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Abstract
Introduction: ,QWXVVXVFHSWLRQ LV RQH RI WKH FRPPRQHVW HPHUJHQF\ FRQGLWLRQV LQ FKLOGUHQ 3QHXPDWLF
UHGXFWLRQRILQWXVVXVFHSWLRQDPLQLPDOO\LQYDVLYHWHFKQLTXHKDVDKLJKHUVXFFHVVUDWHDQGORZHULQFLGHQFH
of complications as compared to barium enema and hydrostatic reduction and also omits the need for
unnecessary laparotomy. The aim of this study was to evaluate the results of the pneumatic reduction in our
hospital as a treatment of idiopathic and pediatric ileocolic intussusception and to identify the pretreatment
factors associated with pneumatic reduction failure.
Methods: This was a prospective analytical study. A total of 12 children were enrolled in the study between
January to November 2018 at Nepal National Hospital, Kathmandu. Patients were given air enema under
XOWUDVRXQGJXLGDQFHXVLQJORFDOO\DVVHPEOHGHTXLSPHQW$OOSURFHGXUHVZHUHSHUIRUPHGXQGHULQWUDYHQRXV
anesthesia. The intraluminal pressure was monitored with a pressure gauge and was not permitted to go
above 100 mmHg. A total of three attempts of 3 minutes each were allowed.
Results: $YHUDJHDJHRIWKHSDWLHQWVZDV\HDUVZLWKDPDOHIHPDOHUDWLRRI(OHYHQ  RIWKHFDVHV
ZHUHVXFFHVVIXOO\UHGXFHGZKLOH  FDVHIDLOHGWRUHGXFH1RERZHOSHUIRUDWLRQRFFXUUHGLQWKLVVWXG\
7KHPHDQGXUDWLRQRIV\PSWRPVEHIRUHSUHVHQWDWLRQZDVKRXUV7KHPHDQOHQJWKRILQWXVVXVFHSWXPZDV
3.058 cm. the mean duration of pneumatic reduction was 1.97 minutes and total intervention time i.e. from
induction of anesthesia to reversal from anesthesia was 18.55 minutes.
Conclusion:7KHWHFKQLTXHGHVFULEHGLVHDV\WRDVVHPEOHVDIHDQGH൵HFWLYH,UHFRPPHQGLWIRUUHJXODUXVH
in pneumatic reduction of intussusception, especially in centers with limited resources.
Keywords: ,QWXVVXVFHSWLRQ3QHXPDWLFUHGXFWLRQ

The diagnosis of intussusception, according to the clinical
FDVH GH¿QLWLRQ IRU WKH GLDJQRVLV RI DFXWH LQWXVVXVFHSWLRQ
,QWXVVXVFHSWLRQ is a major cause of intestinal obstruction in SURSRVHG E\ WKH %ULJKWRQ &ROODERUDWLRQ ,QWXVVXVFHSWLRQ
HDUO\FKLOGKRRG,WLVGH¿QHGDVDERZHOFRQGLWLRQZKHUHLQ Working Group, can be determined by ultrasound with 98RQHSDUWRILQWHVWLQHLQYDJLQDWHVLQWRDQRWKHURIFDVHV  DFFXUDF\ E\ DQ H[SHULHQFHG H[DPLQHU3 Currently,
RFFXULQFKLOGUHQXQGHU\HDUVRIDJHEHIRUH\HDUV1 treatment modalities for intussusception include both
However, the estimated incidence ranges between 5 and non-operative and operative procedures. A non-operative
OLYHELUWKVDFFRUGLQJWRWKHVWXGLHGSRSXODWLRQ2
procedure will likely be performed if no contraindications
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are present, which include: signs of peritonitis, perforation
DQGDKHPRG\QDPLFDOO\XQVWDEOHSDWLHQWLQVSLWHRIDGHTXDWH
resuscitation. –52SHUDWLYHSURFHGXUHVZLOOEHJLYHQZKHQ
non-operative treatment is contraindicated or has failed.

