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Abstract

Objective:Toknow thesurgicaloutcomeofendoscopicthirdventriculostomy(ETV)in
hydrocephalus.Setting:NeurosurgerydepartmentofBenhauniversityhospitals.From January
2016toFebruary2020.Materialsandmethods:Atotalof58patientswithhydrocephalus,
irrespectiveofgenderdiscriminationwereincludedinthisstudy.HydrocephaluswithCSF
loculationsortumourwasexcluded.HydrocephaluswasdiagnosedbyCTscanbrainandMRI.
Theinformationregarding patientdetails,causesofhydrocephalusand complicationsof
procedureweredocumentedinpatient’sPerforma.ThedatawasanalyzedbySPSSversion26.
Frequencyandpercentagewascalculatedforcategoricalvariables.Mean±SDwascalculated
forage.Resultswerepresentedastables.Results:Atotalof58patientswithhydrocephalus
wereincludedinthestudy.Outof58patients,Therewere32males(55.2%)ofpatientsand26
females(44.8%).Themeanagewas22.86months.congenitalaqueductalstenosiswasthe
commonestcauseofhydrocephalus.Post-operativelyCSFleakagewaspresentin20patients
(34.5%).Post-operativeinfectionispresentin6patients(10.3%).Conclusions:Endoscopicthird
ventriculostomyissafe and effective procedure.Those patientswho meetthe criteria,
endoscopicthirdventriculostomyoffersthepossibilityoffreedomfromshuntdependency.
Keywords:Children,EndoscopicThirdVentriculostomy,Hydrocephalus.
1.Introduction

EndoscopicThirdVentriculostomy(ETV)
isagoodalternativeforshuntdependence;
anopeningiscreatedinthefloorofthe
thirdventricleusinganendoscopeplaced
withintheventricularsystemthroughaburr
hole.This allows the movement of
cerebrospinalfluid(CSF)outoftheblocked
ventricular system and into the
interpenducular cistern (a normal
CSFspace) thereby bypassing CSF
obstruction. ETV is used to treat
obstructive Hydrocephalus, such as
aqueductalstenosis.Theobjectiveofthis
procedureistonormalisepressureonthe
brainwithoutusingashunt.

(1,2,3) . Although open
ventriculostomieswereperformedasearly
as 1922,they became a less common
methodoftreatingHydrocephalusinthe
1960s,with the introduction of shunt
systems.Despiterecentadvancesinshunt
technology and surgical techniques,
however,shunts remain inadequate in
many cases. Specifically, extracranial
shuntsaresubjecttocomplicationssuchas
blockage,infection,and over-drainage,
often necessitating( 1,4,5) repeated
surgicalrevisions.TheultimategoalofETV
istorenderashuntunnecessary.Although
ETV is ideally a onetime procedure,
evidencesuggeststhatsomepatientswill
requiremorethanonesurgerytomaintain
adequate(3,6,7)opening and drainage.
Thepurposeofthisstudywastoknowthe
surgicaloutcomeofETV inpatientswith

non-communicatinghydrocephalus.
2.MaterialsAndMethods

Thisstudywasdoneatneurosurgery
departmentofBenhauniversityhospitals.
From January2016toFebruary2020.from
Atotalof58patientswithhydrocephalus,
irrespectiveofgenderdiscriminationwere
included in this study.Age ofpatients
ranged from 2monthsto10 yearswith
mean age of 22.86 months and
Hydrocephalus with CSF loculations or
tumourwasexcluded.Hydrocephaluswas
diagnosedbyCTscanBrainandMRI.Carl
Storzendoscopewithlensesof0and30
degrees with 6mm outer diameter
wesusedinETV.

ClinicalOutcomeofETVwasevaluated
by the time of discharge and on
subsequentfollow upvisits.BaselineCT
brain was done to all patients post
operatively.Thetreatmentwasrecordedas
asuccessorfailure.SuccessoftheETV
wasdefinedaspartialorcompletereliefof
symptoms.Anypatientwhosubsequently
needed VP shunting after the ETV
procedure was described as having
treatment failure. The information
regarding patient details, causes of
hydrocephalus and complications of
procedure wasdocumented in patient’s
data.The data was analyzed by SPSS
version26.Frequencyandpercentagewas
calculatedforcategoricalvariables.Mean+
-SDwascalculatedforvariousresultswere
presentedastables.
3.Results
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58patientswereoperatedduringour
studyperiod.Ageofpatientsrangedfrom
2monthsto10 yearswithmeanageof
22.86months.51.7%ofcaseswereabove1
yearofage(30cases).Insucceededcases
(34cases)themedianagewas19months,
(IQR):11.75-33.75.Infailedcases(24cases)
themedianagewas6.5months,(IQR):3.25
-15.25. which is statistically highly
significant. The relation between age
groupsthatare shown in table (1)and
successisalsostatisticallyhighlysignificant.
.

