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An intussusception is the invagination of a segment of the 
proximal bowel (intussusceptum) into the lumen of the 
distal bowel, i.e. intussuscipiens. The majority (90%) of 
intussusceptions are ileocolic, while the remaining 10% are of 
the ileoileal or colocolic type.1

An idiopathic intussusception is the most common cause of 
small intestinal obstructions in the infant-toddler age group. 
Peak incidence occurs from six months to three years of life.1,2 
The presence of pathological lead points, such as enlarged 
lymph nodes, a Meckel’s diverticulum, polyps and duplication 
cysts, should be sought if an intussusception occurs outside 
the peak age group.1–3 Intussusceptions, in correlation with 
cystic fibrosis, Henoch-Schonlein purpura, haemophilia or 
intussusception following operative abdominal procedures, 
are even more rare.4 Ultrasonography is highly accurate in 
diagnosing intussusceptions, with a specificity of 100% and 
a sensitivity of 88–93%.5,6 Colour Doppler ultrasound seems 
to be a promising technique with regard to identifying the 
vascular changes which occur with intussusception, and is 
possibly predictive of bowel necrosis.7 Nonoperative reduction 

is the primary aim once a diagnosis of intussusception has 
been made.

The nonoperative reduction of intussusceptions, involves 
the use of air, saline, barium, oxygen, water and water-
soluble iodinated contrast medium under fluoroscopic 
guidance.8–10 There are several publications on the use of air in 
intussusception reduction.11,12

Ultrasound-guided saline reduction has gained considerable 
acceptance in recent years as the initial procedure used for 
both the evaluation and nonoperative treatment of children 
with intussusception. The success rate of this modality varies 
at different centres, but is ≥ 80%.8,13,14 Besides radiological 
changes, the patient experiences several clinical changes 
during the reduction. Clinical and surgical end points of 
success are utilised with this technique. The diagnosis and 
treatment of intussusception is more accurate and favourable, 
respectively, when performed in collaboration with 
radiologists and clinicians. 
The purpose of our study was to ascertain the effectiveness 
of ultrasound guidance in the hydrostatic reduction of 
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intussusception in children, in order to spare them exposure 
to ionising radiation associated with barium enema, as well 
as standard risks associated with surgery and postoperative 
complications.

Method
This case study was carried out in the Department of General 
Surgery, Government Medical College Srinagar, India, over 
a period of two years from Februrary 2012 to January 2014. 
Eighty-nine children were evaluated with ultrasonography 
to confirm the presence of intussusceptions, and were 
further evaluated with colour Doppler imaging to rule out 
ischaemia. Seven children with scattered or no vascularity 
were excluded from the study, in order to avoid complications 
such as perforation of the bowel. Hydrostatic reduction was 
not performed in four children with the ileoileal type of 
intussusception. 

Inclusion criteria were: 
•	 Children with symptoms of obstruction for a duration of 

≤ 48 hours. 
•	 The absence of generalised toxicity, fever and severe 

dehydration. 
•	 The absence of signs of peritonitis.
•	 A history of no previous surgery. 
•	 The absence of pnemoperitoneum.
•	 The presence of blood flow in the affected segment of the 

bowel on colour Doppler imaging.

Procedure
Patients who fulfilled the inclusion criteria were rehydrated 
with a solution of Ringer’s lactate. A nasogastric tube was 
inserted, after which they were transferred to the radiology 
department. The procedure was explained in detail to the 
children’s parents and informed consent obtained. Reduction 
took place in the ultrasound room by a team consisting of a 
radiologist and surgeon.

A GE Logiq® linear array transducer of 7.5–10.0MHz 
(GE Healthcare, Chicago, USA) was used to diagnose the 
intussusceptions. Transverse and longitudinal views were 
obtained. Colour Doppler imaging was used in patients, 
whenever necessary, to evaluate the vascularity of an affected 
bowel loop. A well lubricated Foley catheter (16–18) (size 
in French units) was introduced into the rectum for 6–9cm, 
with the child in the left lateral position. The bulb of the Foley 
catheter was inflated with 25–30ml of distilled water, and its 
position confirmed with ultrasonography.

The catheter was connected to an intravenous fluid line and 
the free flow of normal saline (pre-warmed to normal body 
temperature) was allowed into the rectum. The saline bottle 
was suspended at 100–120cm from the bed level.

