Rep. 2023;11:
e7206. https://doi.org/10.1002/ccr3.7206.

Dar SF, Mehmood M, Zafar A, Shah SR, Ateeq M. Two cases of compli-
cated jejunal diverticulosis in a low-resource peripheral teaching hospital.
J Pak Med Assoc. 2023;73:184-6. https://doi.org/10.47391/JPMA.5337.
Colvin HS, Kuenfoo C, Rajab TK, Sayadatas T. Non-surgical management
of recurrent perforation of a jejunal diverticulum following previous
segmental bowel resection: a case report. J Med Case Rep. 2009;3:7318.
https://doi.org/10.4076/1752-1947-3-7318.

Rajaguru K, Sheong SC. Case report on a rare cause of small bowel perfo-
ration perforated ileal diverticulum. Int J Surg Case Rep. 2021,87: 106465.
https://doi.org/10.1016/j.ijscr.2021.106465.

Grafa L, Pedraja I, Mendez R, Rodriguez R. Jejuno-ileal diverticulitis with
localized perforation: CT and US findings. Eur J Radiol. 2009;71:318-23.
https://doi.org/10.1016/j.ejrad.2008.04.023.

Novak JS, Tobias J, Barkin JS. Nonsurgical management of acute jejunal
diverticulitis: a review. Am J Gastroenterol. 1997;92:1929-31.

Makris K, Tsiotos GG, Stafyla V, Sakorafas GH. Small intestinal nonmeck-
elian diverticulosis. J Clin Gastroenterol. 2009;43:201-7. https://doi.org/
10.1097/MCG.0b013e3181919261.

Franzen D, Gurtler T, Metzger U. Multiple recurrent perforated jeju-

nal diverticulitis. Chirurg. 2002;73:1218-20. https://doi.org/10.1007/
500104-002-0538-x.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.3748/wjg.14.6265
https://doi.org/10.1007/s12262-009-0028-1
https://doi.org/10.1007/s12262-009-0028-1
https://doi.org/10.1159/000321091
https://doi.org/10.1159/000321091
https://doi.org/10.1186/1752-1947-4-172
https://doi.org/10.1186/1752-1947-4-172
https://doi.org/10.1136/bcr-2013-202673
https://doi.org/10.1136/bcr-2013-201533
https://doi.org/10.3748/wjg.v20.i48.18477
https://doi.org/10.7860/JCDR/2015/11210.5541
https://doi.org/10.7860/JCDR/2015/11210.5541
https://doi.org/10.1093/jscr/rjw169
https://doi.org/10.1159/000475747
https://doi.org/10.1159/000475747
https://doi.org/10.1136/bcr-2017-219699
https://doi.org/10.1136/bcr-2017-219699
https://doi.org/10.21614/chirurgia.113.4.576
https://doi.org/10.21614/chirurgia.113.4.576
https://doi.org/10.1136/bcr-2018-225116
https://doi.org/10.12659/AJCR.909131
https://doi.org/10.12659/AJCR.909131
https://doi.org/10.1136/bcr-2018-228811
https://doi.org/10.11405/nisshoshi.117.327
https://doi.org/10.1186/s40792-020-00929-3
https://doi.org/10.1002/ccr3.4594
https://doi.org/10.1093/jscr/rjac010
https://doi.org/10.1093/jscr/rjac010
https://doi.org/10.1016/j.ijscr.2022.107130
https://doi.org/10.1002/ccr3.7206
https://doi.org/10.47391/JPMA.5337
https://doi.org/10.4076/1752-1947-3-7318
https://doi.org/10.1016/j.ijscr.2021.106465
https://doi.org/10.1016/j.ejrad.2008.04.023
https://doi.org/10.1097/MCG.0b013e3181919261
https://doi.org/10.1097/MCG.0b013e3181919261
https://doi.org/10.1007/s00104-002-0538-x
https://doi.org/10.1007/s00104-002-0538-x

	Surgery for non-Meckel’s small-bowel diverticular perforation: two case reports and a literature review
	Abstract 
	Background 
	Case presentation 
	Conclusions 

	Background
	Case presentation
	Case 1
	Case 2

	Discussion
	Conclusions
	Acknowledgements
	References


