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Abstract 

Background Adenocarcinoma in an inverted Meckel’s diverticulum with intussusception has not been reported to 
date. We discuss the clinical issues concerning this rare condition and review the relevant literature.

Case presentation A 71‑year‑old Japanese female was referred to our hospital for further investigation of severe 
anemia. Computed tomography revealed a tumorous lesion in the terminal ileum. Capsule endoscopy did not pro‑
vide detailed images. Exploratory laparoscopy revealed intussusception in the terminal ileum. An intraluminal tumor 
70 cm proximal to the ileocecal valve was observed to be the lead point. Partial resection including the tumor was 
performed. Macroscopically, a polypoid tumor at the tip of an inverted diverticulum‑like structure was observed. The 
tumor was histologically composed of adenocarcinoma accompanied by gastric and pyloric gland metaplasia in the 
background mucosa, which was confirmed by immunohistochemical staining. Based on these characteristics, this 
tumor is considered to have developed from the ectopic gastric mucosa in a Meckel’s diverticulum.

Conclusions When we encounter patients with unfamiliar lesions in the small bowel, we need to differentiate 
Meckel’s diverticulum related disease. Meckel’s diverticulum can invert into the lumen of the small bowel and cause 
an intussusception, and has potential of malignant transformation.
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Background
Meckel’s diverticulum (MD) is a remnant of the ompha-
lomesenteric duct and is a true congenital diverticulum 
located in the antimesenteric surface of the ileum. It is 
often approx. 2 feet from the ileocecal valve has been 
observed in ~ 2% of the total population [1]. The com-
mon complications of MD include intestinal obstruc-
tion, intussusceptions, diverticulitis, volvulus, and 

gastrointestinal bleeding. It has also been reported that 
MD can be inverted into the lumen of the ileum, which 
causes abdominal pain and anemia [2]. Although most 
MD-related diseases are observed incidentally and are 
benign in nature, malignant neoplasms occur in ~ 0.5–
3.2% of MD cases [3].

We herein report a case of a small bowel tumor that 
was discovered during a detailed examination for anemia. 
The tumor was intraoperatively observed to serve as a 
lead point of an intussusception and was pathologically 
diagnosed as adenocarcinoma at the tip of the inverted 
MD. We also discuss the clinical issues concerning this 
rare condition and review the relevant literature.

Case presentation
A 71-year-old Japanese female had visited another hospi-
tal with the complaints of general fatigue and severe ane-
mia, with a 3.5-g/dL hemoglobin level that was detected 
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by laboratory examination. After the patient was admin-
istered a 1680-mL red blood cell transfusion, she was 
referred to our hospital’s Department of Hematology for 
a further investigation of her anemia. Her medical his-
tory included appendectomy, hysterectomy for myoma, 
left hemithyroidectomy for follicular adenoma, and Alz-
heimer-type dementia. She had also undergone a distal 
gastrectomy with cholecystectomy for stomach cancer 
and gallstone 15 years earlier. She was a habitual smoker 
and alcohol consumer. She had no other symptoms at 
presentation, including fever, body weight loss, abdomi-
nal pain, change in bowel habit, and melena. No specific 
findings were observed in the physical examination, with 
neither abdominal distention nor a palpable tumor. Lab-
oratory examinations showed a red blood cell count at 
350 ×  104 /μL and hemoglobin level at 9.3 g/dL. The mean 
corpuscular volume (MCV), 85.1 fL, was within normal 
limits, and the mean corpuscular hemoglobin (MCH) 
value, 26.6  pg, and mean corpuscular hemoglobin con-
centration (MCHC) at 31.2% were slightly lower than the 
normal limits. The patient’s serum iron and vitamin B12 
levels were 34  µg/dL and 294  pg/mL, respectively. The 
serum carcinoembryonic antigen (CEA) and carbohy-
drate antigen (CA) 19-9 levels were within normal limits, 
whereas the soluble interleukin-2 receptor level at 538 U/
mL was slightly higher than the normal limit (range 122–
496 U/mL).

A diagnosis of iron deficiency anemia was made, and 
oral iron therapy was commenced. Screening com-
puted tomography (CT) for gastrointestinal bleeding 
of obscure origin demonstrated a tumorous lesion with 
contrast enhancement in the terminal ileum, with the 
proximal small intestine slightly dilated (Fig. 1). Capsule 
endoscopy showed a polypoid lesion with erythematous 
and irregular mucosa in the terminal ileum. Temporary 

capsule retention was observed, but detailed images 
could not be obtained (Fig. 2). Based on these clinical and 
radiological findings, an ileal tumor was considered as 
a possible cause of the patient’s occult hemorrhage and 
anemia, and she was referred to our department for sur-
gical intervention.