There were 32 males (55.2%) of
patients and 26 females (44.8%). 40
patients(69%)havecongenitalaqueductal
stenosis.18patients(31%)haveChiaritype
Imalformation.ETVsurgeryissuccessfulin
34patiens(58.6%)andfailedin24patients
(41.4%).

As shown in table (2),History of
Previousshuntwaspresentin12patients
(20.7%).Vomiting was present in 40
patients (69%). Previous History of
infectionwaspresentin4patients(6.9%).
Headcircumferencehadameanof47.5
cm rangingfrom 39to57cm,(±SD 4.62
cm).

Complications noted after

ventriculostomy were noted as follows:
Post-operativeCSFleakwaspresentin20
patients(34.5%).Post-operativeCSFleak
waspresentin6of34succeededcases
(17.6%)andin14of24failedcases(58.3%),
whichisstatisticallyhighlysignificant.

Fits occurred post-operative in 12
patients (20.7%). Post-operative
haemorrhage occurred in 6 patients
(10.3%). Post-operative infection was
presentin 6 patients (10.3%).Mortality
occurredin4patients(6.9%).

ETVsurgerywassuccessfulin34patiens
(58.6%)andfailedin24patients(41.4%).
Asshownintable(3)whenETVSSis70,
successrateis90%.AndwhenETVSSis
lowat40,thefailurerateis75%.
InsucceededcasesETVsuccessscorehas
ameanvalueof68.24 (SD 12.18)and a
median value of70 (IQR 67.5-72.5),as

shown in figure(1).Relation between ETV
successscoremeanandmedianvaluesand
resultsofETVsurgeryisstatisticallyhighly
significant.

Table(1):RelationbetweensuccessofETVandagedistributionofpatients.

ETV
Succeed(34) Failed(24)

Statisticaltest Pvalue

No % No %

Age

Mean±SD 27.0±27.58 17.0±24.38 Stt=1.43 0.16

Median(IQR) 19.0(11.75-33.75) 6.5(3.25-15.25) MWU=3.19 0.001**
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4
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0.0

FET=14.94 0.001**

Table(2):Relationbetweenpre-operativefindingsandETVsuccess.
ETV Succeed(34) Failed(24) Statisticaltest Pvalue

No % No %

Previousshunt
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Yes

No

10

24

29.4

70.6

2

22

8.3

91.7

FET=2.63 0.097

Vomitingpre-op

Yes

No

26

8

76.5

23.5

14

10

58.3

41.7

X2=2.16 0.14

Fitspre-op

Yes

No

14

20

41.2

58.8

4

20

16.7

83.3

X2=3.95 0.047*

Infectionpre-op

Yes

No

2

32

5.9

94.1

2

22

8.3

91.7

FET=0.0 1.0

Cranialnerveaffection

Yes

No

18

16

52.9

47.1

2

22

8.3

91.7

X2=12.39 <0.001**

Headcircumference

Mean±SD 49.35±4.03 45.0±4.25 Stt=3.96 <0.001**

Table(3):RelationbetweenETVsuccessscorevaluesandresultsofETVsurgery.

ETV ETVscore

40 50 60 70 80 90

Succeed

(34)

(25.0)2 (33.3)4 (33.3)2 (90.0)18 (60.0)6 (100)2

Failed(24) (75.0)6 (66.7)8 (66.7)4 (10.0)2 (40.0)4 (0.0)0

Total 8 12 6 20 10 2
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Figure(1):RelationbetweenETVSSmean,medianandresultsofETVsurgery.
4.Discussion

Endoscopyiscurrentlywidelyapplied
in neurosurgery either alone or in
combinationwithotherprocedures.ETVis
wellestablishedasatreatmentoptionfor
obstructivehydrocephalus.andmightalso
beusefulinothercircumstances,suchas
theVPSfailure(8).

thisstudy wascarried outupon 58
patients.Inthisstudy,ageofthepatients
was a constant criterion for patient
selection.Allourpatientswereunderthe
age of18 years(58 cases).There was
58.6% successwhiletheoverallsuccessin
patientsolderthanoneyearwas81.2.The
relationbetweenagegroupsandsuccess
was found to be statistically highly
significant.

