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ABSTRACT

Increasing the width of attached gingiva using the 
collagen wound dressing

  Anadequatebandofkeratinizedtissuewasviewedasimportantto
preventfuturerecessionandmaintainperiodontalhealth.Thepurpose
ofthisstudy wastoevaluatethewidth ofattached gingivaafter
apically repositioned flap (APF),APF combined with free gingival
grafts(FGG), and APF combined with collagen wound
dressing(Collatape,ZimmerDental,California,USA)coverage.

6mongreldogs,rightandleftmaxillarycanineareaswereused(12
surgicalsites).First,onlyAPFprocedurewasperformed.Second,APF
combinedwithfreegingivalgrafts(FGG)wasperformed.Third,APF
combinedwithCollatape coveragewasperformed.

After6weeks,theresultswereobserved.Themeasurementvalue
wasprobingdepth(PD),widthofkeratinizedgingiva(KG),andwidthof
attachedgingiva(AG).Thecomparisonbetween3surgicalprocedures
showedthatthewidthofkeratinizedandattachedgingivaincreased
clinically.The comparison of the widths of the keratinized and
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attachedgingivabeforeandaftersurgeryshowedthatthedifferences
weresignificantineachgroup(P<0.05).APFcombinedwithFGGareas
showedmoreattachedgingivaincrementandfavorablephysiological
appearance than other surgicalprocedures(No significantdifference
betweengroupsinattachedgingivaincrement).APF combinedwith
Collatape coverageareasshowedsimilarattachedgingivaincrement
withAPFonlyareas.AndasifAPFcombinedwithFGG areas,APF
combined with Collatape coverage areas also showed favorable
physiologicappearancethanAPFonlyareas.

APF combined with Collatape coveragewasusefulprocedureto
increasethekeratinizedgingivaandattachedgingiva.
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I. Introduction
Theattachedgingivaiscomposedofkeratinizedepithelium,dense

connecivetissue,andperiosteum andplaysanimportantroleinthe
protectionoftheperiodontalstructures1).Formanyyears,thepresence
ofan "adequate"amountofkeratinized gingiva was considered a
keystoneforthemaintenanceofperiodontalhealth2),3),4).LangandLoe5)

reportedthatdespitethefactthatthetoothsurfaceswerefreefrom
plaque,"allsurfaces with less than 2.0mm ofkeratinized gingiva
exibited clinical inflammation and varying amounts of gingival
exudates."Theattachedgingivaprovidesincreasedresistanceofthe
periodontium toexternalinjury,contributestothestabilizationofthe
gingivalmarginposition,andaidsinthedissipationofphysiological
forcesthatareexertedbythemuscularfibersofthealveolarmucosa
onto thegingivaltissues6),7),8).Butotherinvestigators9),10,11) failed to
findasimilarassociationandreportedthatitispossibletomaintain
healthy marginaltissues,even in areaswith areduced ormissing
keratinizedgingiva.However,ValderhaugandBirkeland12)reportedthat
subgingival placement of restorations was associated with a
significantlyhigherrateofgingivalinflammation,attachmentloss,and
gingivalrecessionover10years.Inadditiontherewasasignificant
associationbetweensubgingivalrestorationsandgingivalinflammation
inareaswithminimalkeratinizedgingivainpatientswithlessthan
optimalplaquecontrol13).
Anthepresenceofsite-relatedconditions,e.g.,gingivalrecession,

thinperiodontium,androotprominence,combinedwithareducedor
missing amount of attached gingiva, may indicate a gingival
augmentationprocedure.Serinoetal.14)showedthatsiteswithgingival
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recession should be considered susceptible to additional apical
displacementofthesofttissuemargin. TheAmericanAcademyof
Periodontology15) suggested several indications for gingival
augmentation procedures: to prevent soft tissue damage in the
presence ofalveolarbone dehiscence during naturalororthodontic
tooth eruption;to haltprogressive marginalgingivalrecession;to
improveplaquecontrolandpatientcomfortaroundteethandimplants;
andtoincreasetheinsufficientdimension ofgingivain conjunction
withfixedorremovableprostheticdentistry.
SinceFriedman16)introducedtheterm mucogingivalsurgeryinthe

