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Abstract

B ACKG R O:Despite advances in nenvasive radiologicatechniques for th treatment of
intussusception, managemewnf the entity remains exclusively surgical in  many
developingcountries, including Ethiopidltrasoundguided hydrostaticeduction USGHR)was
recently introduced to the main referral hospital in Ethiopia and subsequently has been adopted
as the initial management option for intussusceptiénowing the treatment outcomef
hydrostatic reduction ointussusceptiorand its associated factors witeduethe workload of
hospitalsand also help the Radiologists and theating physicians to think adlternative
treatmeng.

O B J E C TThéEobjective of the study wastassesbe treatment outcomeof hydrostatic
reduction andits associated factors among pediatp@atients with the diagnosis of
intussusceptiom TibebeGhioReferralHospital, Bahidar, Ethiopia 2022GC.

M e t h o.dnstitutionatbased crossectionaland a prospectivestudy using systematic random
sampling was conductedirom FebAugust 2022 G.Gn pediatric patients &itbebeGhion
Referral Hospital, Bahir DaEthiopia The sample size was 145 and pldiatric patientswho
underwent USGHRwith US-confirmed intussusceptionvho were clinically suspected of
intussusception and sent to the Radiology department for ultrasound were séattetvas
entered using EpiData software andtsiem analysis usingSPSS version 2Both simple and
multiple binary logistic regression wasmployedto identify candidatevariables for multiple
binary logistic regression and factoassociatedwith the treatment outcome of hydrostatic
reduction.P-Values,of less than 0.05 were considered statistically significant

R e s tHrom A total of 145children whowere diagnosed with intussusceptiaonfirmed via
ultrasound,13patients(93.1% hadsuccessful reduction following exclusianteria. The nean

agef children who were diagnosed with intussusceptiasi24.27monthsAmong independent
variables length of intussusception and duration of illnesswere significantly associated with
hydrostatic reduction outcoradt was also foundhat thesuccess rate increased in those patients
with ashorterdurationof symptoms and the length of the agmatedegment® < 0.05)

ConclusiUltrasoundguided lydrostatic reduction of intussusception is a simple and
effective method for the treatment of Intussuscepéindcan be performed with high success
rateThis study reslted in a success raté 93.1%7The shortduration of sympms andengthof

the invayinated segment may have positeféects on the success of the procedure

Keywords: IntussusceptiorPediatricsHydrostaticeduction.
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1.INTRODUCTION

1.1 Background
Intussusception is the most common cause of acute intestinal obstruction in infants and young

children. It occurs when a segmenttbé bowel invaginates into the distal bowel, resulting in
venous congestion and bowel wall edema. The classical clinical triad, consisting of abdominal
colic, red jelly stoolsand a palpable mass, is only preserapproximately50% of cases, 20%

of patients areygnptomfree at clinical presentati¢h).

Intussusception was first described by Paul Barbette of Amsterdam in 1692. In 1876,
HaraldHirschsprung ade the first attempt at hydrostatic reduction of intussusception using
water. The sonographic features of intussusception were described {2,197 Kim and his

colleagues desdred the first successful sonograppigded hydrostatic reduction in 1982

But there emains considerable variabililyegarding both ts diagnosis and treatment; Ron
operativetreatment includes reduction wibarium, air, or saline enemander fluoroscopic or
ultrasound (US) guidan¢s).

USGHR has gained widespread acceptance as a tooitémsusception (ISN) reduction, with
extensive literature documenting high success rates comparable to or better than fluoroscopic air
reductior{6).Despite advances in nenvasive radiological techniques for the treatment of
intussusception, management of the entity remains exclusively surgicahang developing
countries, including Ethiopia. Ultrasowgdiided hydrostatic reduction (USGHR) was recently
introduced to the main referral hospital in Ethiopia and subsequently has been adopted as the

initial management option for intussuscepion

Despite this widespread acceptandéasoundguided hydrostatic reduction is not used in many
parts of the world, particularly in developing countries. This has been attributed to various

reasons highlighting lack of resources as well as lack of exf8itise

Sonography can demonstrate intussusception, is widely available, easily performed, tdoes no

produce radiatiorand can be useto screen suspected cd9¢s



Ultrasound is a reliable imaging modality for the diagnosis of intussusception, which enables the
diagnosis or exclusion of intussusceptioraaensitivity of 9&100%, specificity of 88%and a

negatie predictive valuef 100 %9).

Intussusception has characteristic sonographic appearance. This is described as an abdominal
mass with a target sign, doughnut sign concentric ring sign othe transverse section and a
pseudo kidney or sandwich sign thre longitudinal section. Abdominal ultrasound magsist in

the definition of a pathologic lead point and monitor the success of enema reduction without the
need for radiation exposure. A lack ofColor Doppler flow in the bowel wall has been reported to
assist in the prediction d¢iieirreducibility of the intussusception by ene(@a).