Thisindicatesthatageisanimportant
factorinoutcomeofETVpatientsandthis
statementcoincidewiththeresultsofmany
otherauthorswhobelievethattheageis
important factor in determining the
outcome and is the most important
independent risk factor for surgical
effectiveness and long-term functional
outcome(9).

Oursuccessrateinpatientswas58.6
% andthiscoincidewiththetheresultsof

BWarf,in2005was53%andKadrianetal.
whofoundthesuccess58% inpatients
below2years(10,11).

Inourstudythesuccessrateinpatients
withaqueductalstenosiswas(70%).this
resultsarecopingwithmostofstudiesin
theliteratureas (12,13).Howevermany
authors found the results much higher
about(70-90%)(14,15).Otherauthors
foundthesuccessbelow40%especiallyin
theyoungeragegroups(16).

Inourstudythesuccessrateinpatients
withChiarimalformationwas(30%).while
Rayetal.,reportedittobe(0%)(17).

Our results in the group of

malfunctioningV-Pshuntwas70%andthis
is nearto the work ofGupta and his
colleagues(80%)(18Guptaetal.,2017)and
otherauthorsas(19).

Likeothersurgicalprocedures,ETVcan
havevariousdegreesofcomplications.

Inourstudy,ETVsucceededin58.6%
ofpatientsandfailedin41.4%.theoverall
complicationsoccurred asfollows:Post-
operativeCSFleakwaspresentin17.6%of
succeeded casesand in58.3% offailed
cases,(34.5 % of allcases).this is
statisticallyhighlysignificant.CSFleakage
isconsideredasasignofETVfailure.10.3%
of patients had hemorrhage.10.3% of
patientshadinfection.Mortalityoccurredin
4cases(7%)ofall58cases.

Inourstudywhenetvsuccessscoreis
higher,success rate increase especially
aftersuccessscoreof70ormore.Thisis
similarto results ofLabidietal.who
showedthatsuccessaboveETVSSof70or
moreisassociatedwithmorepercentage
ofsuccess.(20)

Thedifferenceinthecomplicationrate
betweendifferentstudiesmaybedueto
thedifferenceinthenumberofcases;our
studywasdoneon58patients,studyof
Seung-Ki Kim and colleagues on 32
cases.(21)butotherstudiesweredoneon
apatientnumberrangingfrom 155to450
patients.

Inourstudy,novascularinjurieshad
occurredbutonlyminorhemorrhagewhich
wasduetoinjuryofsmallbloodvessels
during the neuroendoscopic procedures.
The hemorrhage was controlled by
continuousirrigationwithlactated ringer
solution.

ThemortalityrateofETVis0–1%,and
itisusuallyacutefollowingavascularinjury
duringtheprocedure.Nevertheless,there
can also be delayed fatalities due to
secondary infection or acute
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hydrocephalus after ventriculostomy
closure(22).

Endoscopic third ventriculostomy
selectioncriteriahavecontinuedtoexpand
to include patients with infection.(23),
neuraltubedefects(24),andotherforms
ofhydrocephalus,(25)Thesepatientswho
were conventionally believed to be at
higherriskofETVfailure.Withlong-term
follow-updataonthesehigh-riskpatients,
idealpatient selection criteria willbe
furtheridentified(26).
5.Conclusions

Endoscopic third ventriculostomy in
treatmentofhydrocephalusinpreviously
shunted patients presenting with
mechanicalshuntmalfunctionisavaluable
andrelativelysafeprocedure,asithelpsto
avoidshuntdependencywithitslongterm
complications.More success rate was
aboveoneyearofage.

Due to the possibility of early or
delayedfailure,theoutpatientfollow-upis
stillnecessary.Inaddition,informing the
parentsaboutthenatureoftheprocedure,
expected complications and long term
follow upisstillcrucialespeciallyinthis
procedurewherefailurewouldbeexpected.
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