Gradual distension of the colon and the retrograde 
movement of the intussusceptum towards the caecum were 
monitored by real-time ultrasound. Complete reduction was 
assumed to have taken place once the oedematous ileocaecal 
value and the passage of saline through the ileocecal valve 

into the ileum could be observed. 
Saline flow was allowed into several loops of ileum. The 

peritoneal cavity was observed for signs of perforation. The 
surgeon simultaneously examined the abdomen for guarding 
and tenderness, and recorded the general condition of the 
child, the character of the stool and the presence of crying 
and pain. The procedure was terminated if the abdominal 
distension worsened, or the abdominal tenderness or general 
condition became more severe. A maximum of three attempts 
was made, each lasting for 20–30 minutes, with a gap of 6–8 
hours inbetween the two consecutive attempts. 

The bowel was decompressed with digital help immediately 
after the successful reduction. Normal saline instilled in 
the large bowel was allowed to drain back into the enema 
can. Before removing the Foley catheter, an ultrasound 
examination was carried out to confirm the complete reduction 
of the intussusceptions, and to rule out leakage of fluid into 
the peritoneum, the presence of any lead point, and the status 
of the bowel peristalsis. Successfully reduced patients were 
then transferred back to the ward and monitored with respect 
to abdominal distension, guarding and tenderness in the 
abdomen, as well as their general condition, the character of 
the stool and the presence of crying and pain. They were not 
discharged until their bowel motion had returned to normal 
and oral feeding could successfully resume. A follow-up 
ultrasound study was performed after 24 hours to rule out 
any recurrences. If the reduction was unsuccessful after three 
attempts, or if the patient developed signs of peritonitis, he 
or she was immediately transferred to the operating room for 
surgery.

Results
Ultrasound-guided hydrostatic reduction was attempted in 78 
of 89 children with intussusceptions that had been confirmed 
using ultrasound. The youngest patient in the study group was 
five months’ old and the oldest 5 years and 7 months. The 
mean age of the patients was 18 months. Most of the patients 
were 6–24 months’ old. The male to female distribution was 
1.8:1.0, as depicted in Table 1.

Table 1: Age and sex distribution in the study
Age n (%) Males Females
< 6 months 8 (10) 5 3
6 months to 2 years 53 (68) 35 18
2–5 years 15 (19) 9 6
> 5 years 2 (3) 1 1
Total 78 (100) 50 28
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Intermittent colicky abdominal pain was the most commonly 
reported symptom (Table 2).

Table 2: The clinical features of the patients on 
presentation
Clinical features n (%)
Abdominal pain 74 (95)
Vomiting 52 (70)
Abdominal distension 50 (64)
Blood in the stools 43 (55)
Constipation 31 (40)
Diarrhoea 25 (32)

The duration of the symptoms was highly variable, with 
a range of 3–130 hours and an average of 17.02 ± 20.81. 
Complete reduction was achieved in 70 of the 78 patients in 
whom it was attempted, with a success rate of 90%. Partial 
reduction was possible in three patients, following failure to 
achieve reduction up to the caecum. Henceforth, there was no 
inflow of fluid into the ileum. There was persistent sonographic 
evidence of intussusceptions on post-evacuation ultrasound in 
these patients. Two patients experienced recurrence within 
24 hours of the procedure. These were detected on follow-up 
ultrasound, and successfully reduction was achieved on the 
second attempt. 

Eight patients in whom reduction was unsuccessful 
underwent an operation. The intraoperative findings are 
detailed in Table 3.

Table 3: The intraoperative findings for the patients in 
whom reduction was unsuccessful
Intraoperative findings Number of cases
Multiple enlarged lymph nodes 2
Polyps 2
Lipoma 1
Lymphoma 1
No lead point 2
Total 8

The amount of normal saline used for successful reduction 
ranged from 500–1 000ml (with an average of 700ml). The 
average time taken for the procedure was 15 minutes (with 
a minimum of six minutes, and a maximum of 28 minutes). 
Complications, mortality or morbidity did not occur secondary 
to the procedure.