Once the diagnosis of intussusception is establishedsugical reduction (NSR) is usedon-
operaive management is indicated in hemodynamically and clinically stable children, with high
clinical suspicion of intussusception or radiological evidence of intussusception, but without any
evidence of bowel perforationA surgical approach is chosen in jatis with signs of
perforation, shockor peritonitis. Depending on the choice of guiding imaging technique,
different contrast media are used for NSR. Barium suspension or air with fluoroscopic guidance,
or saline only or mixed with wateoluble contrastinder sonographic guidance, has to be used.
Regardless of the used contrast medium, NSR is an effective technique, being successfully

employa in more than 90% of cagé4).

Besides previoug described suggestions to explain this variation in rates, some authors also
noted the presence of factors that predisposed to lower reduction rates. Those risk factors
include; the younger age, the presence of rectal bleedinbeatlinical exam, the presence of
radiographic sign®f bowel obstruction, a longer duration of symptoms (usually more than 24
hours), early recurrencand an ileoilealor iledleocolic type ofintussusceptions. These factors
could be considered when decisimaking towards the optimal treatment for a specific
patien{12).

Failure to make a prompt diagnosis and initiate appropriate treatment may lead to bowel
ischemia, perforation, peritonitis, shoadnd even death. The clinician, therefore, may have to
rely on imaging procedures to diagnose or exclude the presence of intussngoephptly and

accuratelyl13).



Hence, the need for early medical advice, diagnasid intervention should reduce the mortality

due tointussusception in childré¢b4).

1.2 Statement of the problem

It is mentioned that intussusception is the nomshmon cause of acute intestinal obstruciio

infants and young childrerif intussusception progresses and is not treated, it can eventually
become fatal. Mortality caused by intussusception has become rare in developed countries
through timely diagnosis and treatment with enema or surgery. In developing countries, patients
might present with more serious illises, and mortality rates are higher because of limited
access to health cdlé).Mortality rates from intussusception in developed countries are less
than 0.5%, while studies from developing countries report mortality ratgs tof18%.Ths high

rate of mortality underscores the need to treat intussusception in a timely and efficient

manne(7).

In a retrospective study on treatment outcemethe University of Port Harcourt Teaching
Hospital, Nigeria conducted from October 1985 to September 1992 onsimfadtchilden
whose diagnas was made clinically and confirmed at operation, Mortality was 11.6%. The high
mortality rate appears to be related to the long interval bettieamset of symptoms arttie
commencement of definitive treatmgig).

When it comes to our country, Ethiopma fewstudieswere done onadolescets and adults as

well as children in Black Lion Hospital, the magnitude of mortality due to intussusceptions,
showedan increased mortality treil a tenyear review (14, 17)A study done in TASH on
pediatricpatientsover a threeyear review showed mortality of 9.5%obtaineds theSurgery

was the only means of treatment in thisspital due to apart from lack of facilities, the majority

of the children presented late, >24 hours from the onset of sym{di®pat the study did not
include the treatment outconoé patients managed Hyydrostatic reduction.This study will try

to fill this gap.

There is no study done in Bahir Dar regarding treatment outcome and its associated factors
among pediatric patients diagnosed with intussuscefgrthis study will help develop local
guidelines based on the experience in our setup anal@seline for future stueks



1.3 Significance of the study.

The purpose of this studyasto assedbe treatment outcomef hydrostatic reduction anitls
associated factors amopgdiatric patientsvith the diagnosis ofntussusception TGSHAs there
is little study regarding the factors which affect treatment outconteyarfostatic reduction of
intussusceptions among pediatric patient&tiiopia, thisstudy will be used as initial inpuh
the field The mportance knowing the treatment outcomie hydrostaticreduction andits
associated factors willmprove physiciarse confidenceintreating intussusception and will
reduecthe workload of hospitals and postoperative complicatioasd it will also decreasthe

delay in intervention and complications.

This study helps to know factors associated with treatment outcofriegdrostaticreduction
andwill help the Radiologists and the treating physicians to tbinklternativetreatmens. This
study can also propt those who are interested to cortducther research on this ar¢hereby

identifying where the gap is amgiving recommendations on how to improve it.



2. Literature review

2.1 Treatment Outcome

Intussusception is a common cause of bowel obstruction in young children in a pediatric
emergencydepartment.Delay or evenmisdiagnosis indiagnosis can lead to significant
morbidity and mortality Hence, the diagnosis of intussusception should be sespéttall

children, under the age of 3 yearsthwacute colicky abdominglain (1, 19)

The incidence of intussusception in infaatsd children is reported to be between 0.3 and 2.5
cases per 1,000 live births in North America, Europed Australasia. Although mortality
resulting from intussusception is uncommon in developed countries, case fatality rates up to 50%

have been reported some developingountries(20).

A retrospective study done, in Germany2@09, revealed idiopathic intussusception in 95% of

the cases. The remaining patients presented with Meckel's diverticulum and schwannoma of the
small bowel. Thg used ultrasound as the primary modality for diagnosis in all the patients, with

a diagnostic accuracy of 100%% the study. Conservative treatment using an air enema was
successful in 79.5% of cases. A higher rate of surgical intervention was foundeimpatho

had symptoms for more than 24 h and in referred pafi&bjts

Although lead points can be detected with a contrast enema study, they can easily be missed or
even reduced with this techniquehe US allows better detection and characterization of lead
points than does a contrast enema study One would be in error to wait for the classical triad

presentation before beginning the ayprate diagnostic testi@?).

