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Inverted Meckel’s diverticulum: a case report 
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Abstract 

Background:  Inverted Meckel’s diverticulum refers to the condition in which the diverticulum inverts on itself. The 
reasons for such an inversion are poorly understood due to the rarity of the condition. We present a case of inverted 
Meckel’s diverticulum, an uncommon finding, as a cause of recurrent intussusception.

Case presentation:  A 30-year old Indian woman presented with complaints of pain in the central abdomen for 3 
days, accompanied with vomiting and loose stools. Computed tomography images were suggestive of intussuscep-
tion with intestinal obstruction. Intra-operative findings were suggestive of an intussuscepted segment of ileum 
measuring 10 cm in length, proximal to ileocecal junction. Ileo–ileal anastomosis was performed after appropriate 
resection. Upon opening the specimen, we were surprised to find an inverted Meckel diverticulum with lipoma at 
one end causing the intussusception. The patient made an uneventful recovery and was discharged after 5 days.

Conclusion:  The reasons for inversion include abnormal peristalsis around the diverticulum and non-fixity of the 
diverticulum itself. The inverted diverticulum itself can cause luminal compromise and acts as a lead point for intus-
susception leading to obstruction. Computed tomography remains the diagnostic tool of choice for identifying 
intestinal obstruction and intussusception. Although pathological signs, such as lipoma, can be identified, the iden-
tification of any inversion will require a proficient radiologist. Inverted Meckel’s diverticulum is a rare condition which 
is difficult to diagnose preoperatively. Treatment is surgical, whether diagnosed pre-operatively or intra-operatively, 
and includes segmental resection and anastomosis. This uncommon condition should be noted as one-off differential 
diagnosis for intussusception and intestinal obstruction.
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Introduction
Meckel’s diverticulum, although a common anomaly of 
the gastrointestinal tract, rarely presents with symptoms. 
Symptoms, when present, signify an underlying disease 
process, suggesting complications of Meckel’s diver-
ticulum, such as intestinal obstruction, intussusception, 
bleeding, and inflammation [1, 2]. An inverted Meckel’s 
diverticulum refers to the condition in which the divertic-
ulum inverts on itself. Very few cases of inverted Meckel’s 
diverticulum have been reported in the indexed literature 
to date, and it is an uncommon condition that is rarely 
encountered in medical practice [3]. This novel entity is 

clinically challenging to diagnose pre-operatively. We 
present our experience with a case of recurrent intesti-
nal obstruction due to an inverted Meckel’s diverticulum 
with a lipoma at one end, and discuss factors responsible 
for this condition.

Case presentation
A 30-year old Indian woman presented with complaints 
of pain in the central abdomen for 3 days, with vomiting 
and loose stools. On examination, she had a pulse rate of 
84/min, blood pressure of 110/84 mmHg, respiration rate 
of 15 breaths per minute and SpO2 of 98% at room air. 
The abdomen was soft, there was mild central distension, 
and bowel sounds were increased. Laboratory investiga-
tions were essentially normal. The patient had a history 
of two similar episodes over the preceding 6 months, 
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both of  which resolved spontaneously following treat-
ment with a conservative regimen. Abdomen X-ray was 
suggestive of dilated jejunal and proximal ileal loops. In 
view of the previous two similar episodes, a computed 
tomography (CT) was done, with the results suggestive of 
an intraluminal fatty mass surrounded by a thick collar of 
soft tissue attenuation consistent with the target sign sug-
gesting intussusception in the distal small bowel, along 
with dilated proximal small bowel loops. (Figs.  1, 2,  3) 
The patient underwent laparoscopic procedure. Intra-
operative findings were suggestive of an intussuscepted 
segment of ileum measuring 10 cm in length, about 75 
cm proximal to the ileo-cecal junction, with dilated prox-
imal ileal and jejunal loops. The segment was removed 
through a small midline incision at the umbilicus. A firm 
mass was palpable within the lumen; hence, an  enterot-
omy was performed, revealing a tubular segment of 4 cm 
in length with a globular swelling at the end. The involved 
segment was resected, and an ileo-ileal anastomosis per-
formed, then reposited back to the peritoneal cavity and 
the port sites closed. Further careful examination of the 
specimen revealed that it was a narrow-mouth, inverted 
diverticulum with lipoma at its end, leading to intussus-
ception and obstruction and causing the recurrent epi-
sodes (Figs. 4, 5). Histopathology investigations revealed 
a necrotic and hemorrhagic architecture of the resected 
bowel segment that was consistent with intussusception, 
along with features of normal small bowel mucosa within 
the diverticulum, and a lipoma within. The patient made 
an uneventful recovery and was discharged after 5 days. 
At the 5-month follow-up, the patient was in good hea
lth.