1950s, various procedures have been used to correct problems
associatedwiththelackofattachedgingiva.Oneofthefirstsurgical
techniques designed to correct such problems was an apically
positioned flap17),18).Thistechniqueallowed surgeonsto increaseor
preservetheareaofattachedgingivabymovingthetissueapically
andexposingavariablebandofcrestalbone,dependingonhow much
attachedgingivawasdesired18).Anothertechniquetoincreaseattached
gingivawasfreeepithelializedpalatalgingivagraft19).Theavailability
toobtainadequatedonortissueandabilitytotreatmultipleteethwere
two oftheadvantagesofthistechnique;itsdisadvantagesinclude
technicaldifficulty,postoperativediscomfort,andpoorcolormatch.
Recently,manyofthedisadvantageoftheclassicprocedurehave

been overcome by modification of procedure and use of tissue
engineeringmaterials18).Collagenwounddressinghavebeenusedfor
controlofbleedingandstabilizationofbloodclots,andprotectionof
woundbed.
Thepurposeofthisarticlewastoevaluatethewidthofattached

gingivaafterapicallyrepositionedflap(APF),APFcombinedwithfree
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gingival grafts(FGG), and APF combined with collagen wound
dressingcoverage(Collatape®®® ,,,ZimmerDental,California,USA).
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Ⅱ. Materials and methods
1. Surgical procedure
Sixmongreldogsabout1yearoldandweighingabout17-19kg

each were used for this experiment.Supragingival scaling was
performendon alldogsbeforesurgery.Anesthesiawasinducedby
injectionoftiletamine-zolazepam (Zoletil50®®®,Virbac,Carros,France-
5-10mg/kg,intramuscular)andxyalzineHCL(Rompun®®®,Bayer,Korea
-0.15ml/kg,intramuscular).
In both quadrantsofthemaxilla thecaninearea wereused as

experimentalsites.Threedifferentsurgicaltechniquewasperformed
ontotwelvecanineareas(Table1):
First,only apically repositioned flap was performed.APF were

performedaccordingtothemodifiedtechniquedescribedbyCarnioet
al18).Beforetheincisionsweremade,thelevelofcrestalbonewas
probedtodetectthepresenceofanybonedehiscence.A periodontal
probe or anesthetic needle may be used via gingivalsulcus.A
horizontalbeveledincisionwasmadeintheattachedportionofthe
keratinizedgingivaslightlyapicaltothealveolarcrest.Themesialand
distalextensionsoftheinitialhorizontalincision weremade(20mm).
Two verticalincisions were placed on the mesialand distalends
connecting the horizontalincision(20mm).These incisions extended
beyondthemucogingivaljunction.A split-thicknessflapwaselevated,
movedapically,positionedatthedesiredlevel,andfixedbyperiosteal
horizontalsuturewirh resorbablesuturematerials(Monosyn®®® 5-0,B.
BRAUN Melsungen AG,USA).Thesizeofexposed periostealbed
was20mm x20mm(Fig.1).
Second,APF combined with free gingivalgrafts was performed.
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APF procedurewasperformed sameasfirstmethod.Freegingiva
graftwas harvested from palate,trimmed and shaped to fitthe
recipientsite(Fig.2).Thethicknessofgraftwasabout1.5mm.And
thegraftwasfixedontoperiostealbedwithhorizontalkeysuture(Fig.
3).Pressurewasappliedtotherecipientsiteaftersuturingtoensure
hemostasisandtissueadaptationfor3min.
Third,APF combined with collagen wound dressing (Collatape®®® ,,,

ZimmerDental,California,USA)coverage was performed.Twofold
Collatape®®® wasusedforsamethicknessasFGG.Afterpreparationof
recipientsite,Collatape®®® wastrimmedandshapedtofittherecipient
site(Fig.4).AndCollatape®®® wasfixedsameasFGG method(Fig.5).
Pressurewasalsoappliedfor3min.

2. Postsurgical care
Following surgery,each dog received an injection ofantibacterial

agent(Gentamicin 0.1ml/kg,Daesung,Korea)forseven days.Tooth
cleaningwith0.2% chlorhexidindigluconatwasperformedthreetimes
perweekfor4weeks.
The sutures were removed two weeks after surgery.Healing

presented uneventful.The soft tissue graft were fully integrated
withoutanysignofnecrosis.

