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Introduction:
Intussusception is the most common cause of 
intestinal obstruction between 6 and 36 months 
of age. 80% of those aff ected are in the fi rst 2 
years of life.3 It is characterized by the telescop-
ing of one segment of bowel (intussusceptum) 
into its neighboring segment (intussuscipiens), 
situated most commonly near the ileocecal valve 
(ileocolic). In 75% of cases, the invagination is 
idiopathic. In children less than age 3 months 
or older than 5 years, however, it more com-
monly originates from a pathologic lead point 
(e.g., Meckel diverticulum, polyp, hemangioma) 
or can be associated with conditions causing 
hypertrophy of Peyer patches (e.g., Henoch-
Schönlein purpura, lymphoma, rotavirus in-
fection). Th e characteristic symptoms include 
episodes of unremitt ing, colicky abdominal pain 
with drawing up of the knees, vomiting, and, in 
the later stages, currant jelly stools. Th e signs 

may include a tender abdomen with a sausage-
shaped mass in the mid-abdomen.

Th e classical triad consists of pain, abdominal 
mass, and currant jelly stools. Prompt diagnosis 
and treatment are important, given the risk for 
bowel necrosis, peritonitis, and sepsis. Abdomi-
nal ultrasonography is the gold standard for 
investigating intussusception, with the “target 
sign” (i.e., bowel within bowel) being pathogno-
monic. Pneumatic or hydrostatic (barium or sa-
line) enema under fl uoroscopic or sonographic 
guidance can also be diagnostic and is the stan-
dard of care for the non-surgical reduction of 
classical ileocolic intussusception. Importantly, 
persistent intussusceptions involving only the 
small bowel are not amenable to radiologic re-
duction, in which case surgical reduction is nec-
essary.

Abstract:  
Meckel’s diverticula are common congenital gastrointestinal malformations. Most Meckel’s 
diverticula are clinically silent. It has been called the “great imitator” because of its relative 
infrequency and protean manifestations. Th ese diverticula may become inverted and serve as 
a lead point for development of intussusceptions. 
Here in we report a case of 13yr old boy presented with features of gastroenteritis, non-bilious 
vomiting, non-bloody stool, initially without pain abdomen, and found to be having intus-
susception, on investigation. On performing laparotomy the intussusceptions was found to be 
having an inverted giant Meckel’s diverticulum as a lead point.
Small bowel intussusception is diff erent clinically from the classic ileocolic intussusception.
Not only is it seen in a diff erent age group,1 but the presentation is diff erent and there is more 
chance of fi nding a pathological lead point.2 Th e unusual age group and variable presentation 
contribute to the frequent delay in diagnosis with increased morbidity and mortality.
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Case Report:
A 13-year-old boy presented to the emergency 
department (ED) with non-bilious vomiting 8 
to 10 times, lose motions 3 times, watery in na-
ture, no blood in stool. On examination, he was 
dehydrated, with a blood pressure of 110/70 
mmHg, pulse rate of  72 beat/min, temperature 
of 36.8°C. Th e abdomen was soft , not distended, 
non-tender no organomegaly. Immediate resus-
citation in the ED was started with intravenous 
infusion of crystalloid fl uids through large bore 

intravenous cannulae. Lab results Hb 13.9, wbc 
11.7, sodium 137, potassium 4.4. Creatinine 59. 
He was admitt ed in to pediatric ward with a di-
agnosis of gastroenteritis.

As he has developed a persistent abdominal pain 
pediatric surgical consultation was obtained. 

Plain abdominal X-ray revealed dilated small 
bowel loops. An emergency ultrasound of the 
abdomen was performed which has revealed 
a target sign. Signs of small bowel intussuscep-
tions.