A record review study of infancy and childhood intussusception at King Fahad National Guard
Hospital in the Kingdom of Saudi Arabia from January 1984 through December 2000 showed
that 4 recurrences in 3 children had successful enadaction. Since most intussusceptions
were already in the cecum at surgery after failed enema reduction, a repeat or delayed enema
reduction was considered in stable cases. Recurrent intussusception occurred-pa8ratau

cases and adhesive intestinbktruction in 3 Laparotomy casé@he 4 recurrences in 3 children

had successful enema reduction. There was no mortality but 3 operative cases required late

surgery for adhesive intestinal obstruction including one requiring bowel reg@8jion



A prospective study done on Presentation and management outcome of childhood
intussusception iagos, Nigeria showed Surgical exploration was the mainstay of treatment
in169 (97.1%) patients. lleocolic intussusceptwas seen in 133 (78.7%) of all cases that had
laparotomy, theolocolic variety was recorded in 28 (16.6%@ses, whereake ileoileal type

was seen in eight (4.7%).119 (70.4%) patientgshe manual reduction was attemptedtae
surgery. Fortyseven (27.8%) of these attempts were successful. A total of 119 (70.4%)
(Comprisingthe75 unsuccessful reductions and another 44 deemed outright unfit for manual
reduction at laparotomyunderwentbowel resection and ertd-end anastomosis. Ninegyx
(56.8%) d these patients had righemicolectomy whereasin 23 (13.6%) others, limited ileal

resection was performekhe tydrostatic reduction was not attempted in this s€#s

In a welldesigned comparative study of management outcome of intussusception between a
rural African setup and an American metropolis hospital, Mei@l, attributed the 18%
mortality rate in the Africans to delayed presentation and consequent gangbeneelsand

opined that nofoperative reduction would have achieved little in this group of moribund late

presenter4).

A retrospective study on treatmeputcomen the University of Port Harcourt Teaching
Hospital, Nigeria conducted from October 1985 to September 1992 onsimfiadtchilden

whose diagnosis was ma clinically and confirmed at operation, All 69 patients had laparotomy

as reduction using barium enema was not attempted. Of the 35 patients who required resection,
27 (77.1%) had gangrenous bowel and 2 (2.8%) had perforation. Mortality was 11.6%gf he hi
mortality rate appears to be related to the long interval bettiheamset of symptoms arttie

commencement of definitive tremaen(16).

Even though there is inadequate available study or data on infancy and childhood
intussusceptions in Ethiopia, a thrgear retrospectiveeview of adolescent and adult patients'
records with an intraoperative diagnosis of intussusception in three teaching Hospitals in Addis
Ababa, Ethiopia, i.e. TikurAnbassa (TAH), Princess Zewditu Memorial (ZMH) and St. Paul's
Hospitals (SPH), shows the gratude of mortality due to intussusception.

In this study, the median duration of illness was 144 hours with a rangé2ff Bours. The lleo

colic type was identified in 14 (56%) of the cases. Fifteen (60%) cases were primary



(Idiopathic). Benign condibins represented the majority (67%) of the identified lead pdihts.
intraoperative reduction was successful in only 6 (24%) of the cases, all of which were
idiopathic. Four of their patients died giving an overall mortality rate of 16%. All of the deaths
were from the idiopathic variety. Irreversible septic shock with raugan &ilure was the cause

of deattf14).

A study done in TAH on pediatsoverathreeyear review showedhat anormal bowel wall
was found in 27 (64.3%) and successful surgical reduction of the intussusceptions was possible.
14 (33.3%) children had deviiaéd bowel, and one Perforated required bowel resdd&an

In a study done onmplementinghe ultrasoundguided hydrostatic reduction of intussusception

in a lowresource country in SeBaharan Africa: our initial experienae TAH, Ethiopig 2017,
thereductionwas successful in 41 of the 47 (87.2%) patients. Twambyof 25 patients (88%)

with symptoms for less than24 h haa successful reduction. The highest percentage,
88.9%success rate, was noted in the patients who presented &f8rh2df symptom durain.

Similar percentages were noted for the remaining patients, even in those with symptom duration
greater than 72 h (83.3% success rate).Intussusception recurrence was seen in 11 (23.4%) of the
patients who underwent USGHR. All the recurrences occurrédaini24 h and were treated
successfully with repeat USGHR.Six of the 47 (12.8%) patients failed USGHR and

underwentsurgery immediately after the failed redu€@pn

2.2 associated factors
A retrospective, caseased study of all patients with intussusception presenting to the Royal

Childrenes Hospital, Brisbanéustraliabetween 1 April 1994 and 31 March 20Ghowedthe
median age of presentation was 9 months, with a ratio of male toef@ral Three or more of

the four ,classice features of intussusception (vomiting, abdominal pain, bloody/red currant jelly
stool, or abdominal mass) were reported in only 46% of presentafibesnedian time to
confirmation of diagnosis was 19 h from ons# symptoms. Ultrasound was the most
commonly employed method used to confirm the diagnosis. Air embatha success rate of
80%, with a reduced success rate beyond the first att2&)pt

