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Original Article

ComparisonofSafetyandEfficacyofBotoxandNeuronoxinthe
ManagementofBenignEssentialBlepharospasm: 

ASplit-faceStudy

SayaliSane,MohammadJavedAli,MilindNNaik

Department of Ophthalmic Plastic Surgery, LV Prasad Eye Institute, Hyderabad, India

Purpose: To compare the efficacy and safety of Botox and Neuronox in the management of benign essential 

blepharospasm (BEB).

Methods: We performed a triple-masked, randomized control study to compare Botox and Neuronox in 48 eyes 

of 24 patients with BEB. All 24 patients randomly received Botox or Neuronox in the periorbital region in a 

masked, randomized split-face manner, keeping the injection sites and doses uniform. The toxin preparation, 

injection, and clinical evaluations were done by three independent observers. Objective outcome measures 

included improvement in the severity of spasm, grading of the functional visual status, changes in palpebral 

fissure height, lagophthalmos, superficial punctate keratitis and Schirmer’s test at 2 weeks, 6 weeks, and upon 

conclusion of the effect of the toxin. Subjective outcome measures included duration of the effect and a forced 

choice stating which half of the face was better. Evaluations were performed through clinical measurements, 

external digital photography, and high-definition videography. 

Results: The mean duration of relief from spasms was 3.78 months (standard deviation, 1.58 months; range, 1 

to 6 months). The improvement in the objective parameters like severity of spasm and functional visual status 

was statistically significant at the 2-week and 6-week follow-up visits (p < 0.001). The changes in palpebral fis-

sure height, lagophthalmos, and superficial punctate keratitis were equally observed in both groups. At 2 and 

6 weeks, three of 24 (12.5%) and one of 24 (4%) patients, respectively, reported an unequal effect between 

the two sides of the face, but this difference was not statistically significant. At final follow-up (conclusion of the 

toxin effect), patients reported equal effect with no preference for either hemiface. No statistically significant 

differences were found in the comparative analysis between the Neuronox and Botox groups. 

Conclusions: Neuronox and Botox are comparable in terms of their safety and efficacy in the management of BEB.
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BotulinumtoxintypeA(BTX-A)injectionisthemain-
stayofmanagement forpatientswithbenignessential
blepharospasm(BEB)owingtoitsprovensafetyandeffi-
cacy.BTX-Apreparationsavailableinvariouscountries
areBotox(Allergan,Irvine,CA,USA),Dysport(Ipsen,

Korean J Ophthalmol 2019;33(5):430-435
ht tps: / /doi.org /10.3341/k jo.2016.0123

Received: November30,2016    Final revision: February7,2017
Accepted: February8,2017

CorrespondingAuthor:MilindNNaik,MD.DepartmentofOphthalmic
PlasticSurgery,LVPrasadEyeInstitute,LVPrasadMarg,BanjaraHills,
Hyderabad500034,India.Tel:91-40-30612644,Fax:91-40-23548271,
E-mail:milind@drmilindnaik.com



431

S Sane, et al. Botox-Neuronox Split-face Study for BEB

Slough,UK)[1-3],Xeomin(MerzPharmaceuticals,Frank-
furtamMain,Germany),andProsigne(LanzhouBiologi-
calProducts,Lanzhou,China)[4,5].Neuronox(Medytox,
Seoul,Korea)isarecentlyintroducedBTX-Apreparation.
BotoxandNeuronoxarepurifiedextractsofBTXtypeA
availableasvacuum-driedandafreeze-driedlyophilized
preparations,respectively[6,7].Thoughbothproductsare
nearlysimilar,Neuronoxischeaper.Thishasabearingon
thechoiceoftheproduct,especiallyforarepetitivedisor-
derlikeBEB.
Thereareverylimiteddatacomparingthetwoproducts.

