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Abstract
Meckel’s diverticulum is an embryonic vestibule of the vitelline duct which normally disappears completely 
between the fifth and seventh week of gestation. It is located at the anti-mesenteric ileal border approximately 
60 cm from the ileocecal valve. Its incidence is 2% in the general population with a 2:1 male:female ratio. It 
has the same layers as the intestinal wall but contains ectopic tissue in approximately half of all cases: gastric 
tissue in 60% to 82%, pancreatic tissue  in 1% to 16% and gastric and pancreatic tissue in 5% to 12% of cases. 
It is often asymptomatic and is most frequently found during laparotomies and  autopsies. While it is true that 
the vast majority of cases manifest as low gastrointestinal bleeding, there are less frequent forms of presenta-
tion such as intestinal obstruction and intestinal perforation. Intestinal obstruction associated with the Meckel’s 
Diverticulum can occur as a result of herniation or intussusception around the fibrous cord that extends from 
the abdominal wall to the diverticulum, mesentery, or intestinal segment, which can lead to severe obstructive 
torsion that sometimes causes necrosis and perforation.

We present five cases of patients with Meckel’s diverticulum with atypical presentations, two with internal 
hernias, one with intestinal invagination and two with blocked perforation.
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INTRODUCTION

Meckel’s diverticulum is an embryonic vestige of the 
omphalomesenteric duct. Frequently “the rule of two” is 
used to describe it. (1)
•	 Meckel’s diverticulum present ins approximately 2% of 

the population.
•	 The male/female ratio 2: 1
•	 It is located 2 feet (60 cm) from the ileocecal valve.
•	 It frequently measures 2 cm in diameter and 2 inches (5 

cm) in length.
•	 It may contain 2 types of ectopic tissue (commonly gas-

tric and pancreatic).
•	 It is most frequently found before 2 years of age.

Meckel’s diverticulum is usually asymptomatic throughout life 
and causes symptoms in only 1% of patients. Although it most 
commonly manifests as low gastrointestinal bleeding, there 
are less frequent forms of presentation such as intussusception, 
intestinal obstruction, diverticulitis, and intestinal perforation.

We present 5 cases of patients with Meckel’s diverticu-
lum with atypical presentation. These patients were seen at 
two hospitals in the city of Chiclayo, Peru between January 
and April 2015.

CLINICAL CASE 1

This patient was a 1-year-old male who was admitted to the 
pediatric emergency room following 24 hours of vomiting. 
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Figure 2. Anteroposterior abdominal x-ray shows dilation of intestinal 
loops and air-fluid levels.

Tests done upon admission showed leukocytosis, unalte-
red coagulation and preserved renal function. An abdomi-
nal x-ray revealed radiopacity in the lower right quadrant, 
with scarce amounts of air-fluid. He was evaluated by a 
surgeon, diagnosed with an intestinal obstruction, and 
underwent surgery which revealed a Meckel’s diverticulum 
80 cm from the ileocecal valve. It was completely necrotic 
and had a flange at the distal end that connected it to the 
abdominal wall.

The flange section and the 6 cm of ileum which contai-
ned the Meckel’s diverticulum were resected with posterior 
end-to-end ileal anastomosis. The patient’s postoperative 
evolution was good.

CLINICAL CASE 2

This patient was an 8-month-old girl with a history of chro-
nic malnutrition who had been admitted to the pediatric 
emergency room after three days of vomiting and abdo-
minal distension. An abdominal x-ray showed dilatation 
of intestinal loops and air-fluid levels. Exploratory lapa-
rotomy searching for an intestinal obstruction found a 
Meckel’s diverticulum 65 cm from the ileocecal valve with 
a flange at the distal end that connected it to the mesentery 
and created a ring within the distal ileum. Resection of the 
ileal segment containing the diverticulum (Figure 1) and 
creation of an intestinal anastomosis were done in a sin-
gle session. Anatomic and pathological studies revealed a 
Meckel’s diverticulum with ectopic gastric mucosa. During 
the evolution of partial anastomosis, a second new surgi-
cal procedure was required for drainage and to create and 

ileostomy. Four months later, intestinal transit began again 
with a favorable outcome.

