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Abstract
The most prevalent Gastrointestinal (GI) congenital abnormality is Meckel’s diverticulum. Lower GI bleed, obstruction, volvulus, adhesions, intussusception, 
and inflammation are common and well documented complications of Meckel’s, which can be diagnosed via. ultrasound/CT/MRI, Meckel’s scan, or incidentally 
during an operation. Of note, perforation of a Meckel’s diverticulum is extremely rare, usually presents as pain mimicking appendicitis, and is typically diagnosed 
upon laparotomy or laparoscopy. To our knowledge, this is the only case of perforated Meckel’s diverticulum to present as associated with an intussusception. 
It is important to report this case to broaden the provider’s awareness to possible presentations of an acute abdomen following reduction of intussusception.
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Introduction
Meckel’s Diverticulum is the remnant omphalomesenteric duct, 

which had failed to obliterate in utero. Up to 4% of the population 
can have this true diverticulum on autopsy; however, only 6% of 
this group will present with symptoms [1,2]. Interestingly, despite 
the low presentation rate, this remnant of the vitelline duct is the 
most common gastrointestinal congenital abnormality. Diagnosis 
of Meckel’s is difficult as it is typically asymptomatic. Potential 
complications of Meckel’s include gastrointestinal hemorrhage, 
obstruction, diverticulitis, hernia, volvulus, adhesions, and 
intussusception, many of which present with findings similar to other 
acute abdominal etiologies. Perforation of the vitelline vestige is 
extremely rare, reported at less than 0.5%, and clinical suspicion and 
imaging play crucial roles in the diagnosis and prompt treatment of 
a perforated Meckel’s diverticulum [3]. We describe a unique case of 
perforated Meckel’s diverticulum, which was presumed to originally 
be intussusception and was treated as such. The lack of pain relief upon 
air enema reduction prompted further investigation. The purpose of 
this article is to review the history, embryology, anatomy, incidence, 
complications, and treatment of Meckel’s diverticulumas well as to 
increase the reader’s suspicion for intra abdominal complications 
requiring urgent surgical exploration.

Case Presentation
This is a report of a four-year-old healthy male who presented to 

the Pediatric Emergency Department with one day of sudden waxing 

and waning of abdominal pain in his right lower quadrant. The family 
denied hematochezia or emesis, but he did have a fever of 102˚F. 
Additionally, his parents noted decreased appetite, bowel movements, 
and urine output over the past day. He had a temperature of 103.6°F 
and was tachypneic in the emergency department. 

On examination, the patient had vague right lower quadrant 
tenderness, without any signs of hernias or peritonitis. Ultrasound 
imaging for appendicitis was consistent with what looked to be 
ileocolic intussusception (Figure 1). The radiologist performed an 
air enema, which demonstrated reduction (Figure 2), however the 
radiologist had low suspicion for intussusception due to the relative 
ease of reduction at low pressures.

The patient was admitted for observation. Within a few hours, 
he became more tachypneic with worsening tachycardia, abdominal 
pain, and became peritonitics. A computed tomography with oral and 
intravenous contrast was ordered and showed pneumoperitoneum as 
well as free fluid in the right paracolic gutter, which were suggestive of 
bowel perforation (Figures 3 and 4).

The patient was taken emergently for a diagnostic laparoscopy. 
Adhesions were found in the right lower quadrant with a normal 
appendix, and evaluation of the small bowel and, revealed an 
enlarged, inflamed Meckel’s diverticulum with a perforation at the 
base. An extracorporeal small bowel resection with diverticulectomy 
was performed (Figures 5 and 6). After reviewing the images with the 
radiologist it is suspected that the first ultrasound appeared to look 
like an intussusception but was likely dilated, inflamed bowel around 
the Meckel’s.

The subsequent clinical course was uneventful. The patient 
received 4 days of IV antibiotics with return of bowel function 
on postoperative day 3. At his two-week follow up, he appeared 
comfortable and had returned to baseline for activity as well as 
appetite. Pathology reported a Meckel’s diverticulum lined by gastric 
body type mucosa with acute serositis suggestive of perforation.

Discussion
Historical perspective

Since first delineated in 1598 by Hildanus, Meckel’s diverticulum 
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has been described as the most common congenital gastrointestinal 
abnormality affecting 0.14% to 4.5% of the population, but is 
symptomatic in less than 6% [1,2]. This congenital diverticulum, 
arising from the vestigial remnant of the omphalomesenteric duct, 
was named after the German anatomist Johann Fiedrich Meckel who 
described the embryology, anatomy, and clinical application [2].

