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ABSTRACT
Objective: The objective of this study was to determine the success rate of hydrostatic reduction of intussusception and its 
determinants by using saline enema under ultrasound guidance.

Material and methods: This descriptive study was carried out in the Department of Pediatrics Surgery, Khyber Teaching hos-
pital, Peshawar. A total no of 55 patients, meeting the inclusion criteria were included in the study and sonographic guided 
reduction was attempted with a saline enema. The outcome was labeled successful in cases where intussusception got 
reduced without complications and unsuccessful in case of failure or complications. Age, duration of symptoms, procedure 
time and number of attempts being continuous data were reported as mean and standard deviation. Gender, palpable ab-
dominal mass, bleeding per rectum and air-fluid levels on x-rays were expressed in frequencies and percentages. 

Results: In this study, the mean age was 1 year with SD of ± 1.24. Sixty-two percent of patients were male and 38% of pa-
tients were female. Moreover, the success rate of hydrostatic reduction of intussusception by using saline enema was 78%.   

Conclusion: In selected patients, the success rate of hydrostatic reduction of intussusception is a non-invasive acceptable 
option.
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INTRODUCTION
Intussusception is intestinal obstruction resulting 

from the invagination of a portion of the intestine into an 
immediately adjacent part of gut in continuity. This me-
chanical condition affects the infants but the age of pre-
sentation may vary anywhere between 3 months and 6 
years1. Cosmopolitan in distribution, it occurs everywhere 
sparing no race. Approximate incidence of intussuscep-
tion is 1 in 2000 children though 1.5 to 4 per 1000 live 
births have also been reported.2 Predominantly affecting 
the males, it is the leading cause of acute intestinal ob-
struction in children as far its incidence is concerned3,4. 
Anatomically ileoileal, ileocolic, and colocolic variants 
have been described where ileocolic is the commonest 
anatomical type5,6. History of episodic pain abdomen, 
bilious vomiting and sometimes bleeding per rectum are 
classic. The examination may reveal a palpable mass per 
abdomen and a prolapsing mass or empty rectum on per 
rectal examination. In case of complete obstruction, ab-
dominal distention is a frequent finding7, 8.

In majority of cases, intussusception is idiopathic 
but it may be secondary to a disease or pathologic lead 
point. A specific lead point that draws the proximal intes-
tine and its mesentery inward and propagates it distally 
through peristalsis, is identified in only 5% of cases and 
is most commonly found in cases of ileoileal intussus-
ception. Specific lead points are more commonly found 
in children older than 3 years and almost always in adults 
with intussusception. Meckel diverticulum is the most 
common lead point, followed by polyps, such as are seen 
with Peutz-Jeghers syndrome, and intestinal duplications 
or lymphomas. Postoperative jejunoileal or ileoileal intus-
susception, which has no specific lead point in most cas-
es, accounts for approximately 1% of intussusceptions in 
children of all ages.3,9,10,11 

Regarding investigations, a plain abdominal radio-
graph is recommended for all patients suspected of hav-
ing intussusception. Plain abdominal radiography reveals 
signs that suggest intussusception in only 60% of cases12. 
However, ultrasound is the standard diagnostic investi-
gation for intussusception, with sensitivity and specificity 
reaching up to 97.9% and 97.8%, respectively.13 

Depending on presentation and workup findings 
intussusception is either treated surgically or via non-surgi-
cal maneuvers. Non-surgical methods include hydrostatic 
reduction with saline or barium enema and pneumatic14 
reduction guided by ultrasound. Fluoroscopic reduction 
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is also a type of non-surgical techniques15. Hydrostatic re-
duction with sonographic guidance is an established and 
successful intervention for the reduction of intussuscep-
tions and has been widely accepted and adopted in the 
recent past. Literature has reported different experiences 
of different centers but the overall success of sonographic 
reduction technique ranges from 75%16 to 96%17. 

Previously intussusception was treated surgical-
ly everywhere and surgical exploration is still the most 
commonly practiced treatment in this part of the world. 
We initiated the sonographic guided hydrostatic reduc-
tion with saline enema and observed acceptable results 
with the benefit of less cost and less trauma, thus limited 
morbidities in selected patients. This study was initiated 
to evaluate the success rate of hydrostatic reduction of 
intussusception with saline enema under ultrasound guid-
ance. In selected cases, the causes of failed attempts of 
reduction were also observed and noted per operatively 
for future reference.