was inserted via anus of the subjects and buttock was
WDSHGWRSUHYHQWDLUOHDNDJH/RFDOO\DVVHPEOHGUHGXFWLRQ
HTXLSPHQW )LJXUH   ZDV XVHG WR LQWURGXFH DLU HQHPD
The intraluminal pressure was monitored with a pressure
gauge and was not permitted to go above 100 mmHg in
7LPHO\ H൵HFWLYH UHGXFWLRQ RI intussusception is
three separate attempts each lasting three minutes. The
critical
to
prevent
complications
like
success of reduction was determined in three ways.
bowel necrosis, perforation, peritonitis, shock, and
)LUVWO\ LW ZDV GHWHUPLQHG E\ WKH GLVDSSHDUDQFH RI
even death.6 Pneumatic reduction of intussusception, a
the intussusceptum after passing the ileocecal valve.
PLQLPDOLQYDVLYHWHFKQLTXHKDVDKLJKHUVXFFHVVUDWHDQG
Secondly, demonstration of air passing in small bowel
lower incidence of complications as compared to barium
loops. Thirdly, demonstration of the ileocecal valve.
enema and hydrostatic reduction, and also omits the need
,Q WKH FDVH RI LOHRLOHDO LQWXVVXVFHSWLRQ VXFFHVVIXO
of unnecessary laparotomy.7 The aim of this study was
reduction included the disappearance of intussusceptum
to evaluate the results of the pneumatic reduction in our
and demonstration of air passing in proximal bowel
hospital as a treatment of idiopathic pediatric ileocolic
ORRSV )DLOHG UHGXFWLRQ ZDV GH¿QHG DV D UHPDLQLQJ
intussusception and to identify the pretreatment factors
intussusception mass where air could not pass from
associated with pneumatic reduction failure.
cecum to ileum through ileocecal valve after reduction
SURFHGXUH,QWKLVFDVHDQXOWUDVRXQGZDVSHUIRUPHGDJDLQ
Methods
WRFRQ¿UPWKHIDLOXUHRIWKHUHGXFWLRQ
A prospective analytical study was conducted in Nepal
National Hospital. 12 subjects with intussusception were
treated with pneumatic reduction from January 2018 to
November 2018.
Candidates for inclusion in this study were children
from 6 months to 6 years who were diagnosed with
LQWXVVXVFHSWLRQ DQG GXUDWLRQ RI V\PSWRPV RI  GD\V
while subjects with features of peritonitis, shock,
radiographic evidence of perforation with free air,
SDWLHQW SDVVLQJ UHGFXUUDQW MHOO\ VWRRO IRU !  KRXUV
WKDW UHTXLUHG VXUJHU\ DQG UHIXVHG WR JLYH FRQVHQW IRU
pneumatic reduction were excluded. Ultrasound was
XVHG IRU FRQ¿UPDWLRQ RI LQWXVVXVFHSWLRQ FRQGXFWHG
by an experienced radiologist according to the clinical
guidelines for the diagnosis of intussusception. The
data collected included demographic data (age and sex),
symptoms and signs (abdominal pain, vomiting, fever,
constipation, Per-rectal bleeding, abdominal lump and
duration of symptoms), length of intussusceptum, timing
of reduction of intussusception and total duration of
procedure, i.e. from induction of anesthesia to reversal
from anesthesia.
,QIRUPHG FRQVHQW ZDV WDNHQ IURP WKH OHJDO JXDUGLDQ
mentioning three attempts of pneumatic reduction at an
interval of three minutes each and if failed then convert
WRODSDURWRP\(WKLFDOFOHDUDQFHZDVWDNHQIURP+RVSLWDO
(WKLFDO &RPPLWWHH 7KH SURFHGXUH ZDV SHUIRUPHG
under total intravenous anesthesia and under ultrasound
guidance throughout the procedure. Pneumatic reduction
ZDV SHUIRUPHG E\ SDHGLDWULF VXUJHRQ$ )ROH\ FDWKHWHU

Figure 1. Locally assembled equipment used for
pneumatic reduction

Results
A total of 12 subjects with intussusception were treated
with pneumatic reduction over a period of 11 months.
None of the patients were excluded from this study.
(OHYHQ   RI WKH FDVHV ZHUH VXFFHVVIXOO\ UHGXFHG
ZKLOH  FDVHIDLOHGWRUHGXFH1RERZHOSHUIRUDWLRQ
occurred in this study. Mean age of subjects was 2.7
years with a range from 7 months to 6 years (Table 1).
7KHPDOHWRIHPDOHUDWLRZDV(LJKW\WKUHHSHUFHQWRI
subjects (10) had ileocolic and seventeen percent subjects
(2) had ileoileal intussusception (Table 2). Abdominal pain
ZDVSUHVHQWLQDOOFDVHVIROORZHGE\YRPLWLQJ  IHYHU
 DEGRPLQDOOXPS  3HUUHFWDOEOHHGLQJ  
DQGFRQVWLSDWLRQ   )LJXUH 7KHPHDQGXUDWLRQRI
V\PSWRPV EHIRUH SUHVHQWDWLRQ ZDV  GD\V  KRXUV 
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The mean length of intussusceptum was 3.058 cm. the
mean duration of pneumatic reduction was 1.97 minutes
and total intervention time, i.e. from induction of anesthesia
to reversal from anesthesia was 18.55 minutes. The failed
FDVHZDVDQPRQWKVIHPDOHFKLOGZKRSUHVHQWHGDWGD\
ZLWKLQWXVVXVFHSWXPOHQJWKRIFP
Table 1. Age distribution of subjects (N=12)
Mean

