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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 —
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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 enemareduction. 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 hig’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 atotal 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 hot 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
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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 datawas 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-sguare 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
110.74 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.

-EQJS successfully reduction was achieved from
the ~ trial in 16 (88.9%) out of 18 successfully
reduced cases of group A, while 2 cases (11.1%)
were reduced after 2 nd }g al .Successful reduction
was achieved from the ~ 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 2nd 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 Hydrostatic
reduction reduction p-value
Sex:
Males 14 14 0.00
Females 6 6 0.00
Age group:
<4ms 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  P-value
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 p-value
Onetrial 16/18 (88.9%) 13/17 (82.35%) 0.5
More than 2/18 (11.1%) 3/17 (17,64%) 0.3
onetrial

Table (4): Number of perforated cases.

Pneumatic Hydrostatic

reduction reduction p-value
No perforation 19/20 (95 %) 18/20 (90%) 03
Perforation 1 (5%) 2 (10%) 0.3
Discussion

I ntussusception is one of the most common
abdominal emergenciesin 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 [g]. Intus-
susception occur when intussusceptum invaginate
into adjoining part (intussuscepien), the intussus-
ceptum is propelled further into the intussuscepiens
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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
caseif thereis no contraindication.

Hipsley used hydrostatic pressure to reduce
intussusception and proposed the technique of
pressure reduction [9] . In 1986, alarge intussus-
ception study was conducted in peopl€e's republic
of chinaincluding 6.396 cases over a 13 year period
whom were successfully reduced by air reduction
with successrate 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-
anceisquick, safe and clean and it has been re-
ported to have high successrate [12] . However
fluoroscopy usesionizing 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 d., study which was done on 170
patients with mean age 9 months [13] and to De-
bashish N et d., 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 a 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 a., [13] study which had
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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 Niramiset 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 « trial and only 2
cases reduced by more than one trial (2 trias)
(12.1%) while successful hydrostatic reduction
was achieved in 14 cases (82.35%) from the 1 &
trial and three cases by more than onetrial.

This study had successful pneumatic reduction
in 16 cases out of 18 cases from the 1 « trial with
rate 88.9%, two cases (11.1%) from 2nd trials
while Hassan et a., [16] study had 38 successful
pneumatic reduction out of 45 casesfrom the 1 &
trial with rate 78.9%, four cases (10.52%) from
2nd trials, three cases (7.89%) by threetrials and
one case (2.6%) by fourth trials.

The high success rate of pneumeatic reduction
compared to hydrostatic reduction was due to
inherent compressible effect of air that resultsin
air dissecting between the intusssceptum and in-
tusscipiens. This effect facilitate and expedites the
reduction [12] and thisis 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
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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 isaknown 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 aso 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.

Conflicts of interest:
No conflict of interest has been declared.

Refer ences

1- WILSON BT - STOREY D., MACIONLAY G.A., PRES-
COTTS, et al.: Intussusception: A surgical condition. J.
R. Call. Surg. Edinb., 33: 273-7, 1996.

2- BLANCHA.JM., PEREL SB., ACWORTH JP, etal.
Paediatric intussusception: Epidemiology and outcome.
Emergency. Med. Australasia.,, 19: 45-50, 2007.

3- SARGENT M., BABYN P, ALTON D, etal.: Plain
abdominal radiography in suspected intussusceptions: A
reassessment. Pediat. Radiol., 24: 17-20, 1995.

4- RAVITH M.: Intussusceptions. In: Pediatric surgery. By
Welch K.J., Randolph J.G., Ravith M.M. et a., (eds.),
868, 1986.

5- OMAR BIN HASSAN, et al.: Ultrasound Guided Pneu-
matic Reduction of intussusception in chidern, interna-
tional Journal of Recent Scientific Research, Vol. 16,
Issue, 5: 4202-4207, 2015.

6- DEBASHISH N., JAGISH S, et al.:Ultrasound guided
hydrostatic reduction in childern by Saline enema: Our
experience. Indian. J. Surg., 70: 8-13, 2008.

7- COOKED. and LEWISE.: A thirty year survey of acute
intussusceptions in childhood, 60: 1359-1364, 1960.

8- ABBAST.O,, et a.: Retrospective surveillance over 11
years for intussusception in childern younger than 14
years in the state of Qatar. Open Journal of Pediatrics, 4:
1-11, 2014.

9- HIPSLEY P.L.: Intussusception. Br. Med. J., 2 (3902):
717-721, 1935.



Ahmed R. Abd El-Megeed, et al.

10- DANEMAN A. and NAVARRO O.: In: Intussusceptions
part 2: An update on the evolution of management. Pediatr.
Radial., 34 (2): 97-108, 2004.

11- KIM YAND RHU J.: Intussusception in infancy and
childhood: Analysis of 385 cases. Int. Surg., 74: 114-8,
1982.

12- KIRKS D.R.: Air intussusception reduction: "The wind
of change'. Pediatr. Radiol., 25: 89-91: 1995.

13- JRAPORN K. and JESDA S.: Enema reduction of intus-
suception: The success rate of hydrostatic and pneumatic
reduction, 11: 1837-1842, 2011.