CLINICAL CASE 3

This patient was a 10-month male who was admitted to 
the pediatric emergency department after two days of 
vomiting and abdominal distension. An abdominal x-ray 
showed intestinal dilatation and air-fluid levels (Figure 
2). The patient’s condition was diagnosed as an intestinal 
obstruction. Surgery revealed an intestinal invagination 
with a Meckel’s diverticulum at the head of the invagina-
tion. Manual disinvagination was combined with resection 
of the intestinal segment containing the diverticulum and 
creation of an end-to-end anastomosis. The patient’s posto-
perative evolution was favorable.

Figure 1. Meckel’s diverticulum with flange at distal end connecting it 
to the mesentery and creating a ring within which the distal ileum was 
found.

CLINICAL CASE 4

The patient was a 1-year-old male who was admitted to the 
pediatric emergency room after 36 hours of abdominal dis-
tention, pain, nausea and vomiting.

The abdominal x-ray showed air-fluid levels and absence 
of gas in the rectal ampulla. He entered the operating room 
with a diagnosis of acute abdomen. A Meckel’s diverticu-
lum was found 60 cm from the ileocecal valve together with 
a blocked perforation which had caused intestinal obstruc-
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tion. The Meckel’s diverticulum was resected and an end to 
end anastomosis created. The patient’s subsequent develo-
pment was favorable. The anatomical and pathological stu-
dies concluded this Meckel’s diverticulum was composed 
of ectopic gastric mucosa tissue (Figure 3).

CLINICAL CASE 5

This patient was a 5-month-old girl who was admitted to 
the pediatric emergency department after 5 days of pain 
and progressive abdominal distension, two days of vomi-
ting and unquantified fever. Upon physical examination, 
her abdomen was distended and difficult to depress. She 
experienced diffuse pain on palpation. She was diagnosed 
with a bowel obstruction and underwent surgery which 
showed a perforated Meckel’s diverticulum and an infla-
med mass. These were resected and an anastomosis was 
created. The patient’s subsequent development was favora-
ble (Figure 4).
 
DISCUSSION

Meckel’s diverticulum is the most common congenital 
abnormality of the gastrointestinal tract. It was reported 
by Guilhelmus Fabricius Hildanus in 1598, reported again 
by Levator in 1671 and Ruysch in 1730. and then descri-
bed in detail by Johann Friedrich Meckel in 1808, and now 
bears his name. (2)

It has the same layers as the intestinal wall, but approxi-
mately half of the cases contain ectopic tissue: gastric in 
60% to 82%, pancreatic in 1% to 16% and both in 5% to 
12%. Neoplasms such as carcinoid tumors, adenocarcino-

mas, desmoplastic tumors of small round cells and benign 
mesenchymal tumors (lipomas, hemangiomas and hamar-
tomas) have also been found. (4) Meckel’s diverticulum 
is  usually asymptomatic and usually diagnosed following 
complications such as digestive hemorrhaging (20% -30%) 
intussusception, and intestinal obstructions due to volvu-
lus, internal hernias, diverticulitis or perforations. (5, 6) 
Digestive hemorrhaging occurs as the result of peptic ulce-
ration and occurs frequently in children younger under two 
years of age. (7)

Mortality in patients with Meckel’s diverticulum is repor-
ted to range from 6% to 7.5% while morbidity is reported to 
be between 6% and 30%. (3)

Intestinal obstructions are commonly encountered in 
pediatric emergency services. (8) In cases of Meckel’s 
diverticulum, obstructions can occur as the result of intes-
tinal invagination with a Meckel’s diverticulum at the head 
or as the result of internal hernias. Some diverticula have 
a fibrous cord that joins them to the navel, and this can 
lead to severe obstructive twisting which often results in 
necrosis and perforation. Obstructions may also be due to 
flanges and adhesions secondary to perforation. Although 
cases one and two had Meckel’s diverticula complicated by 
internal hernias, this condition is extremely uncommon, 
(5, 9, 10) and the most common locations are paraduode-
nal, in the foramen of Winslow, transmesenteric and trans-
mesocolic. In the case of strangulation of the hernia, early 
diagnosis and treatment are essential because of the high 
mortality rate (approximately 50%) due to hemodynamic 
decompensation. (11, 12) Malnutrition causes intestinal 
involvement, alteration of tissue absorption and regene-
ration which increases the risk of postoperative complica-

