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        Abstract - Intussusceptions is a common cause of 

intestinal obstruction in pediatric population. It is a medical 

emergency that necessitates prompt reduction of 

intussuscepting bowel. If left untreated, intussusceptions can 

be fatal in a couple of days. The mainstay treatment of 

intussusceptions is enema reduction. Both barium and air 

enema reduction techniques are successful and acceptable 

strategies for management of intussusceptions in children. 

The use of air reduction is currently growing for its safety. 

Air reduction is associated with higher success rates, less 

risk for perforation, and less risk for peritoneal 

contamination than barium reduction. Air reduction 

generates higher intraluminal pressure during the reduction 

procedure thus making it faster and more effective. Barium 

reduction, on the other side, has a diagnostic potential and 

can better detect pseudo-reduction after management of 

intussusceptions. It is easier to perform and more familiar 

for most of the radiologists than air reduction. To date, both 

techniques are used, and the choice depends largely on 

clinical practice, institutional guidelines, and radiologists’ 

preference. The aims of this study is differentiating between 

two types of reduction regarding the technique, advantages, 

disadvantages, success rates, recurrence rates, and 

complications rates.  

     The results of the study showed that air enema reduction 

has a higher success rates than barium enema. The mean 

success rate was 87.5% for air enema reduction and 25% 

for barium enema reduction. The recurrence rate 48 hours 

after enema reduction was 3 cases for barium reduction 

technique and non-case for Air reduction technique. 

 

     Keywords: Intussusceptions, Enema, Barium, Barium 

enema, Air enema. 

1. Introduction:  

      Intussusception is a common cause of intestinal 

obstruction in pediatric population. It commonly affects 

infants between the age of 4 and 10 months, and it is 

considered the second most common cause of bowel 

obstruction after pyloric stenosis at this age. [1] 

       Intussusception refers to the invagination of a loop of 

bowel within another more distal one. During the process of 

invagination, the intestinal loop pulls along its arterial 

supply making it vulnerable to ischemia and perforation. [2]  

     Intussusceptions often follows upper respiratory tract 

infection, and thus a viral etiology is highly suggestive 

specifically Rotavirus. [8, 9] 

      Infants usually present with vomiting, abdominal pain, 

mucous bloody stools (Currant Jelly), empty right lower 

abdominal quadrant (Dance sign) and abdominal distension. 

[6, 7, 8] 

     Ileum is the most common loop to be affected in 

intussusceptions and it invaginates into the cecum through 

the ileocecal valve.  

     Various imaging studies can be diagnostic for intestinal 

intussusceptions. Plain abdominal X-ray radiography can be 

diagnostic in 60% of the cases where it shows soft tissue 
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density in right upper abdominal quadrant, air in right lower 

quadrant, Air-fluid level and dilatation of the small intestine. 

[10] Abdominal ultrasonography has a sensitivity of 97.9% 

and specificity of 97.8% in detecting intussusceptions. It 

reveals a characteristic target or pseudo-kidney sign. [11]  

     The most reliable method for making the diagnosis of 

intussusceptions is contrast enema, either barium or air. 

Contrast enema has the advantages of being quick, reliable, 

and potentially therapeutic for children with 

intussusceptions. [12] 
     Intussusception is a medical emergency that necessitates 

prompt reduction of intussuscepting bowel. If left untreated, 

intussusceptions can be fatal in a couple of days. Mortality 

results from intestinal ischemia, perforation, septic 

peritonitis, and septic shock. [3] Proper early management, 

however, decreases the mortality rate to less than 1%. [4]  

Successful management of intussusceptions imposes early 

diagnosis, adequate fluid therapy, and early reduction of the 

invaginating intestinal loops. [2] The standard treatment of 

intussusceptions is enema reduction. [5] Both air enema and 

barium enema are commonly used and equally acceptable 

during the reduction process. The study aims to compare the 

advantages, disadvantages, and outcomes of both enemas in 

intussusceptions reduction process. 

 

2. Material and Methodology: 

 

     24 cases of intussusceptions were treated by enema 

reduction techniques during 2018 at Radiology department 

in Tripoli medical center as following: 

     8 cases were treated by Air reduction under 

ultrasonographic guidance by introducing Air with pressure 

ranges between 80 to120 cmH2O maximum into the 

gastrointestinal tract through a rectal catheter.  

     The air enema reduction technique use inflated balloon 

catheter to ensure reliable tight seal distally at the anus, and 

maintained elevation of intra-luminal pressure and 

subsequently shorter time for the procedure. 

    16 cases were treated by Barium reduction which depends 

on hydrostatic pressure from a bag containing barium with 

elevated pressure under fluoroscopic guidance.  

     The barium enema reduction technique use bidirectional 

flow and thus generates a lower intraluminal pressure than 

that generated in air reduction systems. The pressure used 

should not exceed 100 cm above the buttock level. Using an 

inflated balloon is also beneficial in minimizing air leakage 

and helps direct the flow in a single direction from the 

delivery system to the intestine.  