He underwent exploratory laparotomy with a 
provisional diagnosis of small bowel obstruction 
due to intussusception. Abdominal exploration 
revealed massively dilated small bowel proxi-
mal to ileoileal intussusception.  Intra operative 
fi ndings Ileo-ileal intussusception about 20cm 
away from the ileocecal junction. On palpation 
the segment had hard consistency. Aft er manual 
reduction of the intussusception, segmental ileal 
resection with an end to end anastomosis was 
performed. Exploration of the resected segment 
showed the leading point of intussusception was 
an inverted Meckel’s diverticulum. Th e histo-
pathology showed a gangrenous ileal segment 
with Meckel’s diverticulum. Th e patient was 
discharged from the hospital on 7th day post-
operatively with an uneventful post-operative 
course.

Discussion:
Charles Mayo famously wrote that “Meckel’s di-
verticulum is frequently suspected, oft en looked 
for, and seldom found.”4

Meckel’s diverticulum is a true diverticulum and 
the most common gastrointestinal malforma-
tion, occurring in 2% of the population.5 Meck-
el’s diverticulum is due to the persistence of the 
vitelline duct and, in its most common form, 
presents as a two inch blind segment of bowel 
approximately two feet from the ileocecal valve 
and oft en containing ectopic gastric or pancre-
atic tissue.6

Up to half of symptomatic Meckel diverticula 

Figure 1:Ultrasound showing target sign

Figure 2:Surgical gross specimen of bowel demonstrating 
length of ileoileal intussusception (black arrows) and extensive 
hemorrhagic infarction of the involved ileum (white arrows)
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will present in the fi rst 2 years of life, and most 
complications will develop before 10 years of 
age. Th e type of complication also varies with 
the age of the patient. Hemorrhage and ob-
struction predominate in the very young, and 
obstruction and infl ammatory symptoms occur 
in adults. Neoplasia becomes a more frequent 
complication in the elderly.

Overall, neoplasia is found in 0.5% to 4% of 
Meckel diverticula7,8 and malignant tumors pre-
dominate. Benign tumors include leiomyomas, 
lipomas, angiomas, and neurofi bromas. A vari-
ety of malignancies have been reported (leio-
myosarcoma, carcinoids, adeno-carcinoma, vil-
lous adenoma, gastrointestinal stromal tumors, 
and others). Overall, carcinoid is the most com-
mon tumor arising in the diverticulum. 

MD range in size from 1-10 cm, cases of giant 
MD (≥ 5 cm) are relatively rare and associated 
with more severe forms of the complications, es-
pecially for obstruction. Herein, we report a case 
of giant MD with secondary small bowel ob-
struction in a 13-year male that was successfully 
managed by surgical resection and anastomosis. 
Th e largest giant MDs reported have been > 100 
cm long,9 96 cm long,10 85 cm long,11 and 66 cm 
long.12 Some authors consider vitelline cysts as 
Giant Meckels diverticula.

Common complications of Meckel’s diverticu-
lum include rectal bleeding, melena and/or he-
matochezia, although many patients are entirely 
asymptomatic. Less frequent complications in-
clude Meckel’s diverticulitis, intestinal obstruc-
tion, volvulus, and intussusception, and the life-
time complication rate for untreated Meckel’s 

diverticulum 4%.13 Meckel diverticula can cause 
a bowel obstruction via intussusception, volvu-
lus, vitelline bands/remnants, incarcerated Lit-
tre hernia, and other mechanisms. Intussuscep-
tion is slightly more common in children, and 
volvulus in adults. Intussusception is a result 
of the diverticulum acting as a pathologic lead 
point. Pathologic lead points are infrequent in 
children with intussusception younger than the 
age of 2 years.  Although intussusception can be 
seen in all pediatric ages from prenatal to the 
late teens, 75% of cases occur within the fi rst 2 
years of life and 90% in children within 3 years 
of age. More than 40% are seen between 3 and 9 
months of age14.