Standard
deviation
1.621

Age in years Range 2.708

)LJXUH%DUGLDJUDPVKRZLQJGL൵HUHQWV\PSWRPV

Discussion

7 months 6 years

$LU HQHPD UHGXFWLRQ XQGHU WKH JXLGDQFH RI ÀXRURVFRS\
or ultrasonography might have potential to become the
principal treatment method for intussusception.2 The results
RI %HUHV DQG %DLUG7 HYDOXDWHG DLU YHUVXV OLTXLG HQHPD
reduction for intussusception in their meta-analysis and
UHSRUWHG D VXFFHVV UDWH RI  ZLWK SQHXPDWLF UHGXFWLRQ
YHUVXVZLWKOLTXLGUHGXFWLRQDQGWKH\VXJJHVWHGWKDW
DLUHQHPDSUHVVXUHVDUHKLJKHUWKDQOLTXLGHQHPDSUHVVXUHV
that result in higher success rates. Khorana et al8 found in
their study that the success rate of pneumatic reduction
ZDV  WLPHV PRUH WKDQ WKDW RI K\GURVWDWLF UHGXFWLRQ
HYHQ WKRXJK WKH\ D൶UPHG WKDW ERWK SQHXPDWLF DQG
hydrostatic reduction can be performed safely according to
the experience of the radiologist or pediatric surgeon and
hospital setting.

Table 2. Demography presentation of subjects (N=12)
Number of
subjects

Percentage
(%)

Male

8

67

Female



33

10

83

2

17

0

0

0

0

Sex

Type of
intussusceptions
Ileocolic
Ileoileal
Ileocolocolic

%HUHV DQG %DLUG7 and Gray et al9 FRQ¿UPHG WKDW WKH
perforation rate of pneumatic or hydrostatic reductions
ZDV QRW VLJQL¿FDQWO\ GL൵HUHQW DQG WKH\ ZHUH XQDEOH WR
detect factors associated with this complication. However,
pneumatic reduction of intussusception entails less radiation
exposure and lower risk of peritoneal contamination if
perforation occurs as air, carbon dioxide, or oxygen is
LQVX൷DWHGWKURXJKDUHFWDOFDWKHWHUZKLOHOLTXLGUHGXFWLRQ
is performed with iodinated contrast material, barium,
saline, or sometimes, water carrying the risks of electrolyte
disturbances and contamination.2

Colocolic
7DEOH'HVFULSWLRQRIGL൵HUHQWVWXG\DWWULEXWHV
Mean
Duration of symptoms
in days (Range)
Length of
intussusceptum
in cm (Range)

 
 

Standard
deviation
0.5

0.79

The success rate of pneumatic reduction varies from one
DXWKRU WR DQRWKHU UDQJLQJ IURP  WR 7, 10-12 ,Q
this study, the success rate was ninety-two percent (11
VXEMHFWV  (LJKW SHUFHQW 2QH VXEMHFW  IDLOHG SQHXPDWLF
reduction. The failed case was 8 months female child who
SUHVHQWHGRQGD\'HOD\LQSUHVHQWDWLRQDQGDJHOHVVWKDQ
1 year, rectal bleeding, constipation and abdominal mass
and location of mass (left over the right side) are common
VLJQL¿FDQWULVNIDFWRUVIRUIDLOHGUHGXFWLRQ13

1.97 (1.5-2.5)
0.358

Duration of pneumatic
reduction in minutes
(Range)
18.55 (15-35)

5.125

Total intervention time in
minutes from induction to
reversal (Range)

