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Pneumatic or air enema under ultrasound guidance is the most recently developed
technique for non-surgical treatment of pediatric intussusception with obvious advantage of
radiation-free.  The first case of King Chulalongkorn Memorial Hospital who was successfully
treated for uncomplicated ileocolic intussusception by this technique is hereby reported.  The
clinical history, methods for diagnosis and non-surgical reduction techniques of the disease
are reviewed.
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การสวนลำไส้ด้วยลมโดยสังเกตุด้วยอัลตร้าโซโนกราฟีเป็นวิธีรักษาโรคลำไส้กลืนกันในผู้ป่วย
เด็กโดยไม่ผ่าตัดที่ได้รับการพัฒนามาล่าสุดและมีข้อดีที่เด่นชัดคือการไม่ใช้เอกเรย์  รายงานนี้เป็นเด็ก
โรคลำไส้กลืนกันรายแรกในโรงพยาบาลจุฬาลงกรณ์ทีไ่ด้รับการรักษาด้วยวิธีนี้และประสบผลสำเร็จ
ผู้ศกึษาไดท้บทวนวรรณกรรมและรายงานไว ้ณ. ทีน่ี้
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Intussusception is a common abdominal
emergency in infants and children, but there is
considerable variability concerning its diagnosis and
treatment.  The current non-surgical management of
ileocolic intussusception includes hydrostatic and
pneumatic reduction, both are performed under
fluoroscopic guidance. Pneumatic reduction with
fluoroscopic guidance is claimed to be quick, safe and
clean, and it has also been reported to have high
success rates. (1-4 )  However, fluoroscopy uses ionizing
radiation, and it may not detect lead points and residual
ileoileal intussusception. (5) Recently, ultrasound guided
hydrostatic reduction has strongly been recommended
because it has no radiation exposure, and it can be
used to confirm the presence of intussusception
and subsequent reduction. (6-10) Ultrasound guided
hydrostatic reduction can detect lead points and
residual ileoileal intussusception more readily than
fluoroscopy guided pneumatic reduction. However, the
most recently developed technique of non-surgical
treatment of intussusception, pneumatic reduction
under ultrasound guidance has combined the
advantages of high success rate with pneumatic
reduction and radiation-free of the ultrasound guidance.
Herein, we report our first case of uncomplicated
ileocolic intussuception who was successfully treated
by pneumatic reduction under ultrasound guidance.

Case report
A 9-month-old boy was sent to the hospital

with acute onset of colicky pain and vomiting for one
day.  The infant also had bloody mucous stool prior to
admission.  On physical examination, a mass was
palpable at the right upper quadrant of his abdomen.
The infant looked active with intermittent crying. A plain

radiograph of the abdomen revealed a soft tissue mass
in the right upper quadrant with air outlining medially,
the so-called meniscus sign (Figure 1). Findings on
the radiograph characterized ileocolic intussusception.
There was no evidence of free air which is the
absolute contraindication for non-surgical treatment of
intussusception.  Ultrasonography was subsequently
performed for definite diagnosis and evaluation of the
presence of leading point.  The palpable mass at the
physical examination was found to be in the same
location as that on the plain radiograph and it was
proved by ultrasound as ileocolic intussusception.
Its size was about 5 cm with multiple concentric
rings of mixed hypo-and hyperechogenicity. On

Figure 1. Plain radiograph of abdomen showed
soft tissue mass (M) in right upper
quadrant with colonic gas outlining
medially, the so-call meniscus sign
which is characteristic for the ileocolic
intussusception.
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cross-sectional ultrasound, finding of “Crescent-in-
Doughnut” which is the characteristic of intus-
susception was demonstrated (Figure 2).  There was
no identifiable pathologic leading point or free fluid.

Based on an agreement with pediatric
surgeons, the infant was diagnosed with uncomplicated
ileocolic intussusception and he was then suitable for

non-surgical treatment.  Pneumatic or air enema under
ultrasound guidance was selected as the method for
non-surgical reduction.  The procedure was performed
with pediatric surgeons  stand by.  Before starting the
reduction, the infant was sedated with chloral hydrate
for relaxation.  Simple device for pneumatic reduction
was used (Figure 3).