Exploratory laparoscopy revealed an intussusception 
in the terminal ileum (Fig. 3a), which was drawn through 
the mini-laparotomy wound and reduced by using 
Hutchinson’s maneuver. The lead point was an intra-
luminal tumor with a serosal pit 70 cm proximal to the 
ileocecal valve (Fig. 3b). A partial resection of the ileum 
including the tumor was thus performed.

The macroscopic examination of the resected speci-
men revealed a polypoid tumor at the tip of an inverted 
diverticulum-like structure (Fig. 4). The tumor was histo-
logically composed of well-to-moderately differentiated 
adenocarcinoma with subserosal invasion, accompanied 
by the ectopic gastric mucosa (Fig.  5). No metastatic 
lymph nodes were observed in the resected mesente-
rium. Immunohistochemical staining revealed that the 
glands in the tumor was positive for mucin core pro-
tein (MUC)5AC and MUC6, but negative for MUC2 
and CD10 (Fig. 6a–d). Based on these macroscopic and 
microscopic characteristics, we considered the tumor a 
completely gastric-type adenocarcinoma arising from the 
ectopic gastric mucosa in the Meckel’s diverticulum.

Fig. 1 CT showed a tumorous lesion with contrast enhancement in 
the terminal ileum (arrow)

Fig. 2 Capsule endoscopy revealed a polypoid lesion with 
erythematous and irregular mucosa in the terminal ileum, but it 
could not provide detailed images
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The postoperative course was uneventful, and the 
patient was discharged from our hospital on day 7. She 
has been on the close follow-up course due to the scarce 
evidence of adjuvant therapy for this disease.

Discussion
Meckel’s diverticulum (MD) has been reported to 
invert into the ileal lumen; such cases are referred as 
an ’inverted MD’ and can cause gastrointestinal bleed-
ing, ulceration, small bowel obstruction, and/or intus-
susception [2]. The possible causes of this inversion are 
as follows: (1) intestinal peristalsis in the segment of 
bowel proximal to the MD, (2) movability of the tip of 
an unfixed MD to the mesentery or the intestine, and 
(3) negative intraluminal pressure which occurs with the 
passage of intestinal contents [4–6]. Due to it rare nature, 
inverted MD is difficult to diagnose on imaging. Some 
specific findings on CT scans are subserous adipose tis-
sue that has been pulled into the intestinal lumen as a 
central fat density area, surrounded by soft tissue with 

the same density as the intestinal wall [7], or an intralu-
minal polypoid lesion in the small intestine covered with 
a thick collar of enhancing soft tissue [8].

Although about half of the cases of inverted MD have 
been reported to be related to the tumor that increases 
the chance of intussusception [9], the tumorous lesion 
observed on our patient’s CT scans is retrospectively 
considered an inverted MD itself rather than the tumor 
at the tip of the MD. Proximal dilatation of the small 
bowel without intussusception might imply a chronic and 
low-grade obstruction.

The frequency of an MD associated with a tumor has 
been estimated as 3–6% of MD cases [10]. Carcinoid 
is the most common malignant neoplasm developed 
in MD, accounting for 33–44% of MD cases, followed 
by leiomyosarcoma at 18–25%, adenocarcinoma at 
12–16%, and gastrointestinal stromal tumor (GIST) at 
12% [3]. Although the clinical symptoms and signs of 
adenocarcinoma in MD are various, such as gastroin-
testinal bleeding [11], elevation of serum CEA and/or 

Fig. 3 Intraoperative findings. a: Laparoscopy showed an intussusception in the terminal ileum. b: The lead point was an intraluminal tumor with a 
serosal pit (arrow), which was 70 cm proximal to the ileocecal valve

Fig. 4 The macroscopic examination of the resected specimen revealed a polypoid tumor at the tip of an inverted diverticulum‑like structure. The 
max. tumor dia. was 35 mm
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Fig. 5 Histological examination of the inverted diverticulum‑like structure by hematoxylin–eosin staining. a The intestinal epithelium (blue arrow) 
was mixed with pyloric glands (red arrow) and gastric foveolar epithelium (green arrow). b A well‑to‑moderately differentiated adenocarcinoma was 
adjacent to the background ectopic gastric mucosa

