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We investigated the patients who developed postoperative intussusception after 
a variety of intraabdominal procedures in order to identify the differentiating 
features and facilitate the prompt recognition and management of this entity. 
Fourteen patients with postoperative intussusception following an abdominal 
surgery between 1993 and 2010 were analyzed retrospectively. The primarily 
applied surgeries were: repair of diaphragmatic hernia (n=3), choledochal 
cyst excision (n=2), extraction of surrenal neuroblastoma (n=2), Duhamel 
operation (n=1), colostomy closure (n=1), Nissen fundoplication with 
(n=1) and without (n=1) gastrostomy, gastropexy (n=1), gastrostomy and 
jejunostomy (n=1), and manual reduction of ileocolic intussusception (n=1), 
with a median duration of 135 minutes (120-240). Patients were reoperated 
on the 3rd day (2-16); intussusception was ileoileal in 11, and was manually 
reduced in 12 of all patients. Postoperative intussusception differs from other 
cases of invagination with respect to the pathogenesis, clinical presentation 
and therapeutic approach. The original operations are mostly the major and 
lengthy ones, with vicinity to the diaphragm. Awareness of this entity by 
surgeons and differentiation from other causes of postoperative ileus are 
obligatory for prompt recognition and management. 
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Postoperative intussusception (POI) is an 
uncommon cause of intestinal obstruction, 
mostly following major abdominal surgeries. 
It has been reported to occur after 0.08% to 
0.5% of all laparotomies1,2 and to account for 
5-10% of postoperative bowel obstructions in 
children3. Obstructive signs become apparent 
within two weeks postoperatively in 90% of 
cases, in contrast to adhesive obstruction, which 
leads to onset of symptoms more than two 
weeks after the operation3. The differentiation 
of this diagnosis from the other causes of 
postoperative ileus is mandatory in order to 
prevent delay in the management. This could 
be achieved with the skillful observation of the 
specific clinical and radiological manifestations. 

We analyzed retrospectively 14 patients who 
developed postoperative intussusception 
following laparotomy in order to emphasize 
the differentiating aspects of this entity 
with respect to the pathogenesis, clinical 
presentation, radiological evaluation, and 
therapeutic approach. 

Material and Methods

Fourteen patients who underwent abdominal 
surgery for different purposes in Hacettepe 
University Medical Faculty, Department of 
Pediatric Surgery, from April 1993 to October 
2010 and were found to have postoperative 
intussusception in the follow-up were 
investigated retrospectively. The patients with 
intussusception beyond 16 days postoperatively 
and those with the finding of leading point 
in the second operation were not included 
in the report. The information recorded for 
each patient included age, gender, the initial 
diagnosis and type of surgery, clinical symptoms 
and signs observed in the postoperative period, 
radiological evaluation, interval between the 
two operations, surgical management of the 
intussusception, and the outcome after the 
second surgery. 

Results

Demographic and operative data are summarized 
in Table I. 
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There were 5 girls and 9 boys, with a median 
age of 22 months (2-108 months). The 
primary diagnoses and the performed relevant 
operations were analyzed in all the cases. 
Diaphragmatic hernia was the initial diagnosis 
in three of the patients, for whom etiologies 
were trauma, complication of plication for 
diaphragmatic eventration and recurrence of 
congenital diaphragmatic hernia after initial 
repair in another center. The diaphragmatic 
defect was repaired by laparotomy for those 
three cases. For two of the others, cyst excision 
and hepaticojejunostomy were performed with 
the diagnosis of choledochal cyst. Another two 
of the patients were operated for the excision 
of a surrenal mass, with total extraction and 
the final diagnosis of neuroblastoma. One other 
case with colostomy performed in the newborn 
period for Hirschsprung’s disease underwent 
Duhamel operation. One patient with a medical 
history of anorectal malformation underwent 
laparotomy for closure of colostomy and 
Malone procedure. Nissen fundoplication and 
gastrostomy were performed in one of the cases 
at the age of nine months, with the diagnoses 
of gastroesophageal reflux and cerebral palsy. 
Gastroesophageal reflux with the complication 
of esophageal stricture was treated with Nissen 
fundoplication in another patient three years 
of age. One case was operated for continuous 
vomiting with the diagnosis of gastroesophageal 
reflux and gastric organoaxial volvulus at 
the age of three months; gastropexy was 
applied, but fundoplication was not performed, 
since the gastroesophageal junction was 
observed to be normal perioperatively and 
reflux was thought to be secondary to gastric 
volvulus. The diagnosis of chronic intestinal 
pseudoobstruction syndrome was determined 
to be the cause of his motility disorder in the 
following years. Gastrostomy and jejunostomy 
were performed for another patient with 
acquired tracheoesophageal fistula caused by 
battery ingestion, at the age of two months. The 
last case with congenital hypothyroidism had 
an initial operation for ileocolic intussusception 
that could not be reduced by colonic enema. 
The leading point of Meckel’s diverticulum 
was resected after manual reduction of the 
intussusception. 