Figure 2. Cross sectional sonography of the mass showed hypoechoic mass with crescentric hyperecho
representing mesenteric fat inside (F). These findings are also charcteristic for the intussusception.

Figure 3. Figure on the left is device used for pneumatic reduction.  Bulb syringe and manometer are
connected proximal to Y-shaped connector. (right figure)
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A balloon catheter connected with the
pneumatic reduction device was inserted into the
infant’s rectum.  The balloon was inflated with 20 ml
of air to prevent air leakage from the rectum during
reduction. The mass of intussusception was
continuously observed under real-time ultrasound
during air pumping. Our ultrasound machine was
Acuson Sequoia 512.   We used 6.5 MHz convex probe
with wide footprint which provided a large field of view.
The pressure of air pushed into the rectum was
controlled and observed under manometer connected
with the device.  The level of maximum pressure limit
which is 120 mm Hg was marked with an easily
recognized red sticker for safety.  An 18-gauge needle
was available at bedside for immediate abdominal
decompression if there was an unexpected bowel

perforation or tension pneumoperitoneum.  The applied
air pressure in this case was only about 70 mm Hg.
There was rapid reduction with backward movement
of the intussusception and increased air echo in the
colon.  The characteristic ultrasound of intussusception
disappeared within about 10 seconds after starting
the air pump. There was diffuse air echo in the small
bowel and loss of the palpable mass (Figure 4).  The
infant immediately stopped crying and burp. A plain
radiograph of abdomen was finally performed to
confirm complete reduction.  The radiograph showed
generalized air-filled bowel and disappearance of the
mass (Figure 5).  The infant was observed for 24 hours
before discharge. There was clinical improvement
without complication or recurrent of disease.

Figure 4. Image performed during pneumatic reduction showed backward movement of the intussusceptum
(M)  with increased air echo in the colon. (A)
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Discussion
Intussusception is a common abdominal

emergency of early childhood.  About 90 % of cases
are idiopathic, probably associated with hypertrophy
of lymphoid tissue secondary to viral infection.  Most
of the pediatric intussusceptions are ileocolic type.
The classic clinical triad of abdominal pain, palpable
mass and red currant jelly stool are present in only
less than 50 % of the cases, so that clinical diagnosis
is sometime difficult. (11) Plain radiograph of the
abdomen is commonly performed as an initial
investigation of acute abdominal condition especially
when the clinical diagnosis is uncertain.  Unfortunately,
it identifies intussusception in only about 50 %. (12)  It
is now widely accepted that ultrasound is the modality
of choice for diagnosis or excluding the presence of
intussusception with 100 % accuracy when performed
by well trained radiologists.(13-15) When used

appropriately, a negative ultrasound thus obviates the
unnecessary diagnostic enemas, and the use of the
enema can then be limited to therapeutic purpose.
Despite advances in anesthesia and success achieved
with surgical reduction, the non-surgical enema
technique of intussusception reduction has major
advantages of reducing invasiveness, morbidity, costs
and length of hospital stay. Anesthesia and surgery
are not without risks, and handling of the bowel during
attempted manual reduction may also tear the serosa
and mucosa. The aim of enema reduction technique
is, therefore, to obviate the need for surgery in the
greatest number of children with intussusception as
possible. However, if the patient has profound
hypovolemic shock, peritonitis, or perforation, the child
should be taken directly to the operating room.  Two
major techniques of non-surgical treatment of
intususception that are widely accepted and have been
used throughout the world are hydrostatic reduction
with barium enema and pneumatic reduction with
air enema, both of which are under fluoroscopic
observation.  The pneumatic reduction technique was
developed later than barium enema reduction with
first reported cases from Argentina and China in 1959
and 1964, respectively.(16,17) Since 1980s, pneumatic
reduction has been increasingly used in the western
countries, initially under guidance of radiologists from
China. (18,19) Air enema under fluoroscopic guidance has
been shown to have some advantages over barium
enema.  Reports from institutions have shown that air
enema is quicker, less messy, easily perform and
therefore delivers less radiation to the patients. (3, 18-21)