MATERIAL AND METHODS 
This descriptive study was initiated in the depart-

ment of paediatric surgery Khyber Teaching Hospital, 
Peshawar, after formal ethical approval from institutional 
review board. Through non-probability consecutive sam-
pling 55 patients of either sex in age range of 3 months to 
6 years were included. Patients with signs and symptoms 
of peritonitis like fever, generalized tenderness, guard-
ing, and abdominal distension (which may indicate/sug-
gests gangrene or gangrene of the gut and needs open 
surgical treatment) or those with radiographic evidence 
of complications like perforation were excluded. All data 

were analysed by using SPSS Version 20. Age, duration 
of symptoms, procedure time and number of attempts 
was reported as mean and standard deviation. Palpable 
abdominal mass, bleeding per rectum and air-fluid levels 
on x-rays were expressed in frequencies and percentag-
es. The success rate was stratified among the age, gen-
der, duration of symptoms, palpable abdominal mass, 
bleeding per rectum, air-fluid levels on x-rays, number of 
attempts, to see the effect modifiers. All the results were 
presented as tables.

RESULTS
Among 55 patients 45(82%) patients were in the 

age range 3 months to 1 year and 10(18%) patients were 
in the age range 1-2 years. Thirty-four (62%) patients were 
male and 21(38%) patients were female. 

Of sample 40(73%) patients had a duration of 
symptoms <72 hours and 15(27%) patients had a dura-
tion of symptoms >72 hours. The mean duration of symp-
toms was 72 hours with SD ± 4.88. Palpable abdominal 
mass was recorded in 39(71%) patients while 16(29%) pa-
tients didn’t have palpable abdominal mass. Bleeding per 
rectum was reported in 47(85%) patients and 8(15%) pa-
tients didn’t have bleeding per rectum. Air fluid levels were 
seen on x-ray erect abdomen of 42(76%) patients, while 
13(24%) patients didn’t have air-fluid levels on x-rays. 

Intussusception reduced in 41(75%) patients with 
one attempt while 14(25%) patients had to undergo two 
attempts. The mean number of attempts was one time 
with SD ± 0.45. (Table No 2)

The success rate of hydrostatic reduction of intus-
susception by using saline enema was found 78% (43 pa-
tients). (Table No 1)

Stratification of success rate for age, gender, dura-
tion of symptoms, palpable abdominal mass, bleeding per 
rectum and air-fluid levels on x-rays, number of attempts 
is given in Tables.

Table 1: Success rate of Hydrostatic Reduction of Intussus-
ception (n=55)

Succeess Rate    Frequency Percentage

Yes 43 78%

No 12 22%

Total 55 100%

Table 2:Stratification of success rate of hydrostatic reduction of intussusception with respect to the age, gender and number of 
attempts

Number of patients 
(n=55)

Number of patients 
with Successful 

reduction (n=43)

Number of patients with 
unsuccessful reduction 

(n=12)

P-value.

Age 3 months to 1 year 45 37 8 0.199

1-2 years 10 6 4

Gender Male 34 29 5 0.177

Female 21 14 7

Number of attempts First attempt 41 34 7 0.259

Second attempt 14 9 5
*Test of significance: Fisher’s Exact Test.
**Level of significance: P ≤ 0.05.
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DISCUSSION
Our study shows that mean age was 1 year with 

SD ± 12.09. Sixty two percent patients were male and 
38% patients were female. More over the success rate of 
hydrostatic reduction of intussusception by using saline 
enema was 78%. Similar results were observed in another 
study conducted by Mensah Y et al18, in which the ages 
of the patients ranged between two months and forty-one 
months. The mean age was 11.7 months and a standard 
deviation of 2.6 months. Eight patients (40%) were be-
tween ages seven and twelve months, followed by sev-
en (35%) patients aged zero to six months, two patients 
(10%) each aged between 13 to 18 and 19 to 24 months 
and one patient aged more than 24 months. Two of the 
children had recurrent intussusception. One occurred a 
day after the procedure and the other was three and half 
months later. In eight of the patients (40%) the intussus-
ception was seen at the transverse colon, five patients 
(25%) at the descending colon, four patients (20%) at the 
hepatic flexure, two patients (20%) at the sigmoid colon 
and only one patient (5.9%) had the intussusception in the 
ascending colon. The duration of the procedure ranged 
between two minutes and thirty minutes, with majority be-
ing under ten minutes from when the normal saline was 
infused. Seventy-five percent of the intussusception cases 
were reduced successfully.