Anatomy and embryology
Anatomically, the omphalomesenteric remnant affects all three 

layers of the small intestine and arises from the antimesenteric 
border of the ileum with the vitelline artery, a branch of the superior 
mesenteric artery, as a its blood supply [3,4]. The vitellointestinal duct 
or the prenatal yolk stalk connects the primitive gut to the yolk sack 
and typically regresses between the fifth and seventh weeks of fetal life 
[5]. However, this diverticulum may remain patent to the umbilicus, 
have a fibrous cord, contain a cyst, or end in a blind pouch. A Meckel’s 
Diverticulum has an average length of 3 cm (the longest recorded was 
100 cm) [4-9]. Typically, a Meckel’s diverticulum is found within 100 
cm of the ileocecal valve and occurs equally in both sexes [3,4,10], but 
causes complications more frequently in males [4,7]. Additionally, the 
average distance from ileocecal valve increases with age from 34 cm 
in those under two to 46 cm in those under twenty-one and up to 67 
cm in adults [4,9].

Pathology and potential complications
Over 60% of Meckel’s diverticulicontain heterotopic mucosa as 

the vitelline duct is lined with pluripotent cells and the majority of 
such heterotopic tissue (60%) is gastric in origin. This gastric mucosa 
is likely to be identified on a technetium-99 scan because of the 
mucin secreting cells. Gastric mucosa in a Meckel’s diverticulum is 

Figure 1: A four-year-old male presents with right lower quadrant abdominal 
pain with ultrasound findings suspicious for intussusception.

Figure 2: Successful air enema reduction of intussusception.

Figure 3: Computed topography showing pneumoperitoneum and dilated 
loops of bowel.

Figure 4: CT showing free fluid in right paracolic gutter.

Figure 5: An intraoperative photo showing the perforation at the base of the 
Meckel’s diverticulum.

Figure 6: Meckel’s diverticulum with perforation at the base along with small 
bowel resection.
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also associated with a risk of ulceration, hemorrhage, and perforation. 
Pancreatic tissue is found in up to 6% and smaller percentages of 
jejunal, duodenal, colonic mucosa or Brunner’s glands, endometriosis, 
or hepatobiliary tissue may be observed [1,3,11].

Complications, diagnosis, and treatments
The majority of Meckel’s diverticuli are asymptomatic and 

diagnosed incidentally upon laparotomy/laparoscopy. However, 4% 
to 6% of this true diverticulum presents with complications. The most 
common complication is hemorrhage (25% to 50% of complications), 
which is usually related to the presence of gastric mucosa. Moreover, 
a Meckel’s diverticulum causing ulceration and bleeding is the most 
common cause of massive lower gastrointestinal hemorrhage. This 
complication is typically diagnosed by the technetium-99 or Meckel’s 
scan. Treatment is a diverticulectomy as the ileal ulcerations usually 
heal in the absence of gastric secretions. If there is concern for 
necrosis, the surgeon may elect to additionally perform a small bowel 
resection.

The second most frequent complication is obstruction, which 
is most common in adults. This diagnosis represents about 10% to 
20% of Meckel’s diverticulum complications [1,11]. Ultrasound, 
computed tomography, MRI, and laparotomy/laparoscopy are the 
most common methods for diagnosis. Treatment for obstruction is 
similar to hemorrhage: diverticulectomy. Diverticulitis affects about 
twenty percent of patients and can be diagnosed on imaging [1,5]. 
Surgical excision is the usual management strategy, although a course 
of antibiotics has been used for treatments.

Hernias are uncommon (less than 1%), but are a well-documented 
complication; when the omphalomesenteric duct remnant herniates 
through the abdominal wall it is termeda Littre hernia. The pattern 
of presentation for Littre is typically right inguinal (50%), followed 
by umbilical (20%), and femoral (20%) hernias [12]. Typically, 
these hernias are diagnosed intraoperatively and treatment includes 
herniorrhaphy as well as diverticulectomy. Less than 10% of 
complications are related to enterolith and neoplasm [13,14]. These 
are also typically diagnosed intraoperatively, but could be noted 
on imaging. The treatment is consistent with the other mentioned 
complications: diverticulectomy with removal of the mass.

Perforation is a rare complication of Meckel’s diverticulum, 
reported as being responsible for 0.5% of symptomatic diverticula 
[3,11]. Perforation usually presents as pain mimicking appendicitis 
and is typically diagnosed and treated upon laparotomy/laparoscopy. 
Perforation of a Meckel’s diverticulum is related to various etiologies: 
progression of diverticulitis, peptic ulceration of ileum related to acid 
from gastric ectopic mucosa, obstruction by foreign body, traumatic, 
and obstructing tumors [3,5,11]. A perforated Meckel’s diverticulum 
is a surgical emergency, requiring high clinical suspicion and prompt 
intervention.