Discussion
Meckel’s diverticulum is a remnant of the vitelline duct 
[3], and it is the most frequently encountered anomaly, 
with a reported incidence of 1–3% in the general popu-
lation. The most common presenting complaints, in 
order of decreasing frequency, are bleeding, anemia, 
and abdominal pain [1, 3, 4], associated with compli-
cations of bleeding, intestinal obstruction, intussus-
ception and rarely hernia or perforation [5]. Intestinal 
obstruction as a consequence of Meckel’s diverticulum 
accounts for 20–25% of presenting cases [4].

An inverted Meckel’s diverticulum refers to the con-
dition in which the diverticulum inverts on itself. The 
plausible causal factor of this inversion is an abnormal 

Fig. 1  Computed tomography image (transverse plane) showing 
whorled pattern (arrow) suggestive of intussusception

Fig. 2  Coronal section showing hypodense intraluminal content 
suggestive of lipoma (arrow)

Fig. 3   Computed tomography image (transverse plane) showing 
classical target sign (arrow)
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peristalsis in the segment of bowel just proximal to the 
diverticulum [6]. In addition, the inverted diverticulum 
itself acts as a lead point for intussusception in such 
patients, thereby posing as an impediment to bowel 
function, leading to obstruction [6, 7]. Another expla-
nation is that because Meckel’s diverticulum is not fixed 
to the mesentery or the intestine, it increases the likeli-
hood of an inversion [3]. Furthermore, the presence of 
lipoma within inverted Meckel’s diverticulum increases 
the chance of intussusception and luminal compromise 
depending upon the size of the mass. To our knowl-
edge, there have been fewer than 50 reports of inver-
sion of Meckel’s diverticulum in the indexed literature 
to date, making it a rare finding, with the number of 
cases that were diagnosed pre-operatively  representing 
a miniscule proportion of the total reported [3].

This condition may present with pain, bleeding, lumi-
nal compromise, and/or intussusception. The CT scan of 
a patient with Meckel’s diverticulum may show an air- or 
fluid-filled blind ending pouch from the anti-mesenteric 
surface of the distal ileum, whereas that of an inverted 
Meckel’s diverticulum appears as an intraluminal mass 
surrounded by a thick collar of enhancing soft tissue 
due to the entrapped perienteric fatty tissue within the 
inverted serosal side of the diverticulum [7]. A CT scan 
not only helps the treating physician(s) to confirm the 
diagnosis, but also helps to determine the condition of 
the bowel wall in intussusception along with any other 
concomitant pathology [8]. Capsule endoscopy can also 
facilitate the diagnosis, but is associated with limitations 
in identifying the exact location of the intestinal pathol-
ogy and increased risk of intestinal obstruction [9]. Dou-
ble balloon enteroscopy is also being increasingly used 
for the diagnosis as it enables biopsy of the intestine but 
it is a technically demanding methodology [10, 11]. Other 
modalities, including small bowel barium series and 
ultrasonography, have proven to be beneficial but these 
have been replaced by the CT scan as the first investiga-
tion of choice as CT can pick up intra- and extra-luminal 
pathology upon examination of the whole abdomen.