Fig. 6 Immunohistochemical staining revealed that the glands in the tumor was positive for mucin core protein (MUC)5AC (a) and MUC6 (b), but 
negative for MUC2 (c) and CD10 (d)
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CA19-9 levels [12, 13], and spontaneous rupture [14], 
we have found no published report of adenocarcinoma 
in an inverted MD with intussusception. MDs often 
contains heterotopic tissue such as pancreatic tissue 
or gastric, duodenal, jejunal, and/or colonic mucosa, 
which are involved in the carcinogenesis [15]. Immu-
nostaining using cytokeratin or mucin core protein 
(MUC) is considered useful for inferring the origin of 
the malignancy [16].

Considering that MUC5AC and MUC6 are usu-
ally expressed in the gastric foveolar epithelium and 
the pyloric gland of the stomach, respectively, whereas 
MUC2 and CD10 are usually expressed in the small intes-
tinal epithelium, we suspect that our patient’s adenocar-
cinoma developed from the ectopic gastric mucosa of 
the MD. No causative factors have been identified for the 
malignant transformation of the ectopic gastric mucosa, 
but it has been proposed that such a transformation may 
have more malignant potential than normal intestinal 
mucosa, partly explained by a sustained chronic inflam-
mation due to Helicobacter pylori infection in the diver-
ticulum [3].

It is extremely difficult to diagnose malignancies in 
an MD preoperatively [10]. Capsule endoscopy and bal-
loon-assisted enteroscopy are useful for the preoperative 
diagnosis of malignant tumors in an MD [11, 17]. The 
capsule endoscopy performed for our patient revealed a 
suspected polypoid lesion protruding into the intestinal 
lumen in the terminal ileum, but detailed images could 
not be obtained. Although the diagnostic accuracy of 
capsule endoscopy for inverted MDs is unknown because 
of the limited data [2], in our patient’s case it seemed 
difficult for the capsule endoscopy to capture the whole 
image when the MD was inverted in the isoperistaltic 
direction as shown in the CT scan. It was likely that the 
capsule endoscopy passed over the inverted MD and 
overlooked the adenocarcinoma at the tip of the divertic-
ulum. We also initially misidentified the polypoid lesion 
as a submucosal tumor such as a gastrointestinal stromal 
tumor (GIST) because the surface seemed to be covered 
with non-neoplastic but inflammatory intestinal mucosa.

Retrograde double-balloon enteroscopy may be able 
to capture an entire image of an inverted MD, and the 
findings in such cases were reported to be a submucosal 
tumor-like lesion exhibiting intestinal villous mucosa 
on the surface at the head and Kerckring’s folds at the 
stalk of the antimesenteric attachment [18]. Because our 
patient’s general condition did not necessitate an emer-
gency intervention, we should have considered per-
forming retrograde double-balloon enteroscopy, as its 
findings might have enabled a definitive diagnosis of both 
the inverted MD and the associated adenocarcinoma 
simultaneously.

Standard treatments for carcinoma of an MD are 
not yet established, and the significance of prophylac-
tic lymph node dissection or adjuvant therapy remains 
unknown. Regardless of the operative approach, a com-
plete resection with no residual tumor is mandatory.

Conclusions
Preoperative diagnoses of various diseases related to MD 
are generally difficult, but clinicians should recognize 
that an MD can invert into the lumen of the small bowel 
and cause an intussusception, and such cases often have 
heterotopic tissue with a potential of malignant trans-
formation. When patients with unfamiliar lesions in the 
distal small bowel are encountered, a close examination 
should be performed with an awareness of potential MD-
related disease.

Abbreviations
MD  Meckel’s diverticulum
MCV  Mean corpuscular volume
MCH  Mean corpuscular hemoglobin
MCHC  Mean corpuscular hemoglobin
CEA  Carcinoembryonic antigenand
CA  Carbohydrate antigen
CT  Computed tomography
MUC  Mucin core protein

Acknowledgements
Not applicable.

Author contributions
All authors managed the perioperative course. YM and YS performed the 
operation. YM and SK contributed to the drafting and the manuscript. All 
authors read and approved the final manuscript.

Funding
The authors declare that no funding was received for this case report.