3. Clinical measurements
  Theindexwasmarkedonmid-buccalsurfaceofcanine,3mm from
gingivalmargin.Probing depth(PD)was measured atthree points
(mesio-buccal,mid-buccal,anddisto-buccal)tothenearestmilimeter
withaprobe(tipdiameter:0.45mm;probingforce:20gm/pressure).The
PDsatthreepointswereaveragedforthepurposeofanalysis.The
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width of keratinized gingiva(KG) at the mid-buccal point was
measuredfrom themucogingivaljunction(MGJ)tothefreegingival
margin. The width of attached gingiva(AG) was calculated by
subtractingPD atthemid-buccalpointfrom thewidthofKG tothe
nearestmilimeter.

4. Statistical analysis
  A statisticalsoftwareprogram(SPSS 16.0,SPSS Inc.USA)was
usedforallstatisticalanalyses.ThepairedT-testwasperformedto
analyzethedifferencesbetweenbaselineandsix weekspostsurgery.
Analysis of variance(ANOVA) were performed to analyze the
differenceforthecontinuousclinicalparametersbetweenthreesurgical
procedures. A value of P<0.05 was considered as statistically
significant.
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Ⅲ. Results
Pre-andpostoperativeclinicalmeasurementsarereportedonTable

2.Treatmentwith threesurgicalproceduresresulted in statistically
significant augmentation of the apico-coronal dimension of the
keratinizedgingivaandattachedgingiva(P<0.05)(Fig.6,7,and8).
InAPF areas,themeanapico-coronaldimensionofthekeratinized

gingivawas12.85mm (range,7.2mm to16.7mm)preoperatively and
20.40mm (range, 17.0mm to 21.9mm) postoperatively. The mean
apico-coronaldimensionoftheattachedgingivawas11.22mm (range,
5.4mm to 14.2mm)preoperatively and 18.80mm (range,15.5mm to
20.4mm)postoperatively.
InAPF combinedFGG areas,themeanapico-coronaldimensionof

the keratinized gingiva was 14.30mm (range,7.2mm to 16.7mm)
preoperativelyand22.22mm (range,13.1mm to15.3mm)postoperatively.
The mean apico-coronaldimension of the attached gingiva was
13.02mm (range,11.9mm to 14.0mm) preoperatively and 20.97mm
(range,18.2mm to25.2mm)postoperatively.
InAPFcombinedCollatape®®® coverageareas,themeanapico-coronal

dimensionofthekeratinizedgingivawas13.25mm (range,10.8mm to
15.1mm) preoperatively and 20.42mm (range,19.8mm to 21.5mm)
postoperatively.The mean apico-coronaldimension ofthe attached
gingivawas11.65mm (range,9.1mm to13.5mm)preoperatively and
19.15mm (range,18.3mm to19.9mm)postoperatively.
Nostatisticallysignificantdifferenceinprobingdepthwasdetected

pre-andpostoperativelyineachprocedures.
No statistically significantdifferencescould beassessed foreach

procedure(Table3).
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Ⅳ. Discussion
Themainobjectiveofthisstudywastoevaluatethechangesinthe

amount of attached gingiva following application of APF, APF
combined FGG,and APF combined Collatape®®® coverage.Thestudy
showedthattheamountofattachedgingivahadincreasedsixweeks
after surgery in all procedures. However, there were some
morphologicaldifferencesbetweenprocedures.InAPF areas,foldings
andscarliketissuesareobservedatvestibulearea(Fig.6).Itwas
believedthesplit-thicknessflapmovedtocoronallyduringhealingdue
to muscularmovementofvestibule.In APF combined FGG areas,
there were more attached gingiva incrementand showed favorable
physiologicalmorphology than othergroups(Nosignificantdifference
between groupsin amountofattached gingiva)(Fig.7). In APF
combined Collatape®®® coverage areas,there were similaramountof
attached gingiva incrementwith only APF areas.But,as ifAPF
combinedwith FGG areas,APF combinedwith Collatape®®® coverage
areasalsoshowedfavorablephysiologicmorphology than only APF
areas(Fig.8).Collatape®®® controlsbleeding andstabilizedbloodclots,
andprotectswoundbed.Anditisslowlyabsorbedduring10to14
days.But,ifCollatape®®® isexposeddirectlytooralenvironment,itis
absorbed more rapidly20).It was believed that Collatape®®® act as
scaffoldtodisturbtheapicallypositionedflapmovetocoronally,and
protectionoftherecipientbed.SoitisconsideredAPFcombinedwith
Collatape®®® coverage areas showed favorable physiologic mophology.
Furtherstudiesareneededforthis.
Althoughthepresenceofkeratinizedgingivaorattachedgingivais