The duration of the previously mentioned 
operations was recorded for each patient, and 
the median value was found to be 135 minutes C
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(120-240). The anesthetic agents applied in 
those operations were found to be indifferent 
from the ones routinely used in other surgeries. 
Exploration of the abdomen in addition to 
performance of the primary procedure was 
applied in 12 of all patients. One-half of the 
operations (n=7) were recognized to be in the 
vicinity of the diaphragm. 

The clinical symptoms observed in the 
postoperative period were vomiting (n=9), 
abdominal pain (n=1), bloody stool (n=1), 
and none (n=3). Deterioration in general 
appearance (n=6) and fever (n=4) were among 
the clinical signs observed in the follow-up. 
Abdominal distention (n=6) and tenderness in 
addition to distention (n=7) were the findings 
of the abdominal examination. There was no 
sign of electrolyte imbalance in the laboratory 
investigations of any case. The median duration 
of postoperative nasogastric tube drainage was 
two days (1-8), with a median amount of 200 
cc (60-900). Enteral feeding was attempted in 
five patients in the clinical follow-up, on the 
3rd postoperative day as a median value (1-
5), and was tolerated for a median duration 
of two days (1-13). 

The apparent clinical signs of postoperative 
obstruction necessitated radiological evaluation 
in the follow-up of the patients. Erect abdominal 
X-ray was performed in all cases, which revealed 
the signs of prominent air-fluid level. The 
serial evaluation of X-ray findings daily, which 
revealed no improvement in obstructive signs, 
was one of the important diagnostic approaches 
in management. Ultrasonography was the 
second radiologic method used in all of the 
cases for diagnostic purpose, which revealed 
the sign of intussusception in 12, but not in 
the remaining two patients. The localization 
of the intussusception could be mentioned 
in only four of the 12, as ileoileal. Colonic 
enema was performed in four of the 12 for 
the purpose of conservative reduction, but the 
sign of intussusception was observed in none 
of them radiologically.

The lack of improvement in clinical signs of 
obstruction and the supportive findings of 
radiological studies in most of the cases obligated 
explorative laparotomy in the follow-up. They 
were operated on the 3rd postoperative day as 
a median value (2-16). The diagnosis before 
reoperation was postoperative intussusception 

in all but one, who was previously operated for 
ileocolic intussusception, and ultrasonography 
was unable to reveal the sign of invagination in 
the follow-up. He was explored for obstruction 
on the 9th postoperative day, and ileoileal 
intussusception was determined, independent 
from the site of the previous anastomosis. 
The second case with no ultrasonographic 
sign of invagination in the follow-up was 
the one operated for gastroesophageal reflux 
with the complication of stricture. He was 
explored with the possible diagnosis of 
postoperative intussusception on the 4th day, 
relying on the clinical perception, including the 
prolonged bilious nasogastric tube drainage, 
abdominal distention and the unremitting 
sign of obstruction on erect abdominal X-ray 
in serial evaluations. 

The site of intussusception was found to be 
ileoileal (n=11), ileocolic (n=1), jejunojejunal 
(n=1), and jejunoileal (n=1). Manual reduction 
was performed in 12 of all patients. The 
remaining two underwent resection and 
anastomosis in addition to manual reduction 
because of the disturbed appearance of the 
reduced intestinal segment. Those two were 
explored on the 3rd and 8th day after the 
initial operation. The clinical follow-up was 
uneventful after the second surgery in all 
of the cases. The nasogastric decompression 
was terminated on the 3rd day (2-5), enteral 
feeding was started on the 4th day (2-6), and 
discharge was performed on the 7th day (4-70) 
postoperatively.