Our patient presented with complaints of central 
abdominal pain and features of bowel obstruction for the 
third time in the last 6 months. CT imaging showed fea-
tures of an intraluminal mass with a thick collar of sur-
rounding soft tissue density and target sign on the CT 
scan, corresponding well with the described findings. The 
suspected mass within was identified as lipoma due to its 
classic homogenous low attenuation appearance on the 
CT  scan with a minimal internal soft tissue component 
[12]. However, entrapped perienteric fatty tissue may 
give a pseudo-lipoma appearance [13–16]. Lipomas of 
the small intestine are the second most common benign 
tumors after leiomyomas, and 50% are found in the ileum. 
They appear as a sessile mass or polyp from the submu-
cosal layer towards the intestinal lumen [17], and they 
may extrude into the bowel wall or through the luminal 
area due to motor activity of the underlying muscularis 
propria, causing inversion of the Meckel’s diverticulum, 
as in our case. Intussusception caused by inverted Meck-
el’s diverticulum containing a lipoma within is a very rare 
condition, with only a few cases reported in the indexed 
literature, accounting for its rarity [5, 7].

Surgery remains the mainstay of treatment of adult 
intussusception due to any cause. The surgical proce-
dure of choice remains segmental resection followed by 
primary anastomosis [8]. In our case, we were able to 
localize the lesion laparoscopically followed by extracor-
poreal resection and anastomosis, thus minimizing the 

Fig. 4  Resected segment showing inverted diverticulum with 
bulbous swelling at the end

Fig. 5  Inverted Meckel’s diverticulum with lipoma at its end



Page 4 of 4Bains et al. J Med Case Reports          (2021) 15:264 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

morbidity associated with a large laparotomy incision, 
causing lesser post-operative pain, and enabling early 
recovery.

Conclusion
Inverted Meckel’s diverticulum is an uncommon condi-
tion which results due to abnormal peristalsis around the 
diverticulum and non-fixity of the diverticulum itself. 
The aim of this case report is to alert surgeons to this rare 
clinical entity which is encountered only on the surgical 
table. Pre-operative diagnosis of inverted Meckel’s diver-
ticulum is a difficult due to overlapping clinical and imag-
ing features. Treatment is surgical, whether diagnosed 
pre-operatively or intra-operatively, and includes seg-
mental resection and anastomosis.

Acknowledgements
Nil.

Authors’ contributions
LB conceived the study concept. LB, RB, RK, and PL are responsible for the 
definition of intellectual content, literature search and data acquisition, and 
analysis. LB, RB, RK, PL, GR, and VP performed the clinical examination and 
management of the patient. LB, RB, RK, PL GR, and VP reviewed and edited the 
manuscript. All authors read and approved the final manuscript.

Funding
None.

Availability of data and materials
Not available.

Ethics approval and consent to participate
Written consent for the publication of this case report was obtained from 
the patient. Approval for publication of the case report is not required by the 
institutional ethics committee.

Consent for publication
Written informed consent was obtained from the patient for publication of 
this case report and any accompanying images. A copy of the written consent 
is available for review by the Editor-in-Chief of this journal.

Competing interest
The authors declare that they have no competing interests

Received: 19 May 2020   Accepted: 14 February 2021

References
	1.	 Yahchouchy EK, Marano AF, Etienne JC, Fingerhut AL. Meckel’s diverticu-

lum. J Am Coll Surg. 2001;192(5):658–62. https://​doi.​org/​10.​1016/​s1072-​
7515(01)​00817-1.

	2.	 Liu KT, Wu YH. Spontaneous perforation of Meckel diverticulum: a case 
report. Medicine (Baltimore). 2017;96(52):e9506.

	3.	 Rashid OM, Ku JK, Nagahashi M, Yamada A, Takabe K. Inverted Meckel’s 
diverticulum as a cause of occult lower gastrointestinal hemorrhage. 
World J Gastroenterol. 2012;18(42):6155–9.

	4.	 Ymaguchi M, Takeuchi S, Awazu S. Meckel’s diverticulum. Investigation of 
600 patients in Japanese literature. Am J Surg. 1978;136(2):247–9. https://​
doi.​org/​10.​1016/​0002-​9610(78)​90238-6.

	5.	 Karadeniz Cakmak G, Emre AU, Tascilar O, Bektaş S, Uçan BH, Irkorucu O, et 
al. Lipoma within inverted Meckel’s diverticulum as a cause of recurrent 
partial intestinal obstruction and hemorrhage: a case report and review 
of literature. World J Gastroenterol. 2007;13(7):1141–3.