 

3. Results: 

     The study included 16 patients treated with barium 

enema reduction, and 8 patients treated by Air enema 

reduction in year 2018 at Radiology department at Tripoli 

Medical Center and the results were as following: 

 

 

Fig (1) show distribution of cases according to sex 

 

     It is clear that Intussusceptions is more common in male 

than female with 17 male cases and 7 female cases. 

 

 

Fig (2) show distribution of cases according to age interval 
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     It has been found that the most age interval susceptible 

for intussusceptions is 7-9 month with 13 cases from total 

24 cases. 

 
 

Fig (3) show number of cases according to primary tool of diagnosis. 

 

 

      The above figure show that the most tools used for 

intussusceptions diagnosis is ultrasound technique with 18 

cases from total 24 cases then X-ray with 4 cases and Ct-

scan with two cases.  

 

 

Fig (4) show cases of intussusceptions treated by Barium reduction. 

 

     The above figure show that from all 16 cases of 

intussusceptions, only 4 cases were treated by barium 

reduction successfully, while  the other 12 cases were treated 

surgically (9 cases recurrent after enema reduction and 3 

cases were late presentation went directly to surgery). 

 

Fig (5) show cases of intussusceptions treated by Air reduction  

 

     The above figure show that from all 8 cases of 

intussusceptions, 7 cases were treated successfully by Air 

reduction, while only one case were late presentation and 

treated directly by surgery.  

Table 1: summary of Differences between barium and 

air reduction techniques used in the study: 

Technique 
Barium Enema 

Reduction 

Air Enema 

Reduction 

Substance used Barium Air 

Pressure 

Not exceed 100 

cm above the buttock 

level 

Between 80 

to120 cmH2O 

Delivery system Less sealed Better sealed 

Advantages 

Diagnostic and 

therapeutic 

Better detect 

pseudo-reduction 

Familiar among 

radiologists 

Safer  

faster 

Low risk of 

peritonitis  

Disadvantages 

High risk of 

peritonitis  

Use of ionized 

radiation 

(fluoroscopy) 

Therapeutic 

only 

Miss pseudo-

reduction 

Success rate 25% 87.5% 

Recurrence rate 3 cases Non 

*Perforation rate Not reported Not reported 

 

*Perforation rate can be affected by multiple factors including the degree 

of intestinal ischemia, intestinal wall friability, the technique used, and the 
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pressure generated during the reduction procedures. Most of these factors 

were not considered in the literature and thus the reliability of the results 

cannot be guaranteed. 

 

 

4. Discussion: 

   The result of the study showed that Intussusceptions is 

more common in infants (male sex), aged between 7-9 

month, and most of them were diagnose by ultrasound 

technique.   

    The results showed also that air enema reduction had a 

higher success rates than barium enema. The mean success 

rate was 87.5% for air enema reduction and 25% for 

barium enema reduction. The recurrence rate 48 hours after 

enema reduction was 3 cases for barium reduction technique 

and non case for Air reduction technique. 

     The main advantages of air reduction technique are low 

radiation exposure and low risk of peritonitis if perforation 

occurred; they are also faster, safer, and cheap. 

Air reduction is not preferred in cases of small bowel or 

prolapsing intussusceptions.  

     The advantages of barium enemas over air enemas are 

that the radiologists are more familiar with barium enema 

and thus prefer its use, and they are potentially diagnostic 

and can visualize the invaginating intestinal loops in cases 

with dilated gas-filled intestinal loops. On the other hand, 

barium enema techniques are associated with higher risk of 

septic peritonitis and electrolyte disturbance in case of 

intestinal perforation.  

      Reduction is considered successful when the air or 

barium is seen on imaging tool refluxing back into the ileum 

through the ileocecal junction. However, such reflux may 

not be visualized in cases of competent or edematous 

ileocecal valve. Therefore, clinical improvement is a 

hallmark of successful reduction. 

 

      5. Conclusions: 

   The results of the study showed that air enema reduction 

has a higher success rates than barium enema. The mean 

success rate was 87.5% for air enema reduction and 25% 

for barium enema reduction. The recurrence rate 48 hours 

after enema reduction was 3 cases for barium reduction 

technique and non case for Air reduction technique. 

     The results of the study showed also that Both barium and 

air reduction techniques are successful and acceptable 

strategies for management of intussusceptions in children. 

Air reduction is associated with higher success rates, less risk 

for perforation, and less risk for peritoneal contamination 

than barium reduction. Air reduction generates higher 

intraluminal pressure during the reduction procedure thus 

making it faster and more effective. Barium reduction, on the 

other side, has a diagnostic potential and can better detect 

pseudo-reduction after management of intussusceptions. It is 

easier to perform and more familiar for most of the 

radiologists than air reduction. To date, both techniques are 

used and the choice depends largely on Patient general 

condition, clinical practice, institutional guidelines, and 

radiologists’ preference.  
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