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Abstract
Objective – The aim of this study is to report a rare clinical case of a 16-month-old boy with a sudden episode of hemorrhaging 
deterioration, which required immediate laparotomy 14 hours after a successfully performed non-surgical reduction of intus-
suscepton.  Inflamed Meckel’s diverticulum was identified as the cause of hemorrhage due to the reperfusion of this region of the 
intestine after the invagination was resolved. Case Report – A 16-month-old boy was presented to the emergency department 
with the signs and symptoms of acute intestinal invagination, which were visually confirmed by ultrasound. The successful reduc-
tion of intussusceptions by air enema was performed and confirmed by ultrasound. On physical examination five hours after the 
gas enema procedure patient had no complaints, and no signs or symptoms of peritoneal irritation. However, 14 hours after the 
reduction of intussusception patient developed signs of hemorrhage, which suggested the presence of hemorrhaging Meckel’s 
diverticulum due to a reperfusion of that region of intestine. Conclusion – Despite the successful use of nonsurgical methods 
of disinvagination, it remains critical for the management team to keep in mind that one of the predisposing factors of acute 
intestinal invagination such as Meckel’s diverticulum can cause post therapeutic complications, manifesting as acute hemorrhage. 

Key Words: Intestinal Intussusception ■ Meckel’s Diverticulum ■ Air Enema ■ Ischemia-Reperfusion Injury ■ Hemorrhage.

Introduction

Intussusception is a frequent cause of intestinal 
obstruction in early childhood, which is a medi-
cal emergency that requires prompt diagnosis and 
management (1). Approximately 5% of patients 
with invagination are found to have some kind of 
predisposing factors. One of the primary factors is 
Meckel’s diverticulum, which is the most common 
congenital abnormality of the gastrointestinal tract 
(2). The gold standard treatment of intussuscep-
tions in children is a nonsurgical reduction of in-
vagination by enema (with air or liquid) (3). This 
method is successful in 77% (95% confidence in-
terval, 72% to 82%) of all cases of intussusceptions. 

Following successful reduction of the intussuscep-
tions, early recurrence is rare, with rates ranging 
from 2.7% to 5.4% (3). 

We report here a rare clinical case of a 16-month-
old boy with a sudden episode of hemorrhaging de-
terioration, which required immediate laparotomy 
14 hours after a successfully performed non-surgi-
cal reduction of intussuscepton. 

Clinical Case

A 16 month-old child presented to the GBU Clinic 
emergency in the city of Grozny, Russia, with the 
fever, vomiting, and bloody stool. The parents re-
ported that the child had numerous episodes of 
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vomiting (more than 5 instances per day) for the 
last two days, the presence of mucus and dark 
blood impurities in the feces, and fever reaching 
38 °C. Two days prior the hospitalization the child 
began to refuse food, developed a fever, spastic ab-
dominal pain and had a loose stool. On physical 
examination the patient was in moderate to severe 
distress and responded to examination with cries. 
The body temperature was 38 °C, HR of 136 bpm, 
BP of 90/60 mmHg, and RR of 38 respirations per 
minute. Patient’s abdomen was tender on palpation 
with painful sensitivity localized to the right meso-
gastric region. A moderately mobile mass was local-
ized in the right mesogastric region upon palpation, 
about 8.0 × 5.0 cm in size, with a dense consistency 
that rebounds with moderate elasticity. Cutaneous 
percussion of the liver met with expected dullness 
without indications of hepatomegaly, abnormal 
perfusion or edema. No symptoms of peritoneal 
irritation were observed. Test for Dance’s sign was 
positive for retraction of the right lower quadrant, 
suggesting intussusception. Examination of rectum 
indicated diminished sphincteric tone, and a va-
cant rectal ampulla. Neither pain nor overhanging 
of rectal boundaries or rectocele was detected on 
exam. After physical exam, a stool sample was col-
lected with a characteristic “red currant jelly,” pre-
sentation. Ultrasound visually confirmed diagnosis 
of acute intestinal intussuscepton. Laboratory re-
sults showed the following: Hb - 80 g/L, RBC- 2.9 
× 1012/L, WBC- 7.5 × 109/L, (band NE-3%, seg-
mented NE-67%, LY- 25%, MO- 5%), PLT- 2.6 
× 109/L, ESR 8 mm/h. Total protein - 53.97 g/L, 
creatinine - 48.88 mmol/L, urea - 3.14 mmol/L, 
C-reactive protein - 5.11 mg/L. Blood type and 
Rh factor: B (III), Rh (+) positive. Urinalysis: color 
- net yellow, transparency - cloudy, specific grav-
ity - 1.012, pH - acidic, protein - negative, sugar 
- negative, ketones - negative, salt - negative, mucus 
- negative. 

