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Introduction：
　Earlychildhoodcaries（ECC）isasignificantoralhealthproblemofchildrenworld-wide.
ECCnotonlyhasadverseeffectsonhealthandqualityof life inchildrenbutalsocreatesa
hugefinancialburdenforfamilies.Toimprovechildren’soralhealth,appropriatetreatmentas
well aspreventivemeasures shouldbe implemented. Silverdiamine fluoride（SDF）is
consideredasasafe,inexpensiveandeffectivemedicamentthatcanarrestcariesprogression.
SDFhasbeenusedtoarrestcaries forchildren inJapanmorethan50yearsandrecently
manycountrieshavestartedusingit.InVietnam,children’soralhealthreceiveslittleattention
asmanypeoplebelieveprimary teeth arenot importantbecause theyare replacedby
permanentteeth.However,children’scariesprevalenceishighandmostcariesareuntreated.
Moreover,SDFhasnotbeenusedmuchandnoresearchaboutSDFhasbeencarriedout.
Therefore, thisstudywasconductedtoevaluate theeffectivenessofSDFonthearrestof
cariesamongVietnamesechildren.

Methods：
　Atotalof295children（152boysand143girls）aged2-3yearswhohadatleastoneactive
cariessurfacewithoutpulpalinvolvementwereselectedinthisstudy.Childrenweredivided
into threegroups；group1（G1）receivedannualSDFapplication（n＝90）,group2（G2）
received biannual SDF application（n＝99）, and group 3（G3）did not receive SDF
application（n＝106）.
　Atoothsurfacelevelclinicaloralexaminationwasconductedby2calibrateddentistswith
knee-to-kneetechniqueinthepreschools.Foursurfaces（buccal, lingual,mesial,anddistal）
ofanteriorteethand5surfaces（buccal,lingual,mesial,distal,andocclusal）ofposteriorteeth
were examined.Dental caries statuswasdiagnosedby tactile detectionusing aWHO
periodontalprobe, inadditiontousingadentalmirrorandaflash light.Adecayedsurface
wasclassifiedasactivecariesifthecavity’sfloorandwallsweresoftwhentouchedwiththe
probe,andasarrestedifhardwhentouchedwiththeprobe.
　Saforide®, 38％aqueous solutionofSDF（44,800ppmF）（ToyoSeiyakuKaseiCo.Ltd.,
Osaka,Japan）,wasusedinthisstudy.SDFwasappliedontheactiveenamelcariesandmild
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tomoderatedentinecariessurfaces.Fluoridegel,2％sodiumfluoride（9,000ppmF）（Toyo
SeiyakuKaseiCo.Ltd.,Osaka, Japan）wasalsoused in thisstudy.AfterSDFapplication,
fluoridegelwasappliedtothesoundtoothsurfacesinallthreegroupsatbaselineandafter6
months.
　ThestudyprotocolwasapprovedbytheEthicsCommitteesofHueUniversityofMedicine
andPharmacy,VietnamandTokyoMedicalandDentalUniversity,Japan.

Results：
　Meandmfswere14.92inG1,15.99inG2,and18.30inG3（Table1）.Meandswasthemain
componentofdmfsinall3groupsatbaseline：14.92inG1,15.91inG2,and18.17inG3.From
baselineto6monthsorto1year,meandsincreasedsignificantlyinallchildren：1.88and3.75
inG1,2.22and3.44 inG2,and5.20and8.91 inG3.Therewerenosignificantdifferences in
meandsordmfsbetweenthe3groupsatbaseline.However,at6months,meandsanddmfs
weresignificantlyhigherinG3thanG1（p ＜ 0.01）orG2（p ＜ 0.05）.At1year,therewere
significantlyhighermeandsanddmfsinG3thanG1（p ＜ 0.001）orG2（p ＜ 0.01）.
　About60％ofactivecariessurfaceswereappliedSDFinbothG1（847/1,343surfaces）and
G2（958/1,575surfaces）atbaseline.InG1,meanactivecariessurfaceswithSDFapplication
atbaselinewas9.41（Table2）.Meanandproportionofarrestedcariessurfacesdecreased
significantly from 6months（5.82 and 61.8％）to 1 year（4.48 and 47.6％）.Mean and
proportionoffswereverysmall：0.03and0.4％at6months,and0.06and0.6％at1year.No
mswasfoundduringthestudyperiod.
　ForG2,meanactivecariessurfacewithSDFapplicationwas9.68atbaseline.Therewere
significant increase inmeanandproportionofarrestedcariessurfaces from6months（5.59
and57.7％）to1year（6.19and64.0％）.Meanandproportionoffswere0.03and0.3％at6
months,and0.13and1.4％at1year.Thoseofmswere0.03and0.3％at6months,and0.08
and0.8％at1year.
　Therewereno significantmeanordistributionaldifferences in active caries surfaces,
arrestedcariessurfaces,fsandmsbetweenthe2groupsatbaselineor6months.However,at
1year,G2hadsignificantlyhighermeanandproportionofarrestedcariessurfacesorlower
meanandproportionofactivecariessurfacesthanG1（p ＜ 0.001）.
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Table1.　Changesofcariesstatusbysurfacelevelin3groups［mean（SD）］