Pathologic Lead Point:
Th e most common focal cause of a PLP is an 
inverted Meckel diverticulum15-17 followed by 
intestinal polyps18 and duplications. Other less 
common focal PLPs that have been reported 
are; inversion appendectomy,19 appendiceal 
mucocele; local suture line; massive local lym-
phoid hyperplasia; ectopic pancreas; abdominal 
trauma; benign tumors (adenoma, leiomyoma, 
carcinoid, neurofi broma, hemangioma); and 
malignant tumors (lymphoma, sarcoma, leuke-
mia).20,21

Diagnosis:
Th e optimal strategy for diagnosis and treatment 
depeneds on the clinical suspicion of intussus-
ception, and the experience of the clinician in 
the hands of an experienced examiner, ultra-
sound can have 100% accuracy for the diagnosis 
of intussusception.22-24 Th e major advantage of 
ultrasound for detection of intussusception is 
that it is portable, non-invasive, and without ra-
diation. With the use of modern high-resolution 
transducers, the diagnosis of intussusception is 
straight forward. Th e characteristic fi nding is 
a 3 to 5cm diameter mass, the typical target or 
doughnut sign, which is usually found just deep 
to the anterior abdominal wall on the right side.

Patients with intussusception limited to the 
small bowel (ileo ileal, jejuno ileal, jejuno jeju-
nal) are managed diff erently, as compared to ileo 
colic intussusception, small bowel intussuscep-

Figure 3:Resection of infarcted bowel ,and end to end 
anastamosis done.
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tion are less likely to respond to non operative 
reduction. Surgery is necessary to reduce the 
small bowel intussusception or to excise the lead 
point.

Conclusion:
Th e classic symptoms of abdominal pain or 
vomiting and the two classic signs of abdominal 
mass or rectal bleeding are present in 85% of pa-
tients. A high index of suspicion must be main-
tained for atypical cases, such as the 15% whose 
intussusception is painless. In conclusion, small-
bowel intussusception is rare, accounting for 
fewer than 10% of all cases of childhood intus-
susception. It is seen more commonly in neo-
nates and those over two years of age. It should 
be suspected in children with features of intes-
tinal obstruction. Ultrasonography is the diag-
nostic procedure, and so should be the investi-
gation of choice, since barium enema is likely 
to be negative. Surgery in these patients should 
not be delayed because of the high incidence of 
fi nding a lead point and also the need to obviate 
ischemic necrosis of the small bowel. PLPs can 
be found in 4% of infants and children who have 
one recurrent intussusception, and in up to 19% 
with multiple recurrences.

Confl ict of interest: None

Funding source: None

Role and contribution of authors:
Dr Abdulrahman Almaawi, is a consultant Pae-
diatric surgeon at King Abdullah Hospital, Bi-
sha, operated upon this patient and conceive the 
idea of writing this case report, went through the 
article and made the fi nal changes in the case re-
port and discussion and conclusion.

Dr Ramakrishnaprasad D. collected the data 
and references and wrote the initial write up.

Dr Hossam Youssry helped in collecting the data 
and references and also helped in discussion and 
conclusion writing.

References:
1. Stringer MD, Pablot SM, Brereton RJ. Pediatric intussuscep-

tion. Br J Surg 1992;79:867-76. 

2. Wang NL, Yeh ML, Chang PY, et al. Prenatal and neonatal in-
tussusception. PediatrSurgInt 1998;13:232-6.

3.  F Heldrich. Lethargy as a presenting symptom in patients with 
intussusception. ClinPaediatr 1986;363-365.

4. Mayo C.: Meckel’s diverticulum.  Proc Mayo Clin  1933; 8:230
5. St Vil D, Brandt ML, Panic S, Bensoussan A, Blanchard H. 

Meckel’s diverticulum in children: a 20-year review. J Pedi-
atrSurg 1991;26:1289e92. htt p:// dx.doi.org/10.1016/0022-
3468(91)90601-O.