not a critical factor in reducing bone loss, it appears to be
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significantly advantageousin reduction ofgingivalinflammation and
plaqueaccumulation21).Accordingtoseveralreports,2.0mm ofattached
gingivaissufficientforthemaintenanceofperiodontalhealth22,23),even
incasesinwhichsubgingivalrestorationmarginsareplaced24,25). In
thisstudy,modified apically repositioned flap surgery performed to
increasetheattachedgingiva18).Accordingtosomeauthors,26,27,28)the
maindeterminingfactorofthenatureofthenew tissuesthatdevelop
overtheexposedperiosteum restswithoriginofthegranulationcells
thatmigrateoverthewound.Thesecellsmigratefrom theperiosteal
connectivetissue,adjacentgingivaland alveolarmucosa,periodontal
ligament,andbonemarrow spaces.Thesurgicalwoundcreatedby
APF is surrounded completely by keratinized tissue.Thisprevents
non-keratinizedepithelialcellsoriginatingfrom theoralmucosafrom
proliferatingontothesurgicalarea18).Asaresult,predictableincrease
intheapico-coronalgingivaldimensioncametopossible.Theresults
ofthisstudyareinagreementwiththoseofpreviousstudies17,18).
Augmentationofkeratinizedtissuewidthandvestibulardeepening

with autogenous free gingivalgrafts have been predictable and
effectivemethod30,31,32).Althoughtheincidenceofcomplicationsisvery
low,discomfortandpainatthedonorsitearefrequentlyobserved31).
TheuseofCollatape®®® eliminatestheneedofasecondarysurgicalsite
and provides an unlimited amountofdonortissue.Howeveritis
difficulttoconcludewhetherwellorganizedkeratinizedgingivawas
created.Furtherhistologicalstudiesareneeded.



- 10 -

V. Conclusion
The APF,APF combined with FGG,and APF combined with

Collatape®®® coverageshowed successfulincreaseofattached gingiva.
APF combined with FGG,Collatape®®® coverage areas showed more
smooth and physiologic attached gingiva formation than APF only
areas.Furtherstudies are necessary to determine the influence of
Collatape®®® andvariousrecipientbedpreparations.
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AAABBBSSSTTTRRRAAACCCTTT IIINNN KKKOOORRREEEAAANNN

교교교원원원질질질 창창창상상상 드드드레레레싱싱싱을을을 사사사용용용한한한 부부부착착착치치치은은은의의의 증증증대대대

나나나 인인인 채채채
조조조선선선대대대학학학교교교 대대대학학학원원원 치치치의의의학학학과과과

(((지지지도도도교교교수수수 :::김김김병병병옥옥옥)))

적절한 두께의 각화치은은 향후의 치은 퇴축을 방치하고 치주조직의 건
강을 유지하는데 중요하다고 여겨지고 있다.이 연구의 목적은 근단 변위
판막술,유리 치은 이식술을 동반한 근단 변위 판막술,그리고 교원질 창
상 드레싱(Collatape®®® ,,,ZimmerDental,California,USA)피개를 동반한
근단 변위 판막술을 각각 시행한 경우 부착치은의 증가량을 평가하는 것
이다.

6마리 잡종견의 상악 좌우측 견치부분을 실험에 사용하였다.첫 번째는
근단 변위 판막술 만을 사용하였고,두 번째는 유리 치은 이식술을 동반
한 근단 변위 판막술을,세 번째는 교원질 창상 드레싱 피개를 동반한 근
단 변위 판막술을 시행하였다.

