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Abstract  

Background:  Intussusception is the invagination of one  
bowel segment into another, Once the diagnosis is settled,  
reduction of intussusception is an emergency procedure to be  

carried out immediately, reduction is done either by saline or  
air enema [1] .  

Patients and Methods:  Our study included 40 cases with  
infantile intussusception to evaluate the safety and efficacy  
of reduction of intussusception by using either air (group A)  
or saline enema reduction (group B) from November 2016  
till April  2017  in General Surgery Department, Assiut Univer-
sity Hospital.  

Results:  Successful reduction was achieved in 90% of  
group A (pneumatic reduction) and 85% of group B (hydrostatic  
reduction ), group A show less complication rate than group  
B as there is only one perforated cases in group A while 2  
perfoation in group B.  

Conclusion:  Pneumatic reduction under US guidance  
avoid the exposure to radiation as with fluoroscopy and also  
can identify if there is any recurrence or resuidal intussuception.  

Pneumatic reduction is safe in 95% of cases and effective  
method of reduction of intussusception with less complication  
rate than that with hydrostatic reduction.  

KeWords: Intussusception – Hydrostatic – Pneumatic –  
Sonographi guidance.  

Introduction  

INTUSSUSCEPTION is the invagination of one  
bowel segment into another. Intussusception is the  
most common cause of intestinal obstruction in  

infants and children between 3 months and 6 years  
of age. The vast majority of cases are idiopathic  
(primary). While the minority are secondary to  
pathologic lead points such as a tumor, polyps or  
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Meckel's diverticulum are more common in ne-
onates and children older 5 years or in cases of  
small intestinal intussusception [2] .  

Early diagnosis of intussusception is essential  

to avoid treatment delay which may be life threat-
ening owing to development of bowel ischaemia,  
necrosis and their complication. Patients with  
intussusception classically present with triad of  
abdominal pain, red currant jelly stool and palpable  
abdominal mass. however this classic triad is often  
absent.  

The traditional diagnostic approaches to intus-
susception have been plain radiography and enema  
examination. But ultra sonography is now more  
commonly recommended [3] . Once the diagnosis  
is settled, reduction of intussusception is an emer-
gency procedure to be carried out immediately  
after rapid preparation of patients by fluid or blood  
infusion to correct shock and electrolyte to replace  

losses.  

Reduction is done either by enema saline re-
duction or by air (pneumatic) reduction. When  
there is clinical evidence of peritonitis with abdom-
inal distension especially for 48 hrs or longer non  

surgical reduction should not be done because of  
the risk of perforation and surgical reduction should  
be done [4] .  

Patients and Methods  

This randomised controlled study which done  
in General Surgery Department, Assiut University  
Hospital from November 2016 till April 2017  
include 40 cases with infantile intussusception and  
was conducted to evaluate the safety and efficacy  
of reduction of intussusception by using either air  
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or saline enema reduction. Patients were divided  

into two equal groups.  

• Inclusion criteria:  

All cases of infantile intussusception.  

• Exclusion ctiteria:  
1- Small bowel intussception.  
2- Neglegcted or late cases of intusscepion (history  

after 48hrs).  
3- Complicated cases of intussception (by perfora-

tion or septic shock).  

• Preparation of patients:  

All patients were resuscitated by ryle insertion,  
IV fluids,antibiotic as combination of metronidazole  

and cefotaxime, anti oedematous drugs as dexam-
ethasone 4mg amp 0.5mg/kg/dose & Alpha-
chymotrypsin amp and complete laboratory inves-
tigations.  

After resuscitation, the patients were subjected  

to reduction under ultrasonography guidance by  

either pneumatic (air) or hydrostatic (saline) enema  

reduction.  

• Reduction technique:  
a- Pneumatic reduction:  

The equipment used for the reduction was cus-
tom-made consisting of pressure gauge, which was  

connected to sphygmomanometer handbulb from  
one side and foley catheter from the other side.  

The child was placed in the supine position then  
sedated using ketamine hydrochloride at 1-2mg/kg  

body weight. The patient's respiratory rate and the  

colour of his/her lips were monitored during the  

procedure. The catheter end of our pneumatic  

reduction equipment with size range from (10- 
18F) was inserted into the rectum and the balloon  

of the catheter was then inflated with 7-10ml of  
water. The handbulb of the equipment was then  

squeezed intermittently to release air into the large  

bowel (The pressure was carefully monitored using  
the pressure gauge and not allowed to be raised  
above 80 to 120mmHg). Each procedure continued  
for 3min with a total of 3 attempts, if the mass was  

not realased the procedure was stopped and another  

trial after 2 hours was done. If the intussusception  

mass was not reduced or any complication occured  

the procedure was stopped and failure of procedure  

was considered [5] .  

b- Hydrostatic reduction :  

A Foley catheter with size range from (10- to  
18-F) was inserted into the rectum, and the balloon  

was gently inflated. Saline solution, warmed to  

body temperature at a height of 100-120cm above  

the table was infused at constant pressure by the  
effect of gravity into the Foley catheter. During  

reduction, the intussuceptum was observed under  
continuous US guidance as it proceeds to the ce-
cum. The procedure was repeated to a maximum  
of three times, each time last for 3min after which  

the procedure was terminated. If the intussusception  

mass was not reduced or complication occured,the  

procedure was stopped and failure of procedure  

was considered [6] .  