2WKHUVLPLODUVWXGLHVLQWKHSDVWDOVRSRLQWHGDJHDVDULVN
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IDFWRUIRUIDLOHGUHGXFWLRQ)DOORQHWDO and Tota-Maharaj
et al15VWDWHGWKDWDJHOHVVWKDQRQH\HDUZDVVLJQL¿FDQWO\
DVVRFLDWHGZLWKIDLOHGUHGXFWLRQ)RWHQHWDO assume that
this result may be attributed to the small caliber of the
small bowel found in young children so as a result, the
LQWXVVXVFHSWLRQ ZDV GL൶FXOW WR UHGXFH %XW LQ WKLV VWXG\
out of 3 subjects who were less than 1 year of age, only one
encountered failed reduction. The same patient had other
factors also which presumably caused failed reduction like
delayed presentation.
The symptoms complex of abdominal pain, vomiting, and
passage of bloody stool may mimic gastroenteritis and
other causes of acute abdomen in children. This often leads
to initial misdiagnosis and late referral. Wong et al16 found
WKDWDPHDQGXUDWLRQRIV\PSWRPVRIGD\VGLGQRWD൵HFW
success rate of the reduction whereas Reijnen et al17 stated
WKDW GXUDWLRQ RI V\PSWRPV RI K ZDV D VLJQL¿FDQW
predictor of failure of pneumatic or hydrostatic reduction.
,QWKLVVWXG\WKHPHDQGXUDWLRQRIV\PSWRPVZDVKRXUV
 GD\V  3HU UHFWDO EOHHGLQJ IRU PRUH WKDQ  KRXUV
along with an abdominal lump is associated with failed
reduction. 16, 18%XWLWLVZHOOVWDWHGWKDWLQFOLQLFDOO\VWDEOH
children whose initial pneumatic reduction attempts failed,
it is safe to repeat the procedure after 30 minutes to 2 hours.
However, a long duration of symptoms before treatment
directly leads to a loss of intestinal viability.
Most cases were ileocolic type followed by ileoileal in
this study. No pathological lead points were detected
in this study. The mean length of intussusceptum in this
VWXG\ ZDV FP /DUU\ HW DO10 found that the mean length
RI LQWXVVXVFHSWXP ZDV FP DQG VWDWHG WKDW WKH OHQJWK
of intussusceptum is not related to failed reduction. The
mean reduction time in this study was 1.97 minutes and
total intervention time i.e. from induction of anesthesia to
reversal from anesthesia was 18.55 minutes. The brevity of
the procedure, the need for immobilization, patients aged
older than 3 months, and painful nature of the procedure,
possibility of resolution of short length intussusception
with sedation only and if failed reduction then laparotomy
LQWKHVDPHVHWWLQJMXVWL¿HVXVHRIDQHVWKHVLDIRUSQHXPDWLF
reduction.19(YHQWKRXJKDQHVWKHVLDKDVLWVRZQVLGHH൵HFWV
its use in pneumatic reduction is related to a better outcome.
$ UHWURVSHFWLYH )UHQFK VWXG\ GHVFULEHG  SDWLHQWV ZLWK
intussusception under general anesthesia, however, authors
did not include reporting of adverse events in their
analysis.20 While comparing pneumatic reduction with and
without anesthesia, pneumatic reduction success rate was
VLJQL¿FDQWO\ KLJK ZLWK WKH XVH RI DQHVWKHVLD LH  YV
YVYVDQGYV

with no intestinal perforation during procedure.20-23 These
studies provided no data on the length of sedation and
recovery phases.
There are some limitations in this study. This study is
conducted in a single institute with a small sample size
and short time frame. Taping buttocks lack proper seal at
DQXVWKURXJKZKLFKLQVX൷DWHGDLUPD\OHDN)DHFDOPDWWHU
present in colon inhibits air entry and hand aneroid device
SURYLGHVSXOVDWLOHDLUÀRZDQGLQFRQVLVWHQWSUHVVXUHVHWWLQJV
ZKLFKPD\D൵HFWWKHH൶FLHQF\RISQHXPDWLFUHGXFWLRQ

Conclusion
7KH WHFKQLTXH GHVFULEHG LV HDV\ WR DVVHPEOH VDIH
UHSURGXFLEOH FKHDS DQG H൵HFWLYH , UHFRPPHQG LW IRU
regular use in pneumatic reduction of intussusception,
especially in centers with limited resources.
Disclaimer 7KLV SDSHU KDV EHHQ SUHVHQWHG LQ WKH µth
,QWHUQDWLRQDO  th 1DWLRQDO $36% &RQIHUHQFH ¶
%DQJODGHVK 0DUFK 
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