6. Leys C. Chapter 40. In: Holcomb III GW, Murphy JP, Ostlie 
DJ, editors. Ashcraft ’s pediatric surgery. Sixth. Elsevier Saun-
ders; 2014. p. 548e52.

7. Ein S.H., Stephens C.A., Shandling B., et al: Intussusception 
due to lymphoma.  J PediatrSurg  1986; 21:786.

8. Gupta H., Davidoff  A.M., Pui C.H., et al: Clinical implications 
and surgical management of intussusception in pediatric pa-
tients with Burkitt  lymphoma.  J PediatrSurg  2007; 42:998.

9. Tisdall FF. An unusual Meckel’s diverticulum as a cause of in-
testinal hemorrhage. Am J Dis Child. 1928;36:1218–1223.

10. Chaffi  n L. Surgical emergencies during childhood caused by 
meckel’s diverticulum. Ann Surg. 1941;113:47–56. [PMC 
free article] [PubMed]

11. Moll HH. Giant Meckel’s diverticulum (33 ½ inches long) Br J 
Surg. 1926;14:176–179.

12. Goldstein M, Cragg RW. Elongated Meckel’s Diverticulum In 
A Chıld. Am J Dis Child. 1938;55:128–134.

13. Dumper J, Mackenzie S, Mitchell P, Sutherland F, Quan ML, 
Mew D. Complications of Meckel’s diverticula in adults. Can 
J Surg 2006;49:353e7.

14. Ein S.H., Stephens C.A.: Intussusception: 354 cases in 10 
years.  J PediatrSurg  1971; 6:16.

15. West N.J., Daniels I.R., Carr N.D.: Lessons to be learned: A 
case study approach. Chronic intussusception in childhood.  
J R SocPromotHealth  2003; 123:181.

16. Yigiter M., Kiyici H., Yucesan S., et al: An unusual cause of 
acute abdominal pain in a child: An inverted Meckel diver-
ticulum: Report of a case.  J ClinUltrasound  2010; 38:314.

17. Daneman A., Myers M., Shuckett  B., et al: Sonographic appear-
ances of inverted Meckel diverticulum with intussusception.  
PediatrRadiol  1997; 27:295.

18. Gonzalez A.M., Clapp B.: Laparoscopic management of small 
bowel intussusception in a 16-year-old with Peutz-Jeghers 
syndrome.  JSLS  2008; 12:332.

19. Arora A., Caniano D.A., Hammond S., et al: Inversion ap-
pendectomy acting as a lead point for//References htt p://
www.expertconsultbook.com/expertconsult/b/book.
do?method=...3 of 10 30-06-2012 06:42  

20. Navarro O., Daneman A.: Intussusception Part 3: Diagnosis 
and management of those with an identifi able or predispos-
ing cause and those that reduce spontaneously.  PediatrRadiol  
2004; 34:305. 

21. Maazoun K., Mekki M., Sahnoun L., et al: Intussusception ow-
ing to pathologic lead points in children: report of 27 cases.  
Arch Pediatr  2007; 14:4.

22. Daneman A., Navarro O.: Intussusception Part 1: A review of 
diagnostic approaches.  PediatrRadiol  2003; 33:79.

23. Hryhorczuk A.L., Strouse P.J.: Validation of US as a fi rst-line 
diagnostic test for assessment of pediatric ileocolic intussus-
ception.  PediatrRadiol  2009; 39:1075.

24. Pracros J.P., Tran-Minh V.A., Morin D.E., et al: Acute intestinal 
intussusception in children: Contribution of ultrasonography 
(145 cases).  Ann Radiol  1987; 30:525.

25. Ein S.H., Stephens C.A., Shandling B., et al: Intussusception 
due to lymphoma.  J PediatrSurg  1986; 21:786.

26.  Gupta H., Davidoff  A.M., Pui C.H., et al: Clinical implications 
and surgical management of intussusception in pediatric pa-
tients with Burkitt  lymphoma.  J PediatrSurg  2007; 42:998.