Discussion
Intussusception is a common cause of acute intestinal 
obstruction in children. The exact cause is unknown in 

most cases. Swollen Peyer’s patches, lymph nodes, polyps, 
submucosal lipomas, a Meckel’s diverticulum and duplication 
cysts are some of the aetiological causes cited.1–5

Once diagnosed, they should be treated as soon as possible. 
If untreated, the bowel loop may become gangrenous, 
resulting in sloughing, perforation and peritonitis, and may 
eventually lead to death.15 Occasionally, intussusceptions can 
reduce spontaneously.16

Ultrasound scanning is a very useful examination with 
which to diagnose intussusceptions, with high sensitivity 
(98–100%) and specificity (88–100%).11 The “target sign” 
described in the literature is very useful, and can easily be 
detected by a high-resolution ultrasonography transducer 
(7.5–10.0MHz).17 The absence of blood flow in the lesion 
on colour Doppler imaging correlates significantly with the 
high incidence of complications and irreducibility seen with 
the non-surgical methods.18 Nonoperative procedures are the 
initial modality of treatment for intussusceptions. Barium 
enema reduction is the classical nonsurgical reduction of 
intussusception. More recently, air insufflation has become 
popular worldwide. However, exposure of the child and the 
reduction team to ionising radiation is a disadvantage of both 
techniques.19–21

 An ultrasound-guided hydrostatic reduction, with the 
use of normal saline, is believed to be one of the most 
promising method of non-surgical treatment of a paediatric 
intussusception.11,18 It is a relatively simple, effective, 
economical, quick procedure, and associated with relatively 
few complications (i.e. a very low perforation rate), the 
absence of the hazard of radiation and a minimal hospital 
stay.22 Our study documents the same as a success rate of 90% 
was achieved, with an average time of 15 minutes to achieve 
the ultrasound-guided hydrostatic reduction. The clinical 
findings in our study, i.e. the age and sex of the patient and the 
mean time taken for the reduction were comparable with those 
reported in other studies previously.18,22 Ultrasound-guided 
hydrostatic reduction is also associated with less morbidity, 
i.e. there is an absence of pseudoreduction, as seen with 
fluoroscopic-guided procedures, and there is no fluctuation 
in the intracolonic pressure, as seen with an air enema. The 
possibility of perforation is extremely low because the 
pressure exerted on the bowel wall is more evenly distributed 
with saline.23 However, if intestinal perforation occurs, it is 
immediately and accurately recognised using ultrasound.19 
Moreover, if perforation occurs, the flow of the saline into 
the peritoneal cavity does not result in chemical peritonitis, 
as is seen when perforation occurs with a barium enema, 
and does not cause tension pneumoperitoneum, as with an 
air enema.19,20 The mortality rate is also nil, i.e. there is no 
reported case of death; not the case with an air enema.18,19,24 
Contraindications to a hydrostatic reduction include absent 
or scattered vascularity within the lesion on colour Doppler 
imaging, evident signs of perforation and peritonitis, ascites, 
multiple intussusceptions and recurrent intussusceptions 
with known pathological lead points. However, minimal 
free fluid without any signs of perforation or peritonitis is 
not a contraindication to the hydrostatic reduction of an 
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intussusception. Complete ultrasound-guided hydrostatic 
reduction of the intussusceptions was achieved in our case 
study in 70 of the 78 patients, with a success rate of 90%. 
There were two recurrences in our study within 24 hours of 
the procedure, similar to the findings in other studies.22 Our 
results further suggest that age, duration of symptoms and 
the site of the intussusception are not contraindications to a 
non-surgical reduction. Re-intussusception was present in 
two of our patients after successful reduction. This indicates 
that the family and thr surgeon should be careful about the 
risk of intussusception recurring a few hours to a few days 
subsequent to a successful reduction. Although this technique 
is very useful in recent-onset intussusceptions, i.e. within 
48 hours, the longer time lapses to presentation should not 
be a contraindication to trying this method in the absence 
of abdominal or systemic complications.18,19 Being able to 
assess the affected bowel loop for the presence of vascularity 
using colour Doppler ultrasound is an added advantage 
when deciding the prognostic outcome of cases, in addition 
to the selection of cases for surgery without any delay if the 
vascularity is compromised. 

Conclusion
Ultrasound with colour Doppler imaging followed by 
ultrasound-guided hydrostatic reduction using normal saline 
for intussusceptions in the paediatric age group is a safe, 
simple, effective  and radiation-free technique. It is not time 
consuming, is cost-effective, prevents the exposure of children 
to radiation, and is associated with almost no complications and 
a minimal hospital stay. There is a high success rate using the 
procedure in properly selected patients. It is strongly advised 
that this procedure is advocated as the first-line treatment in 
selected patients to avoid harmful radiation and unwarranted 
surgery with associated complications. We reported a success 
rate of nearly 90%, with no morbidity or mortality occurring 
secondary to the procedure. However, complete reduction 
is not possible in cases where a pathological lead point is 
present. Nevertheless, the introduction of a normal saline 
enema helps to partially reduce the intussusceptions, and the 
surgery can then be planned accordingly.
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