• Follow-up:  
Following successful reduction of intussuscep-

tion, patients were kept under observation for a  

24-hour for resolution of symptoms and for poten-
tial development of possible complications such  

as recurrence or perforation. Patients were started  

oral feeding shortly after reduction and follow-up  
US was done after 4 hours. If patient tolerated oral  

feeding and US was free the patient was discharged  
after 24 hrs. If the follow-up US showed recurrent  
intussusception then another trial of reduction was  

done, if failed the patient was considered for sur-
gical exploration.  

The data was analyzed using SPSS statistical  

software (SPSS Inc; version 22.0). Quantitative  

values with normal distribution expressed as mean  

±  SD. Qualitative values expressed as percentage  
of total number of cases. The student t-test and  
Chi-square test were used in the analysis of statis-
tical differences, p-value ≤0.05 was accepted as  
significant.  

Results  

This study include 40 cases; 28 patients males  
(70%) and 12 patients females (30%) at ratio 2.3:1,  

the mean age of the patients was 12.6 months  

± 10.74 SD.  

• Efficacy of reduction:  
Successful reduction was achieved in 18 (90%)  

cases of group A (pneumatic reduction), while 2  

cases (10%) failed. Successful reduction was  

achieved in 17 cases (85%) of group B (hydrostatic  

reduction) while 3 cases (15%) failed.  

This successfully reduction was achieved from  

the 
1st 

 trial in 16 (88.9%) out of 18 successfully  
reduced cases of group A, while 2 cases (11.1%)  
were reduced after 2 nd  trial .Successful reduction  
was achieved from the 

1st  trial in 14 (82.35%) out  
of 17 successfully reduced cases of group B while  
3 cases were reduced from more than one trial  
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(17,64%) 2 cases by 2 nd  trial and 1 case by three  
trials.  

From 20 cases done by pneumatic reduction,  
one case was complicated during the procedure by  

perforation while from 20 cases done by hydrostaic  

reduction, two cases were complicated during the  

procedure by perforation.  

Table (1): Age and sex of cases.  

Pneumatic  
reduction  

Hydrostatic  
reduction  p-value  

Sex:  
Males  14  14  0.00  
Females  6  6  0.00  

Age group:  
<4 ms  0  1  0.3  
4-12ms  14  15  0.3  
>12 ms  6  4  0.2  

Table (2): Efficacy of reduction.  

Pneumatic 
 

Hydrostatic  
reduction reduction  

Successful reduction  18 (90%)  17 (85%)  0.3  
Failed reduction  2 (10%)  3 (15%)  0.3  

Table (3): Number of trials of reduction.  

Pneumatic Hydrostatic  
reduction reduction  

One trial  16/18 (88.9%)  13/17 (82.35 %)  0.5  
More than  

one trial  
2/18 (11.1 %)  3/17 (17,64%)  0.3  

Table (4): Number of perforated cases.  

Pneumatic Hydrostatic  
reduction reduction  

No perforation  19/20 (95 %)  18/20 (90%)  0.3  
Perforation  1 (5%)  2 (10%)  0.3  

Discussion  

Intussusception is one of the most common  
abdominal emergencies in pediatric age group.  
This condition has been recognized for more than  
200 years but the etiology of most intussusception  
is still unknown [7] .  

The incidence of this condition has shown a  

striking geographic and annual variation [8] . Intus-
susception occur when intussusceptum invaginate  

into adjoining part (intussuscepien), the intussus-
ceptum is propelled further into the intussuscepiens  

by peristalsis and eventually becomes thickened,  
edematous, and swollen, leading to blockage of its  

lumen (occlusion) and subsequent pinching off of  

its mesentery (strangulation).  

The management of intussusception include  
non operative and operative management. Non  

operative management include pneumatic or hy-
drostatic reduction and should be done in every  
case if there is no contraindication.  

Hipsley used hydrostatic pressure to reduce  

intussusception and proposed the technique of  

pressure reduction [9] . In 1986, a large intussus-
ception study was conducted in people's republic  

of china including 6.396 cases over a 13 year period  
whom were successfully reduced by air reduction  

with success rate of 95% [10] .  

Successful hydrostatic reduction of intussucep-
tion by saline under ultrasonographic guidance  

was first described by Kim et al., [11] .  