Figure 3. Histopathology of Meckel’s diverticulum. A: Ectopic gastric mucosa. B: Parietal cells are observed at higher magnification (hematoxylin 
eosin staining).
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tion is required because the site of  hemorrhaging is usually 
the ileum adjacent to the diverticulum. (17)

A Meckel’s scan with technetium 99 is a diagnostic tool 
that is widely used to identify ectopic gastric mucosa. 
However, for patients with obstructive symptoms, radio-
graphic or ultrasound studies are preferred, despite their 
low specificity, because Meckel’s diverticulum is an uncom-
mon cause of intestinal obstruction. (6)

In recent years, laparoscopy has become an important 
tool for diagnosis and treatment of Meckel’s diverticulum 
in pediatric patients. It is considered to be a safe proce-
dure for performing diverticulectomy even in complicated 
cases. (18) Extracorporeal diverticulectomy is preferred to 
intracorporeal because segmental resection of a Meckel’s 
diverticulum can be performed without the use of expen-
sive laparoscopic staples. In addition, it allows complete 
removal not only of the diverticulum, but also of the adja-
cent intestinal tissue containing the ectopic mucosa which 
minimizes the possibility of recurrence. (19)

There have also been reports of the use of double balloon 
stereoscopy with ileal canalization during an initial diag-
nostic colonoscopy when a Meckel’s diverticulum was sus-
pected. (20)

In conclusion, although the great majority of patients 
with Meckel’s diverticulum have low digestive hemorrha-
ging, there are other less frequent forms of presentation 
that must be taken into account in the differential diagnosis.

REFERENCES

1. Poley J, Thielen T, Pence J. Bleeding Meckel’s diverticu-
lum in a 4-month-old infant: treatment with laparoscopic 
diverticulectomy. A case report and review of the literature. 
Clin Exp Gastroenterol. 2009;2:37-40. Doi: https://doi.
org/10.2147/CEG.S3792

2. Chaudhuri TK, Christie JH. False positive Meckel’s diverti-
culum scan. Surgery. 1972;71(2):313.

3. Blevrakis E, Partalis N, Seremeti C. Meckel’s diverticulum 
in paediatric practice on Crete (Greece): A 10-year review. 
Afr J Paediatr Surg. 2011;8(3):279-82. Doi: https://doi.
org/10.4103/0189-6725.91665

4. Francis A, Kantarovich D, Khoshnam N, et al. Pediatric 
Meckel’s Diverticulum: Report of 208 Cases and Review of 
the Literature. Fetal Pediatr Pathol. 2016;35(3):199-206. 
Doi: https://doi.org/10.3109/15513815.2016.1161684

5. Hawkins HB, Slavin Jr JD, Levin R, et al. Meckel’s diver-
ticulum. Internal hernia and adhesions without gastroin-
testinal bleeding—ultrasound and scintigraphic findings. 
Clin Nucl Med. 1996;21(12):938-40. Doi: https://doi.
org/10.1097/00003072-199612000-00004

6. Huang C, Lai M, Hwang F, et al. diverse presentations in 
pediatric Meckel’s diverticulum: a review of 100 cases. 
Pediatr Neonatol. 2014;55(5):369-75. Doi: https://doi.
org/10.1016/j.pedneo.2013.12.005

tions such as dehiscence of anastomosis which was obser-
ved in Case 2.

Idiopathic intussusception is most frequent in cases of 
intestinal invagination that occur between 3 months and 3 
years of age, but almost half of the cases of intussusception 
secondary to Meckel’s diverticulum occur in patients over 
3 years old. (6, 13 ) The infant in Case 3 had intestinal inva-
gination due to Meckel’s diverticulum. This was not only 
an uncommon age group for this pathology, but the patient 
also had an intestinal obstruction without the classic fin-
ding of enterorrhagia. Several studies report that Meckel’s 
diverticulum is a trigger for intussusception in more than 
2.8% of all pediatric cases. (14-16) Nevertheless, these 
data are not applicable to infants, since their samples did 
not focus on this group. It is known that in children over 
two years of age these anatomical alterations occur more 
frequently which could be the reason for an overestimation 
of incidence.