Total
AnnualSDF
application
G1（n＝90）

BiannualSDF
application
G2（n＝99）

NoSDF
application
G3（n＝106）

pValue*

Baseline

ds
ms
fs
dmfs

16.42（12.00）
0.03（0.46）
0.05（0.51）
16.49（12.07）

14.92（9.83）a1

0.00（0.00）
0.00（0.00）
14.92（9.83）d1

15.91（10.85）a2

0.08（0.80）
0.00（0.00）
15.99（10.91）d2

18.17（14.36）a3

0.00（0.00）
0.13（0.85）
18.30（14.46）d3

0.147
0.373
0.105
0.130

6months

ds
ms
fs
dmfs

19.61（13.72）
0.07（0.69）
0.16（0.38）
19.83（13.99）

16.80（10.41）b1

0.00（0.00）
0.06（0.38）
16.86（10.46）e1

18.13（12.16）b2

0.08（0.80）
0.20（1.17）
18.41（12.63）e2

23.37（16.57）b3

0.11（0.86）
0.21（1.23）
23.69（16.78）e3

＜ 0.001
0.514
0.515
＜ 0.001

1year

ds
ms
fs
dmfs

21.90（14.7）
0.10（0.77）
0.26（1.43）
22.29（14.96）

18.67（10.72）c1

0.00（0.00）
0.33（2.00）
19.00（10.84）f1

19.38（12.45）c2

0.18（0.99）
0.30（1.36）
19.87（12.97）f2

27.08（17.96）c3

0.11（0.86）
0.15（0.81）
27.31（18.20）f3

＜ 0.001
0.270
0.629
＜ 0.001

pValue*：comparisonofds,ms,fs,anddmfsbetweenthreegroups
Comparisonofdsanddmfsbetweenbaseline,6monthsand1year
　　a1 ＜ b1 ＜ c1；a2 ＜ b2 ＜ c2；a3 ＜ b3 ＜ c3
　　d1 ＜ e1 ＜ f1；d2 ＜ e2 ＜ f2；d3 ＜ e3 ＜ f3
　　allcomparisons：pValue ＜ 0.001

Table2.Changesofmean（SD）andproportionofSDFaplliedcariessurfacein2groups

AnnualSDFapplication
G1（n＝90）

BiannnualSDFapplication
G1（n＝99） pValue*

mean（SD） ％ mean（SD） ％

Baseline SDFappliedcaries 9.41（5.70） 100.0 9.68（5.42） 100.0

6month

Activecaries
Arrestedcaries
Filled
Missing

3.56（2.84）a1

5.82（3.49）c1

0.03（0.32）
0.00（0.00）

37.8
61.8
0.4
0.0

4.03（3.24）a2

5.59（3.12）c2

0.03（0.30）
0.03（0.22）

41.6
57.7
0.3
0.3

0.129

1year

Activecaries
Arrestedcaries
Filled
Missing

4.88（3.54）b1

4.48（2.70）d1

0.06（0.38）
0.00（0.00）

51.8
47.6
0.6
0.0

3.27（2.94）b2

6.19（3.51）d2

0.13（0.78）
0.08（0.40）

33.8
64.0
1.4
0.8

＜ 0.001

pValue*：fordistributionaldifferencebetweenG1andG2at6monthsand1year
Comparisonofactiveandarrestedcariesbetween6monthsand1year
　　a1 ＜ b1；c1 ＞ d1
　　a2 ＜ b2；c2 ＜ d2
　　allcomparisons：pValue ＜ 0.001