Pneumatic reduction under fluoroscopic guid-
ance is quick, safe and clean and it has been re-
ported to have high success rate [12] . However  
fluoroscopy uses ionizing radiation, and it may  
not detect lead points and resuidal ileoileal intuss-
suception. In our study we did pneumatic reduction  

under ultrasonographic guidance to avoid radiation  

exposure, also US can identify any recurrence and  

any resuidal ileoileal intussusception unlike fluor-
oscopy.  

Our study included 40 cases with intussuscep-
tion with mean age 12.6 months comparable to  
Jiraporn K et al., study which was done on 170  
patients with mean age 9 months [13]  and to De-
bashish N et al., study which was done on 102  

patients with mean age was 15.6 months [14] .  

The most common age for intussusception in  
our study was 4-12 months where 29 (72.5%)  
patients were in this age group followed by 10  

patients (25%) were older than 12 months and one  

patient (2.5%) was younger than 4 months. This  

was nearly the same found by Saleh G et al study  
which was done on 20 patients where they had 15  

patients (75%) in the age group 6-12 months fol-
lowed by 4 patients (20%) younger than 6 months  

and one patient (5%) older than 12 months [15] .  

Our study show 18 successful reduction  
achieved by pneumatic reduction from out of 20  
cases with a success rate (90%) and 17 successful  

reduction achieved by hydrostatic reduction from  

out of 20 cases with a success rate (85%) which  
is higher than Jiraporn et al.,  [13]  study which had  

p-value  

p-value  

p-value  
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success rate of pneumatic reduction (61.3%) and  
success rate of hydrostatic reduction (44%). Their  

study was done on 111 cases whom performed  

pneumatic reduction and 59 cases who received  

hydrostatic reduction.  

Our success rate regarding pneumatic reduction  

is nearly the same as the results obtained by Hasan  

et al., with success rate (84.4%) and done on 45  

cases [16] .  

Our results regarding the pneumatic reduction  

(90%) are same to the results found by Pratap et  

al., study [17]  which have done on 25 cases and 22  
cases were successfully reduced with success rate  

(88%).  

Although Niramis et al., [18]  had success rate  
of 63.6% with hydrostatic reduction. The success  

rate of this study regarding the hydrostatic reduction  

was 85% on 20 cases near similar to results previ-
ously obtained by Debashish N et al., [14]  which  
success rate 81.4% done on 102 patients.  

Successful pneumatic reduction was achieved  
in 16 cases (88.9%) from the 1 st trial and only 2  
cases reduced by more than one trial (2 trials)  

(11.1%) while successful hydrostatic reduction  

was achieved in 14 cases (82.35%) from the 1 st  

trial and three cases by more than one trial.  

This study had successful pneumatic reduction  
in 16 cases out of 18 cases from the 1 st  trial with  
rate 88.9%, two cases (11.1%) from 2 nd  trials  
while Hassan et al., [16]  study had 38 successful  
pneumatic reduction out of 45 cases from the 1 st  

trial with rate 78.9%, four cases (10.52%) from  

2nd  trials, three cases (7.89%) by three trials and  

one case (2.6%) by fourth trials.  

The high success rate of pneumatic reduction  
compared to hydrostatic reduction was due to  
inherent compressible effect of air that results in  

air dissecting between the intusssceptum and in-
tusscipiens. This effect facilitate and expedites the  

reduction [12]  and this is compatible with our study  
but without statistical significance.  

Our study show one recurrent case (5.6%) in  

the pneumatic group which is similar to Alehossei  
et al., [19]  study which was done on 17 cases who  
underwent pneumatic reduction, 9 cases were suc-
cessfully reduced and show one recurrence (11.1%)  

and Hassan et al., which have no recurrenece with  
pneumatic redcuction [16] .  

Our study showed one recurrent case (5.8%)  

out of 17 cases successfully reduced in hydrostatic  
group which was higher than the results previously  

obtained by Debashish et al., [14]  who had 4 recur-
rent cases (4.8%) out from 83 cases successfully  

reduced by hydrostatic reduction.  

Bowel perforation is a known complication in  
both air and saline reduction, if perforation occur  

when saline is used,contamination of peritoneal  

cavity with fecal mixed saline is more detrimental  
than pneumoperitoneum caused when air is used  

[20] .  

This study show perforation in one case (5%)of  

pneumatic group which is higher than the results  

obtained by Jiraporn et al., [13]  who also had only  
one perforation (0.9%) in his study from 111 cases  

done by pneumatic reudction. However our study  

have perforation rate lower than Supikakritsanee-
paiboon et al., [20]  study which had higher perfo-
ration rate in their study.  

This study also show perforation in 2 cases  

(10%) out of 20 cases done by hydrostatic reduc-
tion.This percentage was higher than the percentage  

obtained by Debashish et al., [14]  study who had  
only one perforated case (0.98%) out of 102 cases  
done by hydrostatic reduction.  
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