Similar results were observed in another study con-
ducted by Hameed S et al19, in which 24 out of 25 (96%) in-
tussusceptions were successfully reduced. Average time 
taken was 15 minutes. All the patients were reviewed after 
24 hours for recurrence. None of them showed recurrence 
within 24 hrs. No complications were observed.

Similar results were observed in another study 
conducted by ( rephrase the sentence) Talabi AO et al20, 
in which the age range was 3 months to 48 months with 
a mean of 10.8 ± 9.1 months. Forty percent (N = 18) pre-
sented after 24 h of onset of symptoms. The success rate 
of hydrostatic reduction with saline enema was 84.4% 
(N = 38). Two (4.4%) perforations occurred during the pro-
cedure. Three (7.5%) patients had recurrent intussuscep-
tion within six months. The duration of symptoms greater 
than 24 hours, age and sex of patients did not influence 

successful reduction p > 0.05. The duration of admission 
between those who had successful non-operative reduc-
tion and those who subsequently had operative reduction 
and or resection attained statistical significant difference, 
p = 0.001. There was no mortality. We achieved a 68% de-
crease in the operative reduction of intussusception using 
USGHR as the primary modality of treatment.

CONCLUSION
Our study concluded that the success rate of hy-

drostatic reduction of intussusception was 78% by using 
saline enema under ultrasound guidance.

REFFERENCES
1.	 Mehendale S, Kumar CG, Venkatasubramanian S, 

Prasanna T. Intussusception in children aged less than 
five years. The Indian Journal of Pediatrics. 2016 Oct 
1;83(10):1087-92.

2.	 Clark AD, Hasso-Agopsowicz M, Kraus MW, Stockdale 
LK, Sanderson CF, Parashar UD, Tate JE. Update on the 
global epidemiology of intussusception: a systematic 
review of incidence rates, age distributions and case-fa-
tality ratios among children aged< 5 years, before the 
introduction of rotavirus vaccination. International journal 
of epidemiology. 2019 Aug 1;48(4):1316-26.

3.	 Adamou H, Magagi IA, Habou O, Adakal O, Ganiou K, 
Amadou M. Acute mechanical intestinal obstruction in 
children at zinder national hospital, Niger: Aetiologies 
and prognosis. African journal of pediatric surgery: 
AJPS. 2017 Jul; 14(3): 49.

4.	 Marsicovetere P, Ivatury SJ, White B, Holubar SD. Intes-
tinal intussusception: etiology, diagnosis, and treatment. 
Clinics in colon and rectal surgery. 2017 Feb;30(01):030-
9.

5.	 Kuremu RT. Childhood intussusception at the Moi teach-
ing and referral hospital Eldoret: management challeng-
es in a rural setting. East African Medical journal. 2004; 
81(9): 443-6.

6.	 Lin XK, Xia QZ, Huang XZ, Han YJ, He GR, Zheng N. 
Clinical characteristics of intussusception secondary to 
pathologic lead points in children: a single-center experi-
ence with 65 cases. Pediatric Surgery International. 2017 
Jul 1;33(7):793-7.

7.	 Otero HJ, White AM, Khwaja AB, Griffis H, Katcoff H, 
Bresnahan BW. Imaging intussusception in children’s 

Table 3:stratification of success rate of hydrostaticreduction of intussusception with respect to the preoperative clinical and 
radiological features.

Duration of 
symptoms

Less than 72 
hours

40 36 4 0.001**

More than 72 
hours

15 7 8

Palpable abdominal mass 39 32 7 0.300

Bleeding per rectum 47 36 11 0.670

Air fluid level on radiograph 42 32 10 0.709
*Test of significance: Fisher’s Exact Test.
**Level of significance: P ≤ 0.05.



Sonographic Guided Hydrostatic Reduction Of Intussusception-Outcome And Its Determinants

J Med Sci 2022 April;30(2):142-142 https://doi.org/10.52764/jms.22.30.2.8142

CONFLICT OF INTEREST: Authors declare no conflict of 
interest

GRANT SUPPORT AND FINANCIAL DISCLOSURE: NIL

AUTHOR’S CONTRIBUTION

Following authors have made substantial contributions to 
the manuscript as under

Ali S:	 Data collection, literature search,  
	 writing up.