Considering the history of presenting illness 
and the age of the patient, the decision was made 
to perform an air enema (an oxygen pressure of 60 
mm/Hg pressure was used) under general intrave-
nous anesthesia, tracheal intubation, and mechani-

cal ventilation. Before the enema procedure the 
resustitution was conducted by 200 ml of sodium 
chloride 0.9% solution and 400 ml of Rigers solu-
tion. A distinct thump was elicited on resolution 
of the intussusception, once the pressure change 
ameliorated itself with bimanual surgeon’s control. 
Air was liberated from the intussuscepton along the 
nasogastric tube.

On physical exam two hours after the air enema 
procedure, the patient was conscious, in mild dis-
comfort without nausea or vomiting, with a body 
temperature of 37.5º C, HR of 128 bpm, BP of 
92/64 mmHg, and RR of 32 respirations/min and 
with a healthy pale pink perfused skin color. Abdo-
men was soft, non-responsive to palpation, and the 
mass was no longer palpable. There were no signs 
or symptoms of peritoneal irritation. The stool and 
normal post-therapeutic procedure gas accumula-
tion in the lumen of the intestine showed appropri-
ate evidence of healthy gas exchange and reduction 
in volume. Ultrasound visually confirmed absence 
of intestinal intussuscepton. Five hours after the 
procedure, the patient did not have any com-
plaints. The abdomen examination was negative for 
evidence of pathological stricture or reformation. 
There were no signs or symptoms of peritoneal ir-
ritation and intestinal motility was consistent with 
normal peristaltic behavior. Stool was sparse and 
speckled with green deposits. Fourteen hours after 
the procedure the patient had blood in the diaper 
(Fig. 1.) presenting as cherry red clots and manifest-
ed in increasing discomfort. The patient’s abdomen 
was soft and negative for evidence of pathological 
stricture or presence of intussuscepton, which was 
also confirmed by the ultrasound, but the patient 
reacted sharply as to severe pain on abdominal pal-
pation. The intestinal motility was consistent with 
normal peristaltic behavior, and easily auscultated. 

So, based on the results of ultrasound, which 
confirmed the absence of intesinal intussusception, 
the appearance of a hemorrhage (Fig. 1) which was 
seen fourteen hours after the reduction of intussus-
ception and the fact from a literature review that 
the one of main causes of the intestinal intussuscep-
tion in children of this age is Meckel’s diverticulum 
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Fig. 1. The Appearance of Hemorrhage on Patient’s Diaper 
the 14 Hours after the Enema Procedure.

Fig. 2. Hemorrhaging Meckel’s Diverticulum.

a preliminary diagnosis of Meckel’s diverticulum 
bleeding was established. Considering the patient 
age, condition, and emergent prognosis, the deci-
sion was made to establish interventional care and 
proceed with surgical correction as follows: access 
to the peritoneal cavity was made via laparoscopic 

Fig. 3. Site of the Resection of Meckel’s Diverticulum and 
the Application of a Small Intestinal “End to End” Anas-
tomosis.

route, peritoneal organs were appropriately revised 
to localize the previous intussusceptions site and 
liberate it from its immediate vascular supply, the 
resection of the Meckel’s diverticulum, and the 
drainage of the peritoneal cavity (Fig. 2).

Meckel’s diverticulum was found 70 cm away 
from the ileocecal angle located closer to the mes-
enteric edge of the small intestine on a wide stalk. 
After mobilization of the mesentery of the diver-
ticulum (the latter is clamped, stitched, tied off, 
and cut), Meckel’s diverticulum was resected with 
application of a small intestinal “end to end” anas-
tomosis (Fig. 3).