Although intussusceptieassociated infant deaths in the United States have declined

substantidy over the past 2 decades, some deaths seem to be related to reduced access to or



delays in seeking health care and are potentially preventable intussusceptions. Intussusception
associated hospitalizations were uncommon in the first 2 months of lifeegpdakn 5 to 7
months of life, and showed no consistent seasonality. Intussuscapsiooiated infant mortality

rates declined from 6.4 per 1,000,000 live births during €8981 to 2.3 per 1,000,000 live

births during 19961997 (relative risk = 2.8, 95%1 =1.8 4.3) Infants whose mothers were <20
years old, nonwhite, unmarried, and had an education level below grade 12 years were at an
increased risk for intussusceptiassociated death. Studies thie time of presentation aftehe

onset of symptoms indated late presentati¢@6).

A record review study of Powuf-care ultrasound may be useful for detecting pediatric
intussusception at an early stage in University of Ulsan College of Medicine, Seoul, Republic of
Korea dondan 2020 showed presenting symptoms were intermittent abdominal pain/irritability

or bloady stool, or'e 2 symptoms among nonspecific abdominal painl/ir

mass/distension, vomiting, or lethargy with a mean symptom duration of L137)

A recod review study of infancy and childhood intussusception at King Fahad National Guard
Hospital in the Kingdom of Saudi Arabia from January 1984 through December 2000 showed
the clinical features included rectal bleeding (81%), vomiting (78%), abdominelpaoh (65%)

and abdominal mass (62%). All cases were ileocolic intussusception with no leading point.

Seventy percent of the cases presented within 24 hotite @fiset of sympton{&3).

the prospectivestudy was carried out on 1t8nsecutiveatients under two years of age, at the
Pediatric Center of Hue Central Hospital (Hue City, Vietnsinowed Clinical presentation
included abdominal pain (100%), vomiting (82.2%), bloody stool (11.9%), and a paipabte
(43.2%). Patients hospitalized with the symptoms and signs for less than 24 hours accounted for
80.5% of the cases. The overall success rate of pneumatic reduction was 98.3%. Late
hospitaladmission { 24 hours from illnesenset), bloody stool, angresenting with the classic

triad of symptoms of intussusception were found as the factors that correlated to the surgical
management outcome. All patients recovered well without any complications. The median
postoperative hospital stay of two days for gmeumatic reduction group and six days for the

operation grou®8).



In a study on Intussusception in children studied at Muhimbili National Hospital, Dares Salaam,
the majority of the children presented late, >48 hours from the onset of sympaochthe
diagnosis was mainly based on clinical symptoamsl signs of intestinal obstruction and
confirmed withthe presence of multiple fluid levels on a plain erect abdominabyX All
children were then managed by surgery, 11(39.3%) underwent bowel resection. Histopathology
reports of those available did nehow the cause of intussusception. Seven patients died

postoperativelywith ahospital mortality of 25 429).

Rectal bleeding was reported in a higher proportion of patients in studies fronopilege
countries (median, 79%; range, 1-19%0%) compared with developed countries (median, 53%;
range 14%72%) (P< 0.001) Rectal bleeding occurs commonly in young infants with

intussusception occurring in 96% of infants less than 4 months (fGge

Regardinghe mortality rate of intussusception in Ethiopia, in 1993 aytear review showedn
increased mortality trend. Sixgix cases ofintussusception weradmitted to ESCH, Addis
Ababa overl0 years Males dominated in the series. Age distribution showede®.at% of the

cases were < or = 1 year old, and 85% were < or = 2 years old.. The mortality was high probably
because the majority of cases presented late for medical attention. The need for early medical

advice, diagnosjsand interventiorshould reducenortality (17).

A study done in TAH on pediaté®ver a threeyear review showed,at operation, 18 (47.4%)
children hadileocolic, ileiocolocolic 16(42.1%), and 2 (5.3%) ileoileal and lleoileocolic
intussusceptions each. Four (9.5%) children had Meckel's diverticahaone (2.4%) appendix

was found which acted aslead point, In 18(42.9%) cases, there was no ident#ighthology

in the intestines, while 20 (47.6%) children had mesenteric lymphadenopathy and inflamed
Peyegs patcheand the majority of the children presented late, >24 hours from the onset of
symptomg18).

A study done in Enugu State University Teaching Hospital, Enugu, Nigeria,2@2il
Intussuseption in children: effect of symptom duration on the outcome of hydrostatic
reductionstated thatChildren with intussusception who present early (within 48 h of onset of
symptoms) hada more successful hydrostatic reduction when compared with patidms w
present after 48(B0).