	6.	 Kim JH, Park SH, Ha HK. Case 156: inverted Meckel diverticulum. Radiol-
ogy. 2010;255(1):303–6.

	7.	 Kim SM, Jung MJ, Kim YO. Lipoma within inverted Meckel’s diverticulum: 
a case report. Korean J Pathol. 2013;47(1):86–8.

	8.	 Sioka E, Christodoulidis G, Garoufalis G, Zacharoulis D. Inverted Meckel’s 
diverticulum manifested as adult intussusception: age does not matter. 
World J Gastrointest Surg. 2011;3(8):123–7. https://​doi.​org/​10.​4240/​wjgs.​
v3.​i8.​123.

	9.	 Payeras Capó MA, Ambrona Zafra D, Garrido DC. Inverted Meckel’s diver-
ticulum in an adult patient diagnosed via capsule endoscopy. Rev Esp 
Enferm Dig. 2018;110(3):210–1.

	10.	 Fukushima M, Kawanami C, Inoue S, Okada A, Imai Y, Inokuma T. A case 
series of Meckel’s diverticulum: usefulness of double-balloon enteros-
copy for diagnosis. BMC Gastroenterol. 2014;14:155.

	11.	 Takagaki K, Osawa S, Ito T, Iwaizumi M, Hamaya Y, Tsukui H, et al. Inverted 
Meckel’s diverticulum preoperatively diagnosed using double-balloon 
enteroscopy. World J Gastroenterol. 2016;22(17):4416.

	12.	 Murphey MD, Carroll JF, Flemming DJ, Pope TL, Gannon FH, Kransdorf 
MJ. From the archives of the AFIP: benign musculoskeletal lipomatous 
lesions. Radiographics. 2004;24(5):1433–66. https://​doi.​org/​10.​1148/​rg.​
24504​5120.

	13.	 Sharp G, Kozman D. Inverted Meckel’s diverticulum causing intussuscep-
tion in a Crohn’s patient. J Surg Case Rep. 2015;2015(9):rjv112. https://​doi.​
org/​10.​1093/​jscr/​rjv112.

	14.	 Chong EH, Kim DJ, Kim S, Kim G, Kim WR. Inverted Meckel’s diverticulum: 
two case reports and a review of the literature. World J Gastrointest Surg. 
2018;10(6):70–4. https://​doi.​org/​10.​4240/​wjgs.​v10.​i6.​70.

	15.	 Kim KH, Kang KA, Lim JH, Lee KG, Kwon TJ. Inverted Meckel diverticulum 
as a lead point of small bowel intussusception: misinterpreting case as a 
lipoma. Clin Imaging. 2016;40(5):840–2.

	16.	 Blakeborough A, McWilliams RG, Raja U, Robinson PJ, Reynolds JV, 
Chapman AH. Pseudolipoma of inverted Meckel’s diverticulum: clinical, 
radiological and pathological correlation. Eur Radiol. 1997;7(6):900–4.

	17.	 lmsted WW, Ros PR, Hjermstad BM, McCarthy MJ, Dachman AH. Tumors 
of the small intestine with little or no malignant predisposition: a 
review of the literature and report of 56 cases. Gastrointest Radiol. 
1987;12(3):231–9.

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

https://doi.org/10.1016/s1072-7515(01)00817-1
https://doi.org/10.1016/s1072-7515(01)00817-1
https://doi.org/10.1016/0002-9610(78)90238-6
https://doi.org/10.1016/0002-9610(78)90238-6
https://doi.org/10.4240/wjgs.v3.i8.123
https://doi.org/10.4240/wjgs.v3.i8.123
https://doi.org/10.1148/rg.245045120
https://doi.org/10.1148/rg.245045120
https://doi.org/10.1093/jscr/rjv112
https://doi.org/10.1093/jscr/rjv112
https://doi.org/10.4240/wjgs.v10.i6.70

	Inverted Meckel’s diverticulum: a case report 
	Abstract 
	Background: 
	Case presentation: 
	Conclusion: 

	Introduction
	Case presentation
	Discussion
	Conclusion
	Acknowledgements
	References