Stoneetal.[8]studiedthedose-responserelationshipfor
inhibitionofmuscleforceofBotoxandNeuronoxinamu-
rinemodelandcharacterizedthetimecourseofrecovery
fromthetoxin-inducedmuscleparalysis.Gastrocnemius
muscleforcegenerationwasexaminedfollowingstimula-
tionof the tibialnerve.BotoxandNeuronoxproduced
nearlyequivalentdecrements inmuscle force (30% to
90%)at4daysaftertoxininjection.At28daysafterinjec-
tion(1U/kg),muscleforcehadrecoveredfromtheeffects
ofboth toxinpreparations.Forfacialspasms,onlyone
double-blind,prospective,randomizedcontrolstudyhas
beenconductedinhumans tocompareBotoxandNeu-
ronoxintwoseparatecohortsofBEBpatientsinKorea[9].
Thestudyconcludedthatbothpreparationsarecompara-
bleintermsoftheirsafetyandefficacy.However,more
studiesareneededtoconsolidatethecomparativedata.
Wethereforeutilizedthebilaterallysymmetricalnature

ofBEBtoconductasplit-face,prospective,randomized

controlstudytocomparesafetyandefficacyof thetwo
BTX-ApreparationsinthemanagementofBEB.Asplit
facestudyeliminatesanyconfoundingfactorsthatmight
beatplaywhentwoseparatecohortsarestudied.

Materials and Methods

Thissplit-faceprospective randomizedcontrolstudy
wasconductedinaccordancewith theprinciplesof the
declarationofHelsinki.Thestudyprotocolaswellaspa-
tientconsentwereapprovedby the institution review
boardofLVPrasadEyeInstitute,Hyderabad,India(LEC
11-067).Allpatientsconsentedtoparticipationinthestudy
beforeenrollment.Thestudywasconductedat theLV
PrasadEyeInstitute,Hyderabad,India.Allpatientsdiag-
nosedwithBEBandfulfillingtheinclusionandexclusion
criteria(Table1)wereincludedinthissplit-facestudy.
Sincetherewasnopriorsplit-facestudytocomparethe

twodrugs,wedecidedtoperformthisasapilotstudyen-
rollingaminimumof20patients.EachvialofBotoxor
Neuronoxcontained100units(U)ofClostridium Botuli-
numtypeAneurotoxincomplex,0.5mgofhumanalbu-
min,and0.9mgofsodiumchlorideinasterile,driedsolid
withoutpreservatives.Each100-Uvialwascarefullyre-
constitutedwith4mLofsterile,non-preserved0.9%nor-
malsalinetoachieveaconcentrationof2.5U/0.1mL.The
reconstitutedsolutionwasstoredinarefrigeratorat4°C
untilneeded.A30-gaugehalf-inchneedlewasusedforall

Table 1. Inclusionandexclusioncriteriaforthesplit-facestudy

Criteria Features

Inclusioncriteria Diagnosedcasesofbenignessentialblepharospasm
Age>18yr
Informedconsenttoundergotreatmentperthestudyprotocol,includingphotosandvideos
Willingnesstocomeforfollow-upvisitsortelephoniccommunication
NopriorBotulinumtoxininjectionintheprevious6mon

Exclusioncriteria Secondarycausesofblepharospasm
Neuro-musculardiseaseslikemyastheniagravis
NeurodegenerativediseaseslikeParkinsondisease
HistoryofhypersensitivityreactiontoBotulinumtoxinpreparations
Pregnantorlactatingmothers
Historyofpreviouseyelidsurgery
Inabilitytocomeforfollow-upvisits
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injectionsaftertopicalpoint-applicationofPrilocaine-Li-
docainecream.Thestudymethodologywasdividedinto
thefollowingthreephases.

Pre-injection phase

Writteninformedconsentwasobtainedfromtheappro-
priatelyincludedparticipants.Severityofspasmandfunc-
tionalvisualstatusweregradedusingthementionedgrad-
ing system (Table 2). The gradingwas done at the
pre-injectionvisitandatsubsequent follow-upassess-
ments. Palpebral f issure height, lagophthalmos, and
Schirmer’stestwithouttopicalanaestheticweredocument-
edat thepre-injectionvisitandatsubsequentfollow-up
visits.Digitalexternalphotographsoftheupperhalfofthe
faceandahigh-definitionvideoclipwererecordedtofur-
therdocumentthemeasuredparameters.