A study doneat Van Yuzuncuyil University, Faculty of Medicine, Pediatric Surgery Department,
Van, Turkey,2018 showed that reduction was successful in 83.9% of the patients with a history
of rectal bleeding and 94.7% of the patients with no history of rectal bleeding (F)>Theé

mean duration of symptoms was 2.74 days in the patients with successful reduction and 4.33
days in the patients with failed reduction. The mean diameter and length of the invaginated
segments measured on USG were 3.5 cm and 5.12 cm in the paitbngésiccessful reduction

and 4.27 cm and 9.23 cm in the patients with failed reduction, respectively. No significant
difference was observed between the patients with successful and failed reduction in terms of
rectal bleeding, vomiting, gender, age, datly weight (P > 0.05). It was also found tlia
success rate increased as the number of reduction attempts increased and the success rate
decreased as the duration of symptoms and the diameter and the length of the invaginated
segment increased (P < B)(B1).
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3. Conceptual framework

Duration of

symptoms presence of le
<24hrs points
>24hrs
type of
bowel status intussusception
-sign of peritonitis -ileocolic
-intact -colocolic

-ileoileocolic

Treatment outcome

of hydrostatic diameter of bowe
reduction pediatrics '”;’ﬂg?tlved
age with intussusception i \
° successful P sengent(<3'50m‘
. -long
reduction segment(>3.5¢cm)

failed reduction

Figure 1: - conceptual framework of hydrostatic reduction and its associated factors among
pediatric patients undergoing UGHR at TGSH, in Bahir Dar, Ethiopia, 2022.
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4. Objectives ofthe study

4.1 General objectives
To assess treatment outcorok hydrostatic reductiorand its associatethctors

among pediatric patient&ith the diagnosis of intussusceptioim TibebeGhion
Referral HospitglBahir Dar,Ethiopia.

4.2 Specific objectives
To determinethe proportion oftreatment outcomef hydrostaticreductionamong

pediatric patients witkhediagnosis of intussusception.
To identify factors associated with treatment outcomé hydrostatic reduction

amongpediatric patientsvith thediagnosis ahtussusceptions

12



5. Methods and materials

5.1 Study area and period
The study vasconducted afibebeGhon Specialized HospitdlGSH), whichis found in Bahir

Dar which is the capital city of Amhara regarstateand 578km northwestf Addis Ababa. The

city has 3 suizities and 16 Kebeles. The total population of the cidb@5991 populations
(2016) The city has two referrals, one district hospital, 4 private hospitals, six higher,cimits

five health centexr owned bythe government and private sectors. TGSH teaching university
hospital established in 2018 and has more than 350 beds for inpatient managementeand serv
more than 8 million people from partd Amhara and Benshangul Gumdar patient and
outpatient treatment. It is training center for undergraduatand a wide spectrum of pest
graduatestudies The radiology department h&sradiologists, 26 residentsind 6 radioloyg

technicians. The studyagconducted frmm FebAugust2022 G.C

5.2 Studydesign
The stidy wasninstitution-basegrospectivecrosssectional study design

5.3Source population
Allpediatric patient&ith intussusceptian TibebéshionSpecializedHospital, TGSH

5.4Study population
Pediatricpatients witha confirmed casef intussusceptiongnderwentydrostaticeduction
duringhestudy period

5.5 Inclusion and exclusion criteria

5.5.1 Inclusion criteria

Pediatric patients who hacdonfirmed case of intussusceptionsultiple concentric rings of
layers of bowel walls, classically describedths target or crescenh-doughnut signs in the
axial plane, and the sandwich, or pseldiney signsn the longitudinal planevho undergoes
hydrostatiaeduction.

5.5.2 Exclusion criteria
Those patients with clinical signs of perforation and peritonitiscomplex intraperitoneal
fluid,lack of color flow of bowel within the intussusception on coloppler US, and duration of

symptons >4 days.
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Patient diagnosis miscodedhistory lost and insufficient clinical data recorded to allow

assessmentytthe clinical case definition

5.6Sample size determination
The sample size wasilculated using the formula rfpry/cf, usinga p-valueof 0.895(18)

n=Zpg/d where
z is Cl of 95% which is 1.96

P istheproportion of patiets having positive ultrasound resulf intussusception
d isthemargin of error which is 5%

n=1.96x0.895x0.108.05=1444=145
Hence in thja amindym total of 145 subpectscwogtld be
Sample size calculation for the second objective

From the previous,thehdimvgaiginated segment of intussuscep
associatedhwiticome of hydrostatic redweltuenoivi(ta ed &)

using Cl of 95% marginhesample sive Wasalkbilated using the formula
n=Zpq/d?, using pvalug0.008)31).And the sample size bewe 122.

The sample size calculation usitige proportion of patients having positive ultrasound resofit

intussusceptiomwas larger than the factor.So,the final sample size was 145.

5.7Sampling procedures
A systematic random sampling technique was used to select the study participants.All the

patients withthe diagnosis of intussusception the study period were given a serial
number By using a constant interval ke which was calcethtoy dividing the total
population size by the desired sample size it became k=2.So the sample was taken in
every other patient to obtain a total sample size of 145.The first sample size was selected
using the lottery method.

14



5.8 Study variables

5.8.1 Independent variables
age
Duration of symptoms
Rectal bleeding
Lead point
Type of intussusception
Length of intussusception

5.8.2 Dependent variables
Treatment outcomef hydrostatic reduction

5.90perational definitions
Reduction:the progression ahtussusception both on longitudinal and transverse sections until

it is completely reduced or perforation is suspected

Successful Reductioh whenthe progression of intussusception is completetiucedor
disappeareduring (35x) attempts.