Availability of data and materials
All data generated or analyzed during this study are included in this published 
article.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Written informed consent for publication of their clinical details and clinical 
images was obtained from the patient.

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

Received: 19 April 2023   Accepted: 27 May 2023

References
 1. Sagar J, Kumar V, Shah DK. Meckel’s diverticulum: a systematic review. J R 

Soc Med. 2006;99:501–5.



Page 6 of 6Miwa et al. Surgical Case Reports            (2023) 9:95 

 2. El Hajra MI, Calvo M, Martínez‑Porras JL, Gomez‑Pimpollo Garcia L, 
Rodriguez JL, Leon C, et al. Inverted Meckel’s diverticulum diagnosed 
using capsule endoscopy: a case report. World J Gastroenterol. 
2021;27:6154–60.

 3. Kabir SA, Raza SA, Kabir SI. Malignant neoplasms of Meckel’s diverticulum; 
an evidence based review. Ann Med Surg. 2019;43:75–81.

 4. Kim JH, Park SH, Ha HK. Case 156: inverted Meckel diverticulum. Radiol‑
ogy. 2010;255:303–6.

 5. 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;18:6155–9.

 6. Harkins HN. Intussusception due to invaginated  Meckel’s diverticulum: 
report of two cases with a study of 160 cases collected from the litera‑
ture. Ann Surg. 1933;98:1070–95.

 7. Black ML, Ros PR, Smirniotopoulos JG, Olmsted WW, Sobin LH. Intussus‑
cepted Meckel diverticulum: radiologic‑pathologic correlation. Comput 
Radiol. 1987;11:245–8.

 8. 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;10:70–4.

 9. Takahashi D, Natsume S, Kato T, Hiramatsu K, Shibata Y, Yoshihara M. A 
case of intussusception caused by an inverted Meckel’s diverticulum in 
an adult (in Japanese). J Jpn Surg Assoc. 2013;74:2188–93.

 10. Leijonmarck CE, Bonman‑Sandelin K, Frisell J, Räf L.  Meckel’s diverticulum 
in the adult. Br J Surg. 1989;73:146–9.

 11. Principe DR, Nesper P, Metropulos AE, Rubin J, Marinov MN. Intestinal 
adenocarcinoma originating from an undiagnosed Meckel’s diverticulum. 
J Surg Case Rep. 2022;5:128.

 12. Yamaguchi K, Maeda S, Kitamura K. Adenocarcinoma in Meckel’s diver‑
ticulum: case report and literature review. Aust N Z J Surg. 1989;59:811–3.

 13. Han EJ, YooIe R, Choi WH, Lee KY. Adenocarcinoma arising in Meckel’s 
diverticulum on 18F‑FDG PET/CT. Clin Nucl Med. 2013;38:157–9.

 14. Pandiaraja J. Spontaneous rupture of adenocarcinoma of Meckel’s 
diverticulum—a rare entity. J Clin Diagn Res. 2015;9:13–4.

 15. Kusumoto H, Yoshitake H, Mochida K, Kumashiro R, Sano C, Inutsuka S. 
Adenocarcinoma in Meckel’s diverticulum: report of a case and review 
of 30 cases in the English and Japanese literature. Am J Gastroenterol. 
1992;87:910–3.

 16. Okumura Y, Miyazaki S, Fujitani K, Fushimi H, Danno K, Matsuda C. A case 
report of adenocarcinoma in a Meckel’s diverticulum arising from ectopic 
gastric mucosa (in Japanese). J Jpn Surg Assoc. 2015;76:2231–6.

 17. Sato Y, Tanaka S, Ko Y, Okuda T, Tamura F, Fujimi A, et al. Adenocarcinoma 
of Meckel’s diverticulum diagnosed by capsule endoscopy and single‑
balloon enteroscopy. Clin J Gastroenterol. 2009;2:388–93.

 18. Konomatsu K, Kuwai T, Yamaguchi T, Imagawa H, Yamaguchi A, Kouno H, 
et al. Endoscopic full‑thickness resection for inverted Meckel’s diverticu‑
lum using double‑balloon enteroscopy. Endoscopy. 2017;49:E66–7.

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


	An adenocarcinoma in an inverted Meckel’s diverticulum with intussusception
	Abstract 
	Background 
	Case presentation 
	Conclusions 

	Background
	Case presentation
	Discussion
	Conclusions
	Acknowledgements
	References