Injection phase

Theinjectorwasprovidedwithtwoidenticalsyringes
containingequalamountsoftoxin.Tomasktheidentityof
the toxinfromtheinjectorandthepatient, thesyringes
werelabeledasdrugAanddrugB.Thesesyringeswere
loadedandprovidedtotheinjectorbyasingleobserver
(MJA)whowasblindedtotheinjectiontechniquesandthe
post-injectionevaluations.Therightsideofthefacewas
injectedfirstwitheitherdrugAordrugB,selectedran-
domlybysecretballotmethod.Anequaldoseofthere-

mainingdrugwasinjectedontheleftside.Allpatientsre-
ceived17.5to20Uofagivendrugoneachhalfsideofthe
face.Theidentityofthedrugs(drugsAandB)wascon-
cealeduntiltheendofthestatisticalanalysis.Astandard
techniquewasemployedbyasingleinjector(MNN)toin-
ject0.1mLaliquots(2.5U)persitewitha30-gaugeneedle
overaTuberculinsyringeatsevenprefixedsites in the
periorbitalarea(Fig.1).Thesiteswereidenticalonboth
sides.Thepatientswereprescribedpreservative-freelubri-
canteyedropsinbotheyes.

Post-injection follow-up phase

Atthe2-and6-weekpost-injectionfollow-upvisits,all
theaforementionedclinicalparametersweredocumented.
Patientswereencouragedtocomplywithfollow-upvisits
bytelephonicreminders.Objectiveoutcomemeasuresin-
cludedimprovementinthegradesofseverityofspasmand
functionalvisualscale,aswellastheoccurrenceofside
effectslikeptosis,lagophthalmos,andsuperficialpunctu-
atekeratitis.
Subjectiveoutcomemeasuresincludeddurationofsymp-

tomaticrelief,andasubjectivefeelingofa‘better’effect
betweenthetwosidesoftheface.Toassessthelatter,the
patientwasaskedtochoosewhichside(rightorleft)felt
betterthantheother.Photographicandvideographicdoc-
umentationwasobtainedateachfollow-upvisit.All the
pre-andpost-injectionquestionnairesandevaluationswere
performedbyasinglemaskedobserver(SS).

Table 2.Gradingofseverityofspasmandfunctionalvisualstatusinthepre-injectionandpost-injectionperiodforpatientswithbenign
essentialblepharospasm

Parameter Gradingscale
Severityofspasm 0=Nospasm

1=Mildspasmonlyonstimulation
2=Visiblespasmwithoutimpairmentofdailylife
3=Visiblespasmwithimpairmentofdailylife
4=Severespasmwithimpairmentofdailylife

Functionalvisualstatus 1=Normal
2=Inconvenience—intermittentdiscomfortbutabletodrive,work
3=Moderatefunction—unabletoreadbutabletowork
4=Poorfunction—unabletowatchTV,read,ordrive
5=Dependent—unabletogooutalone
6=Functionalblindness
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Beyondthe6-weekfollow-upvisit,patientswereasked
toreportwhentheactionofthetoxinworeoff,andthey
felttheneedforthenextinjection.Thepatientwasasked
toreport thesubjectivedurationoftheeffectaftercom-
pletewashoutoftheactionofthetoxin,aswellasanyin-
equalityintheeffectbetweenthetwosidesoftheface.
StatisticalanalysiswasperformedusingtheSPSSver.

16.0(SPSSInc.,Chicago,IL,USA).Forpre-andpost-in-
jectionanalysis, thepairedt-testwasused.Forcompara-
tiveanalysisbetweendrugAanddrugB, independent
t-testswereused.