14- DEBASHISH N., JAGISH S, et al.: Ultrasound guided
hydrostatic reduction in childern by Saline enema: Our
experience. Indian. J. Surg., 70: 8-13, 2008.

15- SALEH G,, M.D., EL-SAKET, et a.: Pneumatic reduction
versus Surgical reduction in cases of Neontal |ntussucep-
tion El-Minia, Med. Bull., Val. 16, No. 1, Jan., p (11):
39-48, 2005.

1207

16- OMAR BIN HASSAN, et al.: Ultrasound Guided Pneu-
matic Reduction of intussusception in childern, interna-
tional Journal of Recent Scientific Research, Vol. 6, |ssue,
5: 4202-4207: 2015.

17- PRATAPS,, et al.: Pneumatic reduction of intussuception
in childern, Saudi Surgical Journal, Volume 5, Issue, 1:
2017.

18- NIRAMIS, et al.: Managment of Recurrent intussuception:
Non operative or operative reduction: Pediatr. Surg., 45
(11): 2175-80, 2010.

19- ALEHOSSIEN M., et a.: Comparison of Different Mo-
dalities for Reducing Childhood Intussuception, Iran J.
Radial., 8 (2): 7-11, 2011.

20- SUPIKAKRITSANEEPAIBOON, et a.: Pneumatic re-
duction of intussuception: Factors effecting outcome in
Thailand, Asian Biomedicine, Vol. 5. No. 2: 235-241,
2011.



1208 Hydrostatic Reduction of Infantile Intussusception

JLn.YaYLs clae¥ (515 tl.:nj (ot MJLM
lu,e}&.\ﬂ!AMYOHM;‘wUOEM‘JM Gpla e

a *.\." Lao¥ | Lnl—sLi.n9|u.naﬁ dyJalucéJanJ.hJ JLQLY' ..\.\.cwa.nll JIMYIULM')H'WFB‘YI‘JAIJJ it PRV
(5..!\9.: LAS LQ-I)LAMIU.AJ.\L,J.ANJI ‘al.:.la.” c.quL\.nyl Jl.\.u.ul U'" d‘z().“zll IM (su.{yu.\AwL\.AY|unﬁlsﬁum w]\,.i.”Jl
CL‘-‘-‘IJUA""‘ 4 gauas u]n.t.".t eYl ol - Sl e P JAI\.\-\ e byl Y ULAA-” ;JA" QJAJ]| %M &LL.LJ U‘” LAAA'
JLJ|)Q.H.J|U.:.|LAMJJAaJ).UJAH|)QLUAUMJJI@|JLM|‘;\SI S (5] b ot (5 San s ¥ JAIS 1,3 ga haslly
Ol 1 T ) Llal Lo o Ligis il Gl JS o ¥ s £ 1 V.0 s Lo rglis JAISSl &ypin 59801 (o psalil] Lty
Ll e i) i b JULSU Lygaall T 5301 ¥ la 553K Tt Gy Al g Chanall i b 18 wil3s yema g RN Sypaa
(slall il 3lgalls LI Tsa (ggse Tou e Ll (olasall ¢ Laally Sysasall Lygliasll] Toasd¥ly pdads Lo o laa¥l JA1IS Burny
JA1ll Egat Galidl p el 3 eyl Sleallyl
SR ARV IPY PR ..\:-ﬁ
Aaalal) e 2808 all e las¥ I
Asalall o Y o Ll po T ol ¢ oYl —
i o Lol o Las¥l Y
L o 2 ol o laaY ) —
RIS aaaas Tuad yo losal g - Tall a/Ae o AT oy Ughuua Laalill po T ol 5 ¥l Tepait p (5391 S3ST 17 alall o
el a7V e gy ST s ¥ Gl o3m Jia oS g sl Bl o Biscaall alyg¥1 ol e 3513 Jie
uuult.q uuucuuww,u‘m@m lemall Jibdl iy ¢m§i\ m;\..}i\ &\u usmxs‘i\ uamm\
oanill s ulwgg|6| mfyulleJuyulwwdsluea?ymlﬁmmds ;Lusuu@m Ll
£l da3i e gela Uslae of ¢ Lsgl! (i Ty e Jlils Y1 sie ¢ Lea¥l 2l g Lol ool Tuleli pundi aud yol) Caun

13 e gele slae o i sl g # ea¥ JA1S p Loyt Lol g el il £ sutie Tuulpo oo eulpall ks 3500 g i )
JUik Y1 e gl

lsell oa Tl e -

e dslae gia B,k e Y

YL b Jals e e JS il yol) o a pateal i)
s {5 ATl )

i ol ol Ja s -

omsitill i 8,atie f Alagall Jalll oY ey

ol kil fie clieliie gl Juas L3l JaLs ¥ la Y

clall sl i plsiTual iy diadll pplad Gy £+ aid e iye T 4 pald Slem sk e s logll ia 230 By g8k
(AN U Y. &

ALY+ ool o gty Tla VA g Lol o340 Eim 78+ 5 Logll i hasle o6 o sl JA 1S p Loyl Lot s il

ALY Jal paplady TN Y g loyl 360 un 7A0 plall dslan i s e+l J15 ¢ Loyl ot donad S

el Jslaa i dai pilla B clizlae adus g logll Gia daui Lid sualy Ula b o lizlias chsa



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