The post-operational period passed smoothly. 
The stitch was removed on the tenth post-opera-
tional day. The histologic result was received after 
the surgery whith the confirmed diasnosis of diver-
ticulus of small intestine and chronic diverticulitis.
The child was discharged on the 11th day in satisfac-
tory condition

Discussion

Idiopathic intussusception most frequently occurs 
in children younger than age three, but almost half 
of the cases of intussusceptions secondary to Meck-
el’s diverticulum have been reported in patients 
over the age of three (2). Meckel’s diverticulum is 
usually asymptomatic throughout life and causes 
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symptoms in only 1% of patients. The most com-
mon manifestation is a low gastrointestinal bleed-
ing and less frequent are intussusceptions, intesti-
nal obstruction or diverticulitis (5, 6). 

Non-surgical management of intussusceptions 
in children consists of contrast enema (3). This 
method is based on the instilling contrast medium 
(i.e. air, saline, or barium) into the rectum via a rec-
tum tube to reduce the intussusceptum by increas-
ing intraluminal pressure. Air enema is considered 
as the gold standard treatment of intussusceptions 
in children and its use has increased due to a lower 
perforation risk, faster and better reduction rate in 
comparison with a barium enema (3). The data of 
one study showed that the success rate of air vs. 
contrast enema was 77% and 63% respectively (3, 
4). The technique of reduction consists of up three 
attempts, each for a maximum of 3 minutes. Usu-
ally the nonsurgical treatment by air enema is un-
successful if the patient has a pathologic lead points 
(such as Meckel’s diverticulum, lymphoid hyper-
trophy, duplication cyst, polyp, and lymphoma 
(1, 3).  Surgical intervention is needed only if the 
patient is unstable with non-operative reduction 
contraindications (peritonitis, bowel perforation, 
shock) or in prior unsuccessful reduction attempts. 

Intussuscepton is a cause of downstream isch-
emia and in any case of ischemic resolution, the po-
tential for reperfusion injury should be addressed. 
Intestinal ischemia-reperfusion (I/R) injury is a 
direct result of a variety of pathophysiological 
mechanisms by which the restoration of blood flow 
through mesenteric vessels that were previously 
occluded by an intussuscepton such as the one in 
this case, results in intestinal damage. Reperfusion 
following ischemia can further exacerbate damage 
of the intestine. Though not fully elaborated, the 
mechanism by which reperfusion injury damages 
intestinal tissues is thought to be related to a bi-
phasic pattern of pathophysiological events. Mu-
cosal barrier function is destroyed and vascular 
permeability is increased during the formation of 
the I/R injury. This allows the activation of inflam-
matory cells, which release reactive oxygen species 
and promote the elaboration of proinflammatory 

chemokines and cytokines that recruit an aggres-
sive immune response that is both humoral and cell 
mediated to the region of reperfusion, developing 
complications in previously injured tissue (7, 8). 
The damaged intestinal barrier can also cause bac-
teria to penetrate the intestinal mucosa and submu-
cosa after I/R injury and the bacterial translocation 
stimulates inflammatory cells to release proinflam-
matory cytokines (9, 10).

To the best of our knowledge, the complication 
after a successful reduction of intussusception by 
the air enema is uncommon in the pediatric sur-
gery. The reduction of intussusceptions in our pa-
tient was confirmed by ultrasound and on physi-
cal exam five hours after the gas enema procedure 
patient had no complaints, signs, or symptoms of 
peritoneal irritation. Only fourteen hours after the 
reduction of intussusception patient developed 
signs of hemorrhage, which suggested the presence 
of hemorrhaging Meckel’s diverticulum due to a re-
perfusion of that region of intestine.

Limitations of the Study

The proper diagnostic test was not performed be-
fore the surgery and the decision to proceed with 
surgery was based on the own surgical experience 
and clinical findings.

Conclusion

Despite the successful use of nonsurgical methods 
of disinvagination it remains critical for the man-
agement team to keep in mind that one of the pre-
disposing factors of acute intestinal intussuscepton 
such as Meckel’s diverticulum can cause post thera-
peutic complications, manifesting as acute hemor-
rhage. The use of ultrasound for intestinal intussus-
ception diagnosis is one of the primary instrumen-
tal diagnostic and treatment decision techniques. 
However, in this clinical situation the diagnostic 
value of ultrasound is significantly reduced. As a 
result, this case further substantiates the imperative 
for hemodynamic monitoring of patients who un-
dergo conservative treatment within the initial 72 
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hours to prevent catastrophic outcomes that could 
have been appropriately and effectively addressed as 
they were in this case.
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