Results

Twenty-fourpatientswereenrolledin thisprospective
study.Fifteenweremales,andninefemales.Themeanage
was52years(SD,11.1years).Theanalysisofparameters
suchasseverityofspasm, functionalvisualscaleand
forcedchoiceofthebettersidewasdoneconsideringthe
totalnumberofpatientsasadenominator(n=24)while
forallotherparameters,thedenominatorwastakenasthe
totalnumberofeyes(n=48).
Themostcommonpresentationwasinvoluntaryclosure

oftheeyesand/orincreasedrateofblinkingnotedinall
patients.Twooutof24patientsalsohadspasmodiccon-

tractionsofthelowerfaceandneckregion(lowerfacial
dystonia),suggestiveofMeigesyndrome.Themeandura-
tionofthesymptomswas24.7months.
Twenty-onepatientsreceived17.5Uofthedrugoneach

side(total35U),andthreepatientsreceived20U(total40
U).Theidentityofthedrugwasdisclosedonlyafterthe
statisticalanalysiswascompleted.DrugAwasrevealedto
beNeuronoxanddrugBwasBotox.
Fiveeyeshadlagophthalmosrangingfrom1to3mm,

andeighteyeshadsuperficialpunctuatekeratopathy.
Amongtheobjectiveoutcomemeasures,theseverityof

spasmandthefunctionalvisualstatusshowedstatistically
significant improvement(Table3). Individualobjective
outcomemeasureslikepalpebralfissureheight, induced
lagophthalmos,andSchirmerstestshowedstatisticallysig-
nificantdifferences,buttheresultswerecomparableinthe
NeuronoxandBotoxgroups(Table4).
Atthe2-and6-weekfollow-up,thedifferenceinoccur-

renceofsuperficialpunctatekeratopathywasnotstatisti-
callysignificantinanyofthegroups.
Amongthesubjectiveoutcomemeasures,themeandu-

rationofthesymptomaticreliefwas3.8months(SD,1.6
months;range,1to6months).Atthe2-weekpost-injection
follow-up,all thepatientsshowedsymptomaticimprove-
ment.Atthe2-weekvisit,threeoutof24(12.5%;95%CI,
0 to25.7)patientsnotedthat theeffectof the treatment
wasbetterononesidecomparedtotheother,wherethe
bettersidehadreceivedNeuronox.Atthe6-weekvisit,one
patient(4%)reportedmoreactivityononehalfoftheface
comparedtotheother,wherethebettersidehadreceived
Botox.Thesedifferencesintheirforcedchoiceat2and6
weekswerenotstatisticallysignificant.
Whenaskedtomakeaforcedchoicebetweenthetwo

sidesaboutthebenefitandthedurationoftheeffect,all24
patientsfeltthattheeffectofthetreatmentwassimilaron
bothsidesoftheface.

Discussion

BotulinumtoxintypeAiswidelyusedinseveralspe-
cialtiesofmedicine.Itisusedasthefirst-linetreatmentin
themanagementofBEB.Botox is theoldestBTX-A
preparation,andhenceistime-testedandefficaciousinthe
managementofBEB.Neuronoxisarecentlyintroduced
BTX-Apreparation,andisstructurallysimilartoBotox.

Fig. 1.ThesevensitesofBotulinumtoxininjectionusedinthis
study.Site1,4mmabovetheupperpunctum;site2,4mmabove
thelateralcanthus;site3,4mmbelowthelowerpunctum;site4,
4mmbelowthelateralcanthus;site5,1cmlateraltothelateral
canthus;site6,8mmabovethebrowhairatthe junctionofthe
medialandmiddlethirdofthebrow;site7,8mmabovethebrow
hairatthe junctionofthelateralandmiddlethirdofthebrow. 
Writteninformedconsentforpublicationwasobtainedfromthe
participant.

Drug A Drug B
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TheonlydifferencebetweenthetwoproductsisthatBo-
toxisavacuum-driedpreparation,whereas,Neuronoxisa
freeze-driedpreparation.
ThoughanimalstudieshaveprovenNeuronoxtobeef-

fectiveandsafe,onlyonestudyisavailableinthelitera-
turethatcomparesitwithBotoxinhumans.Thisstudyby
Yoonetal.[9]comparedthetwopreparationsintwosepa-
ratecohortsofpatientsofBEB,andfound themtobe
comparableinsafetyandefficacy.
Thereareseveralmeritstoourstudy.Weutilizedthebi-