The follow-up after discharge was continued 
for a period of 24 months (1-84), mainly for 
management of the primary pathologies of 
the cases. The only long-term complication 
was adhesive obstruction at the 2nd month of 
discharge, observed in the patient for whom 
gastropexy was performed initially and the 
diagnosis of pseudoobstruction was made in the 
following years. The obstruction was managed 
with adhesiolysis. 

Discussion

Postoperative intussusception (POI) has been 
reported to occur after 0.08% to 0.5% of all 
laparotomies1,2 and to account for 5-10% of 
postoperative bowel obstructions in children3. 
The incidence of POI among all laparotomies 
in our series was found to be 0.25%, which 
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is in accordance with the reported range of 
other series. Obstructive signs become apparent 
within two weeks postoperatively in 90% of 
cases, in contrast to adhesive obstruction, 
which leads to onset of symptoms more than 
two weeks postoperatively3. It is mostly seen 
in children less than two years of age, as in 
our series3. While equal sex distribution is 
mentioned in most of the reports1,3,4, there 
was a predominance of boys among our cases. 

Intussusception is known to be either idiopathic, 
mostly thought to be caused by enlarged 
lymph nodes, or secondary to a pathologic 
lead point5,6. The pathophysiology in POI is 
unclear, despite there being some putative 
explanations for altered peristalsis, which 
include early postoperative adhesions, prolonged 
and excessive bowel manipulation, electrolyte 
disturbances in lengthy surgeries, anesthetic 
drugs, opioid analgesics, and neurogenic factors 
1,7,8. Since a wide range of surgical procedures 
have been reported to precede POI, we could 
explain the pathophysiology with more than one 
mechanism. Extensive retroperitoneal dissection 
in colorectal pull-through, tumor excision and 
pancreatic surgeries2,7 could impair bowel 
innervation and peristalsis, which explains 
the higher incidence of POI after surgeries 
for Hirschsprung’s disease, neuroblastoma, 
Wilms’ tumor, and hyperinsulinism4,7,9,10. 
Chemotherapy and radiation therapy could 
also contribute to the increased prevalence 
after tumor excision, by disrupting normal 
peristalsis8,11. Surgeries including Roux-en-Y 
anastomosis could alter peristalsis by disturbing 
the myoelectrical circuit, thus potentiating the 
occurrence of POI12, which could partially explain 
the mechanism in choledochal cyst excision. 
The high incidence among surgeries for the 
management of gastroesophageal reflux4,13 could 
be secondary to associated neurologic deficits 
and motility disorders, which underlie both the 
reflux and impaired postoperative peristalsis. 
Cerebral palsy and intestinal pseudoobstruction 
syndrome were the associated disorders in our 
cases operated for gastroesophageal reflux. 
Congenital hypothyroidism could have been a 
precipitating factor for the disturbed motility 
in our case who was initially operated for 
ileocolic intussusception. Different types of 
enteral feeding catheters are also known 
to be associated with intussusception14,15. 
Gastrojejunal tubes are usually associated with 

antegrade intussusception in the jejunum, which 
mostly undergoes spontaneous reduction15. 
Injecting force produced by feeding with 
pump infusion on the jejunostomy tubes 
can facilitate the occurrence of jejunojejunal 
intussusception14. Gastrostomy tubes can 
rarely cause retrograde jejunoduodenogastric 
intussusception by distal migration and 
obstruction of the duodenum. Attempts at 
withdrawal of the tube with the balloon 
inflated results in retrograde invagination15. 
In our series, enteral feeding tubes had settled 
in the initial operation in two of the patients. 
One distinguishing feature of our report from 
those previously published with respect to the 
range of surgeries is the presence of three cases 
operated for diaphragmatic hernia caused by 
different etiologies16. The reestablishment of 
bowel motility could be delayed after reduction 
from the thorax, which could contribute to 
the occurrence of POI. One commonly shared 
feature of most of the previously mentioned 
surgeries both in the literature and in our series 
is their long duration, which probably disturbs 
motility due to prolongation of anesthesia, 
increased segmental edema and ischemia of 
the bowel. A high incidence of vicinity to 
the diaphragm (50%) was apparent for the 
surgeries reported in our series, which may 
disturb the peristalsis by probable impairment 
of the celiac ganglion. We could conclude that 
the pathogenesis involves more than a single 
mechanism, and even that the contribution 
of more than one factor in each case could 
result in POI. 