Each report has also shown an increased reduction
rate with air technique relative to barium.  The largest
number of patients treated with air enema was in a

Figure 5. Plain radiograph of abdomen confirmed
the complete reduction with loss of mass.
There is generalized air-filled bowel.
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study from China in 1986, including 6,396 pneumatic
reductions with success rate of 95.25 % and perforation
rate of only 0.14 %. (22)  In a review of literature in 1992,
Stinger et al. found that reduction rates with hydrostatic
techniques from 1980 to 1991 were 50-78 %, whereas
the success rate with pneumatic reduction from 1986
to 1991 was between 75 % and 94 %. (21) At our
hospital, we have started using pneumatic enema
under fluoroscopy for non-surgical reduction of
pediatric intussusception since 2001.  There have been
only a few cases treated with this technique but all
reductions were successful.  Barium enema is still used
in our hospital but only by general radiologists at night-
time when pediatric radiologist was not available.
Because we have very small number of cases in the
early phase since the beginning of pneumatic reduction
at our hospital, statistic comparison of success rates
between techniques is not possible.

Although pneumatic reduction under
fluoroscopic guidance seems to be better than barium
enema, it still needs ionizing radiation.  In order to
avoid radiation exposure, hydrostatic enema using
water or saline solution under ultrasound guidance
was performed in many parts of the world. This
technique was first described by Kim et al. in 1982. (8)

The reported success rates of hydrostatic reduction
under ultrasound guidance were between 80 % and
95.5 %. (23-26)  The highest success rate was reported
from China in the study of Wang et al. with 377
reductions. (27)  It was the study of Hadidi in 1999
that compared success rates of three techniques:  air
enema, barium enema and saline enema under
ultrasound guidance with the results of 90 %, 70 %
and 60 %, respectively. (28) Although high success rate
of 95.5 % has been reported, this technique of reduction
is still not a therapeutic modality familiar worldwide.

We have never performed saline enema at our hospital
but we started the recently developed technique,
pneumatic enema reduction under ultrasound
guidance: the first case presented in this report.  By
reviewing the studies on hydrostatic enema reductions,
we noted that the height of fluid reservoir must be
adjusted to achieve the adequate pressure for pushing
the intussusception backward.  Fluid height of up
to 5.75 feet which is equal to 120 mmHg in several
difficult cases have been recorded in the study
of Seong Ku Woo, et al. (29) Because of the smaller
molecular weight of water and saline, the reservoirs
containing these fluid have to be placed higher than
that of barium.(30)  It might be easier to control air
pressure by observing the manometer than changing
height of fluid reservoir.  Pneumatic reduction under
ultrasound guidance has both advantages of non-
radiation technique and less messy of air enema.  In
1990, Todani et al. reported from Japan  90.6 %
success rate in 127 intussusceptions treated by this
technique under strict indications and sedation with
diazepam. (31)  There were also a study in China on
this technique by Wang et al. in 1995 and Gu et al.
in 2000 with success rates of 96.9 % in 217 cases
and 95 % in 199 cases, respectively. (32,33) A report
from Korea by Yoon et al. in 2001 also shows high
success rate of 92 % in 152 intussusceptions with 2
perforations. (10)

The highest success rate of 100 % was
reported from Spain by Rubi et al. in 2002, but the
number of the cases was only 21.(34)

Conclusion
Pneumatic or air enema reduction under

ultrasound guidance is now increasingly accepted
as one of the non-surgical treatments of pediatric
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intussusception with obvious advantages of radiation-
free technique and high success rate.  We also have
successful outcome for our first case treated by this
technique.  We need more cases and experience for
evaluation of the success rates, complication and
overall outcome, comparing to barium enema and
pneumatic enema under fluoroscopy.
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