Naeem T:	 Data analysis

Imran M:	 Conceived the idea

Uzair M:	 Bibliography

Authors agree to be accountable for all aspects of the 
work in ensuring that questions related to the accuracy or 
integrity of any part of the work are appropriately investi-
gated and resolved.

hospitals in the United States: trends, outcomes, and 
costs. Journal of the American College of Radiology. 
2019 Dec 1;16(12):1636-44.

8.	 Richer EJ, Dickson PN. Colocolic intussusceptions in 
children: a pictorial essay and review of the literature. 
Emergency Radiology. 2020 Feb;27(1):97-102.

9.	 Gluckman S, Karpelowsky J, Webster AC, McGee RG. 
Management for intussusception in children.Cochrane 
Database of Systematic Reviews. 2017(6).

10.	 Karadağ ÇA, Abbasoğlu L, Sever N, Kalyoncu MK, Yıldız 
A, Akın M, CandanM, Dokucu Aİ. Ultrasound-guided hy-
drostatic reduction of intussusception with saline: Safe 
and effective. Journal of pediatric surgery. 2015 Sep 1; 
1; 50(9): 1563-5.

11.	 Flaum V, Schneider A, Ferreira CG, Philippe P, Sancho 
CS, Lacreuse I, Moog R, Kauffmann I, Koob M, Christ-
mann D, Douzal V. Twenty years’ experience for reduc-
tion of ileocolic intussusceptions by saline enema under 
sonography control. Journal of pediatric surgery. 2016 
Jan 1; 51(1): 179-82. Contopoulos-Ioannidis DG, Halp-
ern MS, Maldonado Y. Trends in Hospitalizations for In-
tussusception in California in Relationship to the Intro-
duction of New Rotavirus Vaccines, 1985-2010. Pediatr 
Infect Dis J. 2015 Jul. 34 (7):712-7. 

12.	 Okumus M, Emektar A. Pediatric intussusception and 
early discharge after pneumatic reduction. ActaChirurgi-
caBelgica. 2018 Jun 25: 1-4.

13.	 Sanchez TR, Doskocil B, Stein-Wexler R. Nonsurgical 
management of childhood intussusception: retrospec-
tive comparison between sonographic and fluoroscopic 
guidance. Journal of Ultrasound in Medicine.2015 Jan; 
34(1): 59-63.

14.	 Adhikari SB. Early experience with ultrasound guided 
pneumatic reduction of intussusception using locally as-
sembled equipment in Nepal. Journal of Society of Sur-
geons of Nepal. 2019 Dec 31;22(2):27-31.

15.	 Marsicovetere P, Ivatury SJ, White B, Holubar SD. Intes-
tinal intussusception: etiology, diagnosis, and treatment. 
Clinics in colon and rectal surgery. 2017 Feb;30(01):030-
9.

16.	 Wakjira E, Sisay S, Zember J, Zewdneh D, Gorfu Y, 
Kebede T, Tadesse A, Darge K. Implementing ultra-
sound-guided hydrostatic reduction of intussusception 

in a low-resource country in sub-Saharan Africa: our ini-
tial experience in Ethiopia. Emergency radiology. 2018 
Feb 1;25(1):1-6.

17.	 Chukwubuike KE, Nduagubam OC. Hydrostatic reduc-
tion of intussusception in children: a single centre ex-
perience. The Pan African Medical Journal. 2020 Aug 
11;36(263).

18.	 Mensah Y, Glover-Addy H, Etwire V, Appeadu-Mensah W, 
Twum M. Ultrasound guided hydrostatic reduction of in-
tussusception in children at Korle Bu Teaching Hospital: 
an initial experience. Ghana medical journal. 2011 Sep; 
45(3): 128.

19.	 Hameed S. Ultrasound guided hydrostatic reduction in 
the management of intussusception. The Indian Journal 
of Pediatrics. 2006 Mar 1; 73(3): 217-20.

20.	 Talabi AO, Famurewa OC, Bamigbola KT, Sowande OA, 
Afolabi BI. Sonographic guided hydrostatic saline enema 
reduction of childhood intussusception: a prospective 
study. BMC Emerg Med. 2018; 18: 46. 