Because of its rarity, the paucity of symptoms 
in contrast to primary intussusception and the 
nonspecific signs that could be misinterpreted 
as being caused by postoperative ileus, the 
diagnosis of POI can be overlooked easily1. 
Abdominal pain may be masked by analgesics, 
an abdominal mass may not be palpated 
because of postoperative tenderness, and bloody 
stool rarely occurs, differentiating POI from 
the classical presentation of intussusception. 
The surgeon should look for some other 
clues specific for POI to overcome the delay 
in diagnosis. Bilious vomiting, prolonged 
nasogastric tube drainage and prominent 
abdominal distention are among the main 
clinical observations4,8,9. The reported clinical 
symptoms and signs in our series are in 
correlation with the previously mentioned ones.
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In addition to the clinical evaluation, radiologic 
investigation should also be performed in the 
therapeutic approach. Erect abdominal X-ray 
is a valuable primary radiologic study for 
initial recognition of the obstruction and for 
differentiation from a paralytic situation. The 
serial examination of radiographs with the 
apparent and unremitting signs of mechanical 
obstruction was one of the most important 
determinants for deciding exploration in 
our series, in contrast to the experience 
of some previously declared reports1,9,13. 
Ultrasonography is a highly accurate, supportive 
diagnostic method in POI as in primary 
intussusception17, even though it could be more 
difficult to recognize at the level of the small 
bowel4,18,19,20. This radiologic investigation 
should not be delayed in the setting of atypical 
postoperative ileus to rule out intussusception. 
On the other hand, the absence of invagination 
sign on ultrasonography should not postpone 
the surgical decision in the presence of 
persistent complete mechanical obstruction, 
as in our experience with two of the patients. 
While some reports mention the diagnostic 
value of upper gastrointestinal contrast studies 
in small bowel intussusception2,3, we do 
not offer this approach since it could be 
hazardous in mechanical obstruction, does 
not seem to have any superiority to the other 
investigations, and even appears to be unreliable 
in the diagnosis as observed in some of the 
series4,7,21,22. Colonic enema for the purpose 
of nonoperative reduction is not recommended 
by most of the authors4,10, since it will not be 
therapeutic for small bowel intussusception, 
which is the most common site in POI, and 
also will be hazardous in the presence of bowel 
anastomoses. Our experience with the use of 
colonic enema in four of the patients verifies 
this recommendation, and we no longer select 
this method in the setting of POI. 

The rate of diagnosis of POI before reoperation 
was found to be 93% in our series, which 
apparently differs from many of the others, 
ranging from 5% to 80%1,4,7-9. This could 
be achieved with close clinical follow-up and 
accurate radiological evaluation, which did not 
waste time or include erroneous studies and did 
not impede the surgical decision in the absence 
of correlation with clinical findings. The time 
interval between the first and second operation 
for POI declared as 3 days (2-16) in this report, 

mostly correlates with the others, which ranged 
in median value from 3 to 9 days1,8,9,23. The 
predominance of ileoileal localization of the 
intussusception, the absence of any lead point, 
the high success rate of manual reduction, and 
the uneventful outcome after second operation 
are the commonly shared features of this report 
with many of the others1,9,23. 

Our series is one of the largest about POI, since 
to our knowledge there are only three reports 
in the literature with a case number of more 
than 143,13,24. The variety of primary operations 
and especially the presence of diaphragmatic 
surgeries and the standard approach with 
radiological evaluation also differentiate this 
report from many of the others. 

Postoperative intussusception (POI) differs from 
the other cases of invagination with respect 
to the pathogenesis, clinical presentation, 
localization, and therapeutic approach. The 
original operations are generally determined 
to be the major and lengthy ones, with a 
high incidence of vicinity to the diaphragm. 
Awareness of this entity by the surgeons is 
obligatory for prompt recognition and correct 
management. Once the knowledge of basic 
determinants with respect to presentation and 
clinical evaluation is settled in experience, it 
will be easier to make the diagnosis of POI in a 
timely manner before reoperation. The surgeon 
should not hesitate to explore whenever the 
complementary clinical and radiological clues 
clearly designate the classical picture of POI. 