Perforations and peritonitis secondary to Meckel’s diver-
ticula usually occur due to a peptic ulcer caused by the 
secretion of acid and pepsin by ectopic gastric mucosa or 
alkaline secretion produced by pancreatic ectopic tissue. 
Treatment consists of immediate surgical intervention and 
resection of the diverticulum or the segment of the ileum 
that surrounds it. This was done in Cases 4 and 5. In addi-
tion, in patients with bleeding, segmental intestinal resec-

Figure 4. Perforated Meckel’s diverticulum had formed an inflamed 
mass that caused an intestinal obstruction.



165Case Reports of Atypical Presentation of Meckel’s Diverticulum

14. Kong FT, Liu WY, Tang YM, et al. Intussusception in infants 
younger than 3 months: a single center’s experience. World 
J Pediatr, 2010;6(1):5-59. Doi: https://doi.org/10.1007/
s12519-010-0007-4

15. Jiménez J. Invaginación intestinal en pediatría. Rev Mex Cir 
Pediatr. 2005;12(4):195-203.

16. Shekherdimian S, Lee SL. Management of pediatric intus-
susception in general hospitals: diagnosis, treatment, and 
differences based on age. World J Pediatr. 2011;7(1):70-3. 
Doi: https://doi.org/10.1007/s12519-011-0249-9

17. Brañez C, Vargas B, Vargas J. Divertículo de Meckel perfo-
rado en un paciente de 13 años, reporte de un caso. Gac Med 
Bol. 2011;34(1):40-42.

18. Alemayehu H, Stringel G, Lo I, et al. Laparoscopy and 
complicated Meckel diverticulum in children. JSLS. 
2014;18(3):e2014.00015.

19. Papparella A, Nino F, Noviello C, et al. Laparoscopic 
approach to Meckel’s diverticulum. World J Gastroenterol. 
2014;20(25):8173-8. Doi: https://doi.org/10.3748/wjg.
v20.i25.8173

20. Qi S, Huang H, Wei D, et al. Diagnosis and minimally inva-
sive surgical treatment of bleeding Meckel’s diverticulum in 
children using double-balloon enteroscopy. J Pediatr Surg. 
2015;50(9):1610-2. Doi: https://doi.org/10.1016/j.jped-
surg.2015.05.002

7. Matsagas MI, Fatouros M, Koulouras B, et al. Incidence, 
complications and management of Meckel’s diverticu-
lum. Arch Surg. 1995;130(2):143-6. Doi: https://doi.
org/10.1001/archsurg.1995.01430020033003

8. Blachar A, Federle MP, Dodson SF. Internal hernia: clini-
cal and imaging findings in 17 patients with emphasis on 
CT criteria. Radiology. 2001;218(1):68-74. Doi: https://
doi.org/10.1148/radiology.218.1.r01ja5368  https://doi.
org/10.1148/radiology.218.2.r01ja22384

9. Murakami R, Sugizaki K, Kobayashi Y, et al. Strangulation of 
small bowel due to Meckel diverticulum: CT findings. Clin 
Imaging. 1999;23(3):181-3. Doi: https://doi.org/10.1016/
S0899-7071(99)00113-8

10. Lee MC, Lin LH, Chen DF. Internal hernia caused by 
Meckel diverticulum in an infant: report of one case. Acta 
Paediatr Taiwan. 2001;42(2):105-7.

11. Martin LC, Merkle EM, Thompson WM. Review of inter-
nal hernias: radiographic and clinical findings. AJR Am 
J Roentgenol 2006;186(3):703-17. Doi: https://doi.
org/10.2214/AJR.05.0644

12. Pershad J, Simmons GT, Chung D, et al. Two acute pediatric 
abdominal catastrophes from strangulated left paraduode-
nal hernias. Pediatr Emerg Care. 1998;14(5):347-9. Doi: 
https://doi.org/10.1097/00006565-199810000-00009

13. Fischer TK, Bihrmann K, Perch M, et al. Intussusception 
in early childhood: a cohort study of 1.7 million chil-
dren. Pediatrics. 2004;114(3):782-5. Doi: https://doi.
org/10.1542/peds.2004-0390