5.10Data collection tools and procedures

A structured questionnaire wadeveloped based on study objectives and available literature.
Data thatwere extracted from the medical records included patieade, gender, duration of
symptoms presentingsymptoms,and results of treatmenfThe ultrasound finding which was
done by the hospitallocated radiologic resident or radiolsgiwas collected. Finally the

treatment outcomef hydrostatic reduction wascorded

5.1 Data quality control
Thedata entry and cleaningaremade by the principal invegator. Frequency output wased

to check missing values and ateng wasdone usinghe original codenumber. Data collection

was performed using Radiology Residents to improve the quality of datiectionThe
completeness and consistgnof the collected data eve checked on daily bases during data
collection by the principal investigator. Whenever there appears incompleteness and ambiguity
in recording, the fled information formats werecrosschecked with source data soon. Individual

recads with incomplete data weexcluded.
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5.12 Data processing and analysis
The data wasleaned, stored, checked its completenasd entered using Epiataversion 4.6

software. It wascleaned ad editedaccordingly and wagxported tothe SPSS version 26
statisticalpackage for analysis and welsecked for missing values before analyBisscriptive
statistics vere used to generate and summarize frequeriidls simple and multiple binary
logistic regresen was employed to identify candidate variables for multiple binary logistic
regression and factors associated with the treatment outcome of hydrostatic reduction. In simple
binary logistic regression variables with avgue, of less than 0.25 were sédetfor multiple
logistic regression analysis, and in multiple logistic regression analysis variables whthlae?

of less than 0.05 were considered statistically signifibéurti-collinearity waschecked among
independent variables throughe variane inflation factor (VIF)and theobservations in the
dataset are independent of each ottfetlest and-test wereused to measure the strength of
association between the factors considered and the dependent variBblalug less than"8s

wasconsidered for statistical significance.

5.83Ethical considerations
Before conducting the study, permission and approval letter from TGSH hospital management

and the research review committee of Bahir Dar University College of ioneel and health
sciencewas received. Informed consentas obtainedfrom the family or adoptebefore the
imaging. The prticipants of the study evetold they ould discontinue whenever they wani
During the data collection procedure, patientvacy and confidentiality ere kept to the

maximum

5.14 Dissemination of research finding
Based on the findings, after conclusion and recommendation, one soft copy and two esrd cop

of the research paper will be submitted to Bahir Dar University College ditime and health
science and Radiolodyepartment and sharedth the scientific community on CMEs or annual

society meetings.
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6 .Result

6.1 Sociodemographic characteristics
During the study periqda total of 145pediatric patientsvith the diagnosis of intussusception

who met the inclusion criteria were analyzed ahatlied witha response rate of 1008ales
accountedfor 966.2%99 andemales accountetbr 4933.8) of the subjects. The studwubjects
were in the age group of-168 monthswith amean age o24.27 month§able 1 shows the
distribution of the age of occurrence of intussusception among patients undergone hydrostatic
reductionThere were no statistical differences between the groups in ternge ainal gender
distribuion (P>0.09.

Age distributionwas doneaccording to NICHD, Eunice Kennedy Shriver National Institute of
Child Health and Human Developm¢BR).

6.2. Patient clinical presentation
The clinical features of th@atients with the most common symptoms being colickydominal

pain which accounted for 79(54.5%Yyomiting, diarrhea ancabdominal distensiomhe least
clinical presentation was abdominal distension which accounted for 3(Z1i8t¢ were no
statistical differences betwedmosepatientswhosehydrostaticreductionfailed and thosehose

hydrostatic reductiomassuccessful in terms of clinicaresentationg>0.05).

6.3 Duration of illness
As the duration ofillness is mentioned in tablerost of the patients presented within 24hrs of

clinical presentation accounting for 123(84.8%he duration of symptoms was less than 24hrs in
those patients hydrostatic reduction wasere successful than those hydtatic reductiosthat
failed (p=0.02).This Pvalue is statistically significant.

6.4engtdindead pooitintussusception
The length of intussusception othe majority of the patients was shosegment (8.5cm)

accounting for 118(81.4%) and periuiiidal in a position which accounted for 101(6%)L
Those paentswith successfuhydrostatic reductionhad short segment in terms ¢éngth of
intussusception than thogmtientsvith failed hydrostatic reductio=0.03).This pvalue is

statistically significant.

In the majority of patientsleading poinswerenot identifiedwhich accounted for 126(86.9%)
Those patients leading pointsot identified had more successful hydrostatic reduction than those
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patients leading points of intussusception identiff@eD.365.But .thisp-value isnot statistically

significant.

6.5 Types of intussusceptions
One hundredhirty two of the intussusgéion 135 (93.%) were ileocolic, 3(2.%) were

colocolic,and 7(4.86) were ileoileocolimtussusception.