REFERENCES

1. Ein SH, Ferguson JM. Intussusception - the forgotten 
postoperative obstruction. Arch Dis Child 1982; 57: 
788-790.

2. Holcomb GW 3rd, Ross AJ 3rd, O’Neill JA Jr. 
Postoperative intussusception: increasing frequency 
or increasing awareness? South Med J 1991; 84: 
1334-1339.

3. Mollitt DL, Ballantine TV, Grosfeld JL. Postoperative 
intussusception in infancy and childhood: analysis of 
119 cases. Surgery 1979; 86: 402-408.

4. Linke F, Eble F, Berger S. Postoperative intussusception 
in childhood. Pediatr Surg Int 1998; 14: 175-177.

5. Yalcin S, Ciftci AO, Karaagaoglu E, et al. How do 
different presenting and therapeutic modalities change 
the outcome in intussusception? Indian J Pediatr 2009; 
76: 401-405.

    6. Eliçevik M, Özcan R, Emre Ş, et al. Çok iyi bilinen 
bir konunun hızlı tekrarı: invajinasyon. Cerrahpaşa Tıp 
Dergisi 2006; 37: 41-44.

Volume 54 • Number 4 Postoperative Intussusception in Children  407



    7. Laje P, Stanley CA, Adzick NS. Intussusception after 
pancreatic surgery in children: a case series. J Pediatr 
Surg 2010; 45: 1496-1499.

    8. Pumberger W, Pomberger G, Wiesbauer P. Postoperative 
intussusception: an overlooked complication in pediatric 
surgical oncology. Med Pediatr Oncol 2002; 38: 208-210. 

    9. Vries S, Sleebom C, Aronson DC. Postoperative 
intussusception in children. Br J Surg 1999; 86: 81-83.

10. Esquivel CO, Bishop PJ, Marr C, Schwartz MZ. 
Postoperative small bowel intussusception. West J 
Med 1985; 143: 108-110.

11. Ritchey ML, Kelalis PP, Etzioni R, et al. Small bowel 
obstruction after nephrectomy for Wilms’ tumor. A 
report of the National Wilms’ Tumor Study-3. Ann 
Surg 1993; 218: 654-659. 

12. Kim KH, Jang MK, Kim HS, et al. Intussusception 
after gastric surgery. Endoscopy 2005; 37: 1237-1243.

13. West KW, Stephens B, Rescorla F, et al. Postoperative 
intussusception: experience with 36 cases in children. 
Surgery 1988; 104: 781-787.

14. Wu TH, Lin CW, Yin WY. Jejunojejunal intussusception 
following jejunostomy. J Formos Med Assoc 2006; 
105: 355-358. 

15. Navarro O, Daneman A. Intussusception Part 
3: diagnosis and management of those with an 
identifiable or predisposing cause and those that reduce 
spontaneously. Pediatr Radiol 2004; 34: 305-312.

16. Karnak İ, Şenocak ME, Tanyel FC, et al. Diaphragmatic 
injuries in childhood. Surg Today 2001; 31: 5-11.

17. Yalcin S, Ciftci AO, Karaagaoglu E, et al. Do radiologic 

studies correlate with each other and with surgical 

findings in intussusception? Turk J Pediatr 2008; 50: 

336-341.

18. Bai YZ, Chen H, Wang WL. A special type of 

postoperative intussusception: ileoileal intussusception 

after surgical reduction of ileocolic intussusception in 

infants and children. J Pediatr Surg 2009; 44: 755-758.

19. Emil S, Shaw X, Laberge JM. Post-operative colocolic 

intussusception. Pediatr Surg Int 2003; 19: 220-222.

20. Carnevale E, Graziani M, Fasanelli S. Post-operative 

ileo-ileal intussusception: sonographic approach. Pediatr 

Radiol 1994; 24: 161-163.

21. Kidd J, Jackson R, Wagner CW, et al. Intussusception 

following the Ladd procedure. Arch Surg 2000; 135: 

713-714.

22. Stone DN, Kangarloo H, Graviss ER, et al. Jejunal 

intussusception in children. Pediatr Radiol 1980; 9: 

65-68.

23. Niu ZB, Hou Y, Wang CL. Postoperative intussusception 

in children: a review of 14 cases. Chin Med Sci J 

2005; 20: 265-267.

24. Cox JA, Martin LW. Postoperative intussusception. 

Arch Surg 1973; 106: 263-266. 

408  Yalçın Ş, et al The Turkish Journal of Pediatrics • July-August 2012