lateralsymmetricnatureofBEBtoconductasplit-face
comparativestudy.Inourstudy,all theparticipatingpa-
tientsreceivedbothpreparationsina‘split-face’manner
oneithersideoftheface.Inourstudy,boththeprepara-
tionsweretestedandcomparedinthesameindividuals,at
thesametime.Weattempted toeliminateconfounding
factorsrelatedtointrinsicmechanisms,differencesinthe
sensitivitytothedrug,andgeneticvariabilityamongdif-
ferentindividuals,whichcouldbepotentialcausesofthe

differencesinresponsetothedrug.Asingletrainedphysi-
ciandidthesubjectiveassessmentoftheresponsetoboth
thedrugs.
Themeanageatpresentationandthechiefpresenting

complaintsinourstudyweresimilartootherreports.Half
ofourpatientshadreceivedBotulinumtoxin injection
(Botox)inthepast,andhencewerewellversedwithits
benefitsandsideeffects.Followinginjection,therewasa
statisticallysignificant improvement in theseverityof
spasmandthemeanfunctionalvisualscore.Thisindicates
thatboththedrugswereequallyeffective.Amongthesub-
jectiveoutcomemeasures,thoughthepatientsdidreporta
differencebetweenthetwosidesatthe2-and6-weekfol-
low-upvisit(threepatientsat2weeksreportedthat the
Neuronoxsidewasbetter,andonepatientat6weeksre-
portedthattheBotoxsidewasbetter), theirfinalassess-
mentat theconclusionof the toxineffectwas thatboth
sideswerecomparable.
Themeanincreaseinpalpebralfissureheight,lagoph-

Table 3.Pre-injectionandpost-injectionanalysisofthechangeinseverityofspasmandfunctionalvisualscaleat2and6weeks

Parameter Duration Paireddifference p-value
Severityofspasms Pre-injection 2.58±0.92 <0.001

2wk 1.45±0.93 <0.001
6wk 1.25±0.84 <0.001

Functionalvisualscale Pre-injection 3.41±1.17 <0.001
2wk 1.58±1.31 <0.001

6wk 1.58±1.13 <0.001

Valuesarepresentedasmean±standarddeviation.

Table 4.ObjectiveoutcomemeasuresanalyzedintheNeuronoxandBotoxgroupsbefore,2weeks,and6weeksafterinjection

Parameter Point of assessment DrugA(Neuronox) DrugB(Botox)
Palpebralfissureheight Pre-injection 9.1±2.2 8.8±2

2wk 10.2±1.7 10.2±1.8
6wk 10±2.4 10±2.5

Lagophthalmos Pre-injection 0.16±0.63 0.2±0.6
2wk 1.7±2 1.4±1.5
6wk 1.1±1.7 0.86±1

Schirmer’stest Pre-injection 17±10.1 18±11.7
2wk 15.9±11.8 15.1±10.7
6wk 13.5±11.1 17.8±10.6

Valuesarepresentedasmean±standarddeviation.



435

S Sane, et al. Botox-Neuronox Split-face Study for BEB

thalmos(alleyes),andpunctatekeratopathywassignifi-
cantinbothgroups.However, therewerenostatistically
significantdifferencesbetweenthetwowhenBotoxwas
comparedwithNeuronox.Thisindicatesthattheside-ef-
fectprofilewascomparableforbothdrugs.Thisisexpect-
ed,sincetheside-effectprofilewasdirectlycomparableto
theactualeffect.
OurstudyisthefirststudytocomparetwoBotulinum

toxinproductsinasplit-facemanner.Thisavoidsthein-
herentdisadvantagesofstudyingtwodrugsintwodiffer-
entcohortsofpatients.Thesplit-facestudycouldbethe
beststudymodel tocompare twodifferentdrugsin the
managementoffacialspasms.
Inconclusion,ourstudyindicatesthatBotoxandNeu-

ronoxareequallyeffectivein themanagementofBEB.
Theinducedimprovementsinpalpebralfissureheight,vi-
sualimpairmentscale,andgradeofseverityofspasmare
comparable.Theside-effectprofile(lagophthalmosand
punctuatekeratopathy)wasalsocomparable.
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