─   ─61

Discussion：
　Frombaselineto1year,carieshaddeveloped inallchildren,andthereweresignificant
differences incariesstatusattoothsurface levelbetweenthe3groups.Afewernumberof
activecariessurfaceswereobservedinchildrenwithannualorbiannualSDFapplicationthan
thosewithoutSDFapplicationat6monthsand1year.Theproportionofarrestedcaries
surfaceswasaround60％inbothbiannualandannualSDFapplicationgroupsat6months.
However,at1year,more than60％ofcariessurfaceswerearrested in thebiannualSDF
applicationgroup,while less thanhalfof them intheannualSDFapplicationgroup.These
findings showedbiannual applicationhad agreater caries arresting effect than annual
application.
　TheeffectofSDFappearedtowearoffovertimeaccordingtocurrentstudy.Inhighcaries
riskchildren like this study subject, theeffect ofSDFwouldnot last long inparticular.
Moreover, thereare toothor surface relateddifferences inSDFeffectiveness.Caries of
anteriorteethaswellasbuccalorlingualsurfacesaremorelikelytobearrested.Incontrast,
caries ofposterior teeth, especiallymesial, distal, or occlusal surfaces aredifficult tobe
arrested.Therefore,biannualSDFapplicationwasconsideredtoincreasethesuccessrateof
cariesarrestbyperfusingmoreSDFliquidtovulnerabletoothsurfacesandminimizingthe
effectofSDFtowearoff.
　SDFhasmanyadvantagesbesidesarrestingcaries.TheprocedureofSDFapplication is
simple and requiresno expensive equipment or infrastructure. It is flexible enough to
implement inacommunitysettingwhere facilitiesormanpowerare limited.Appropriately
traineddentalauxiliariescouldapplySDFtochildreninpreschoolsorinhealthcenters.SDF
isalsoapplicabletochildrenwhohaveuncooperativebehavior.Ascariescouldoccurinvery
youngageofchildrenwithhighcariesrisk,SDFcouldbeappliedtosuchchildrentoarrest
cariesat the initialstage.Furthermore,sincecostofSDFapplication is low,evenchildren
fromlow-incomefamiliescanaffordtoreceiveit.
　SDFappliedtocaries lesionsbecomeblackorbrown,eventhoughsuchdiscoloration isa
goodsignofcariesarrest.However,nochildren’scaregivers inthisstudycomplainedabout
toothstaining.Gingivalorpulpalresponse isanotherconsideration forSDFapplication.No
casesofseveregingivalorpulpalproblemsafterSDFapplicationwerereportedinthisstudy.
　ThisstudyemployedbothSDFandNaF.ThecombineduseofSDFandNaFcouldofferan
additionalcariespreventiveeffect.Inthisstudysample,overalldmftincreasedby1.94（5.80
fordmfs）after1year,althoughthecariesincreaseinchildrenwhoreceivedbothSDFand
NaFwassmaller than in thosewhoreceivedonlyNaF.BothSDFandNaFhaveacaries
preventiveeffect,butwithoutagoodoralhealthenvironment, theeffectofSDFandNaF
couldnotbemaximized.Itisthereforenecessarytoincreasecaregivers’awarenessaboutthe
importanceoforalhealthcareandthepromotionofgoodoralhealthbehavior.
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Conclusion：
　Children’sdentalcariescreatesahugefinancialburdeninmanydevelopingcountries like
Vietnam.Proposinganeffectiveandrealizablemethodtomanagecariesofchildren isabig
concernofhealthcareprofessionalsandrelatedparties.Currentoneyearstudyperiodmay
notbe longenough toobserve the long-termeffect ofSDFapplicationondental caries.
Nonetheless,thefindingsinthisstudyindicatedtheeffectivenessofSDFinarrestingdental
cariesamongpreschoolchildren,especiallybyapplyingbiannually.SDFapplicationmaybea
promisingcandidateinterventiontoimprovechildren’soralhealth.
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