6.6 outcome of hydrostatic reduction
One hundredhirty-five (93.1%) cases were successfully reduced under ultrasound guidance

while 10 6.9%) casebad failedreductionof intussusceptun©Of the failed casedive caseshad
mesenteric lymphadenopathies thge lead point andanotherfive cases had long segment
(>3.5cm) lengthof intussusceptiauccessful reduction was definedtiasdisappearance of the
intussusceptum and reflux of saline into the ileum. A maximum of three attempts wengitmade
each reduction lasting approximately-38 minutesThe majority of reduction was done witie
first attempt. All patients who had undergoneccessful USGHR were kept under observation
for at least 24 ts to evaluate for recurrence and procedural complications. Ultrasound was
performed on these patients and nomh@fpatients hada reaurrence. All patients whose
intussusception did not respondo USGHR were treated subsequently by surgéhg
spontaneous reduction was found in 1 patidm,manual reduction was performed ipdtients
and bowel resectionand anastomosisre/performedin Spatients because of irreducibility or

gangrenoushangedNo complication occurred during and after reduction in the two groups
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Tablel Distribution of Socicdemographic characteristics and factors associated with hydrostatic
reduction in pediatric patients in TGSH, Babiar, Ethiopia, 2022 GC (n=145).

Variable category Frequency Percent
Sex Male 96 66.2
Female 49 33.8
Age
Infancy 47 324
Toddler 32 291
Childhood 66 45.5
Clinical presentation
Abdominal pain 79 54.5
Abdominal distension 3 2.1
Vomiting 28 19.3
Diarrhea 35 241
Duration of illness
Less than 24hrs 123 84.8
More than 24hrs 22 15.2

Mean length of
intussusception

>3.5cm 27 18.6
<3.5cm 118 81.4
Location

Periumblical 101 69.7
Right upper and lower 44 30.3
guadrant

Lead point

Identified 19 13.1
Not identified 126 86.9
Type of intussusception

lleocolic 135 93.1
lleoileocolic 7 4.8
Colocaolic 3 2.1
Hydrostatic reduction outcom

Successful 135 93.1
Failed 10 6.9
Total 145 100
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7. Associbaetbrs

In binary logistic regression: leadimmpint, meanength ofintussusception, duratioof illness

and location of intussusception were statistically significant ataye of0.05

Significant variables in the bivariate logistic regression were entered intovaniatte logistic
regression. Inmultivariate logistic regressionthe kength of intussusception and duration of
illness were significantly assocgat with hydrostaticeduction outcomatthe p-value of 0.05.

Those pediatric @tients with intussusception in whom the length intussusception was
shortsegment 3:5cm) were7.434times mordikely to havea succesful outcomeof hydrostatic
reduction than those pants withlong segment (3.5cm) of intussusception. (AOR=434 95%
Cl: 1.20%46.02, pvalue 0.03).

Those pediatric patients with intussusceptiwwho presentedvithin 24hrs of onset of their
symptoms werer.452 times more likelyo have succeasful outcomesof hydrostaticreduction
than thosgatientswho presentedfter24hrs of their onset of symptom@®OR=7.452 95% CI:
1.3540.99 p-value 0.@1).

Those pediatric patients with intussusceptowhich lead pointvas notidentified (vhich in our
cases were all mesenteric lymph node®re 2.171 times more likelyto have sucasful
outcome of hydrostatic reduction than thogmtiens in which lead point waddentified
(AOR=7.452 95% CI:0.40511.63, pvalue 0.365).
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Table 2Bi-variate and Mult -ivariate logistic regression showing the association of
independent variables orhydrostatic reduction in pediatric patients seen at TGSH Bahir
Dar, 2022GC.

Variables Hydrostaticredu
ction COR(95%CI) AOR(95%CI) p-value
succes Failed
sful
Patient age
<12month 56 5 1
>12month 79 5 1.411(0.395.104) 1.117@.544.907) 0.600
Leading point
Yes 14 5 1 1
No 121 5 8.64@.22-33.59 2.17(0.40511.63) 0.365
Length of intussusception
>3.5cm 22 5 1 1
<3.5cm 113 5 5.14(1.37-19.23  7.43(1.20146.09 0.031
Duration of illness
>24hr 17 5 1 1
<24hr 118 5 6.94(1.82-26.5 7.453(1.3%40.99) 0.021
Location of intussusception
Right upperand 39 5 1 1
lower quadrant
Periumblical 96 5 2.462(0.6758.98) 2.845(0.626 0.176

12.983)
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8. Discussion

The management of intussusception in childrendi@ngedn recent times wittihe transition

from surgery to nonroperative reductionand from hydrostatic topneumatic reduction.
Hydrostatic reduction using normal saline is still favored as the means ofoperative
treatmenin manyparts of thevorld (11, 33) US-guided hydrostatic reduction is an edsyuse,
radiationfree, costeffective method with high success rates. Its success rate ranges from 67% to
100% wha compared to fluora®py-pneumonicreductiqi34).

While hydrostatic reduction of fassusception is well established in developed countries, its
practice in developing countries is shaky due to late presentatanpfafacilities and welt

trainedexpertis€35).