Intussusception in the setting of a Meckel’s diverticulum typically 
occurs when the tip of the diverticulum invaginates down through 
the diverticulum and into the bowel. According to Kusumoto et al. 
[13], intussusception comprised approximately13% of complications 
related to Meckel’s diverticulum. The first case of invaginated Meckel’s 
diverticulum causing intussusception was identified in 1846 [6]. 
Idiopathic intussusception is a common pediatric finding and can 
be noted on ultrasound or computed tomography. The treatment 
involves prompt intervention with a contrast or air enema reduction. 
A complication of reduction is perforation, but we would postulate 

that the perforation at the base of the diverticulum was related to a 
complication of the gastric mucosa found at the tip of the Meckel’s 
diverticulum which was exacerbated by distension with air during the 
air reduction of the intussusception. Interestingly, a contrast enema 
may have demonstrated the perforation had contrast been used 
instead of air for the reduction.

Conclusion
Meckel’s diverticulum is a common gastrointestinal abnormality 

with potentially fatal complications requiring high clinical suspicion 
and prompt surgical intervention. This case of perforated Meckel’s 
diverticulum, which was treated as an intussusception in a healthy 
four-year-old male, is a unique addition to the literature. A key point of 
this case is the importance of the physician’s understanding of a typical 
intussusception clinical course, which involves improvement after 
reduction; as with this case the persistent pain resulted in monitoring 
the patient more closely and having a higher suspicion for possible 
more dangerous etiologies. Our goal in presenting this report is to 
increase the clinician’s suspicion for the relatively rare complications 
of Meckel’s diverticulum when assessing acute abdominal processes.

References
1. Tavakkoli A, Ashley SW, Zinner MJ. Small Intestine. In Brunicardi FC, editors. 

Schwartz’s Principal of Surgery. 11th ed. New York: McGraw Hill Professional 
Publishing; 2019.

2. Meckel J. Uber die divertikel am darmkanal. Archo Physiol. 1809;9:421.

3. Dimitriou I, Evaggelou N, Tavaki E, Chatzitheoklytos E. Perforation of Meckel’s 
Diverticulum by a Fish Bone Presenting as Acute Appendicitis: A Case Report. 
2013;7:231.

4. Korkmaz Ö, Yilmaz HG, Keleş C. Complications of Meckel’s diverticulum in adults. 
Turkiye Klin J Med Sci. 2007;27(4):518-21.

5. Sharma RK, Jain VK. Emergency surgery for Meckel’s diverticulum. World J Emerg 
Surg. 2008;3(1):27.

6. Harkins HN. Intussusception due to invaginated Meckel’s diverticulum. Ann Surg. 
1933;98(6):1070-95.

7. Mackey WC, Dineen P. A fifty year experience with Meckel’s diverticulum. Surg 
Gynecol Obs. 1983;156(1):56-64.

8. Moses WR. Meckel’s diverticulum; report of two unusual cases. N Engl J Med. 
1947;237(4):118-22.

9. Yamaguchi M, Takeuchi S, Awazu S. Meckel’s diverticulum. Investigation of 600 
patients in Japanese literature. Am J Surg. 1978;136(2):247-9.

10. Martin JP, Connor PD, Charles K. Meckel’s diverticulum. Am Fam Physician. 
2000;61(4):1037-42.

11. Chae HD. Perforation of Meckel’s diverticulum by a chicken bone; Preoperatively 
presenting as bowel perforation. J Korean Surg Soc. 2011;80(3):234-7.

12. Bendjaballah A, Taieb M, Ammari S, Khiali R. Littre’s Hernia: A Unusual Tricky 
Situation of Meckel’s Diverticulum. World J Surg Surgical Res. 2019;2:1150.

13. Kusumoto H, Yoshida M, Takahashi I, Anai H, Maehara Y, Sugimachi K. Complications 
and diagnosis of Meckel’s diverticulum in 776 patients. Am J Surg. 1992;164(4):382-3.

14. Groebli Y, Bertin D, Morel P. Meckel’s diverticulum in adults: Retrospective analysis of 
119 cases and historical review. Eur J Surg. 2001;167(7):518-24.


	Title
	Abstract
	Introduction
	Case Presentation
	Discussion
	Conclusion
	References
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Figure 5
	Figure 6