Intussusception is one of the most common causes of acute abdomen in infants and children less
than 2 years of ag@6). Bowel infarction and perforation may develop if the entity is not
diagnosed and treated promptly. Unfortuhgtehildren do not always present with the classic
signs and symptoms of abdominal pain, vomiting, red currant jelly stool, and a palpable mass.
The US has proven to be a highly valuable tool in intussusception diagnosis, with improved

diagnostic accurachan plain radiograg(37).

The peak age fopresentation(8months), male female ratio~2:1and he male dominance
recorded in the current studyeconsistently observed in many other reportgZp88)It is also
comparable study witthe study done at Royal Childrenes Hospital, Brisbane, Australia between
1 April 1994 and 31 MarcR004,which showed the median age of presentation was 9 months,

with a ratio of male to female of 2:1.
In this study the finding of abdominal pain as the most common presenting symptom of
intussusception is in line with the reports of otberdies(7, 39, 40)in the present studyhe

ileocolic typeof intussusception was the most common. This is consistent with the observation
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of mod series In a prospective study done dhe presentation and management outcome of
childhood intsusception in Lagos, Nigerigdcolic intussusception was seen in {83.7%) of

all casesOther types of intussusceptisach as ileoilealandcolocoliccan also occur in children
but they are faless common thatiheileocolic type(39, 41)

In the current study, the majority of the patients leading point was not identified and the
identified leading points were mesenteric lymphadenopathies,umbkedy done in TAH on
pediatric over a threeyear review that showedhat four (9.5%) children had Meckel's

diverticulum, one (2.4%) appendix was found which acted as lead J®)int

In terms of symptom duration and USGHR aarhe, the highest percentage of success rate was
noted in the patients who presented within 24hrs(84.8%) of onset of symptom,and this study is
comparable to other authors have described a lower success rate in prolonged duration of
symptomg42).

This study result is also consistent wite study done inPeshawar, Pakistan, 202a&n the
outcome of ultrasounduided reduction of intussusception using normal salwaich
showeduccess rate for patients presemiwithin the first day was 96.2% (n5226) as compared to

85.7% (n=24/28) in patients presentft+2 days and 65.3% (17/26) in patients presented after two
dayg43). Butsome reportecommended reductidoe the firstline treatment in all children with

intussusception regardlesstbélength of symptom#4).

According to our study,raong associated factors, length of intussusceptidheghortsegnent
and duration of illness of 2dhrs were significantly associated thi hydrostatic reduction
successThe majority of our cases with successful hydrostatic reductioralsadrt segment of
intussusception as compared fanled. No significant difference was observed between the
patients with successful and failed reduction in terms of gendeagad hisis a comparéive

study as compared to preus report31).

The overall success rate of USGHR in our studs 93.%%,which falls within the range of
previously reported studies in both developed and developing cour@odsctive review in
2004, Daneman and Navarro found that thecess rate of hydrostatic reduction was 1Z5%
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95.5%11). Additional articles from other developing countries including India, Turkey, and

Egypt reported success rates ranging from 67 t8¥5, 46)

The oveall success rate in our study wdsgher compared with local and regional
reportsAccording to Kevin Emekahukwubuike Hydrostaticeduction of intussusception in
children in a single ceatdone in Nigeria,202hesuccess rate was 65¥%ack of expertise was
found to be theprimary reason for the low rate of utilization of USGHR in Nigerian
hospital$47). Another group in Ghana reported a positive experience instituting USGHRa with
75% success rate of reduct{BB).Also as compared #ostudy done on ultrasourglided
hydrostatic reduction of intussusception in TAH, in our country Ethiopia, 2B1%yhich
reduction was successful 41 of the 47 (87.2%) patieritsis current study hashigher success
ratg7).

9 .Strengths and Limitations of the study

9.1 Limitation of the study
The limitation of the present study is the relatively small sarsipte A larger number of cases

would have availed bettesnalysis. Te sample size is not representativetlod general
population as it was derived fromsingle institution, hence, the actual result floe general

population cannot be extrapolated

9.2 strength of the study
The strength of the study was being prospediudy.

10 Conclusimech Recommendation

10.1.conclusion
Hydrostatic reduction of intussusception is a simple and effective method for the treatment of

Intussusceptiosan be performed with high success rate and also be a good modality of choice
for the treatment of intussuscepti@nshort duration of symgpoms anda short length of the
invaginated segment may haaepositiveoutcomeon the success of the procedure. Therefore,

early presentation and proper patient selecaomnecessary for optimalubcomes. And, we
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believe USGHR should be fully implemented in our hospital and recommend that this study

serves as an example to other institutions

10.2 Recommendation

To hospital staff and both radiology and surgery departments

We recommend thsurgical department strongly consider tostatic reduction as
the first line of treatment for itussusceptiorbeforetheunnecessary trial of open
reduction We recommenda multidisciplinary approach betwedRadiologists,

Pediatricsurgeos, and cliniciandor thetreatment of intussusception.

To regional and federal administrative

We recommend the regional health bureau and ministry of health facilitate
diagnostic ultrasound faciigs and equipmentto the level of primary hospital to

avoid unnecessary operatgor intussusception.

To the researchers

We recommend further research watkarge populationand along study periogto
conduct multicenter prospective studies with large sasipés andfurther study on

risk factors of hydrostatic reduction outcome
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