6주 후 결과를 관찰하였다.치은열구 깊이,각화치은의 너비,그리고 부
착치은의 너비를 각각 측정하였다.3가지 술식의 각화치은과 부착치은의
너비를 비교한 결과 술 전 보다 모두 통계적으로 유의하게 증가하였다
(P<0.05).유리 치은 이식술을 동반한 근단 변위 판막술은 다른 술식들
보다 더 많은 양의 부착치은의 증가와 생리적으로 더 양호한 형태의 치은
형성이 관찰되었다(부착치은의 증가량에 있어서는 다른 술식들과 유의한
차이는 없었다).교원질 창상 드레싱 피개를 동반한 근단 변위 판막술은
부착치은의 확보량에 있어서는 근단 변위 판막술만 시행한 부위와 비교
시 유사한 결과를 보였으나,더 생리적으로 양호한 형태의 치은 형성이
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관찰되었다.

교원질 창상 드레싱 피개를 동반한 근단 변위 판막술은 각화 치은과 부
착치은의 양을 증가시키는 데 있어서 유용한 술식으로 생각된다.
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TTTaaabbbllleeesss
Table1.Surgicalareasinsixdogs

RightRightRightRight

Mx. Mx. Mx. Mx. caninecaninecaninecanine

LeftLeftLeftLeft

Mx. Mx. Mx. Mx. caninecaninecaninecanine

Dog Dog Dog Dog 1111 APF APF + FGG

Dog Dog Dog Dog 2222 APF + FGG APF + Collatape
®®®®    

 

Dog Dog Dog Dog 3333 APF + Collatape
®®®®    

APF 

Dog Dog Dog Dog 4444 APF  APF + FGG

Dog Dog Dog Dog 5555 APF + FGG APF + Collatape
®®®®    

Dog Dog Dog Dog 6666 APF + Collatape
®®®®    

APF 

APF;apicallyrepositionedflap:FGG;freegingivalgraft



- 19 -

Table2.Clinicalparameters(mm)atBaselineandPost-surgery

Parameter
Baseline

(mean ∓ SD)

Post-Surgery

(mean ∓ SD)
P Value

PDPDPDPD
  APF only 1.625±0.3500 1.600±0.3742 0.718

  APF + FGG 1.275±0.0957 1.250±0.1915 0.761

  APF + Collatape
®®®®    

 1.475±0.2062 1.465±0.3202 0.741

Width Width Width Width of of of of 

keratinized keratinized keratinized keratinized gingivagingivagingivagingiva
  APF only 12.850±4.0485 20.400±2.2906 0.040

  APF + FGG 14.300±1.1165 22.225±3.0999 0.025

  APF + Collatape
®®®®    

13.250±1.7746 20.425±0.7455 0.010

Width Width Width Width of of of of 

attached attached attached attached gingivagingivagingivagingiva
  APF only 11.225±4.1250 18.800±2.2316 0.042

  APF + FGG 13.025±1.1325 20.975±3.1224 0.023

  APF + Collatape
®®®®    

11.650±1.8484 19.150±0.6608 0.009

APF;apicallyrepositionedflap:FGG;freegingivalgraft
* SPSS 16.0, paired T-test

Table 3. ComparisonofPost-surgeryclinicalparameters(mm)

Parameter

Post-surgery (mean ∓ SD)

P Value
APF only APF + FGG

 APF + 

Collatape
®®®®    

PD 1.600±0.3742 1.250±0.1915 1.275±0.3202 0.247

Width of

keratinized gingiva
20.400±2.2906 22.225±3.0999 20.425±0.7455 0.458

Width of attached 

gingiva
18.800±2.2316 20.975±3.1224 19.150±0.6608 0.380

APF;apicallyrepositionedflap:FGG;freegingivalgraft
* SPSS 16.0, one-way ANOVA
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FFFiiiggguuurrreeesss

Fig.1.Apically repositioned flap.Recipientbedpreparation(20mm x
20mm)

Fig.2.Freegingivalgraftharvesting from palate (2cm x 2cm x
0.15cm)
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Fig.3.Horizontalkeysuturetofixthegraftonrecipientbed

Fig.4.Twofoldcollagenwounddressing(Collatape®®® )Similar
thicknesswithgingivalgraft(2cm x2cm x0.15cm)
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Fig.5.HorizontalkeysuturetofixCollatape®®® onrecipientbed

Fig.6.APF onlygroup(6weeksaftersurgery).Foldingsandscar
liketissuesareobservedatvestibulearea.
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Fig.7.APF combined with FGG group (6weeks after surgery).
Smoothandphysiologicmorphologyofattachedgingivaisobserved.

Fig.8.APFcombinedwithCollatape®®® coverage(6weeksaftersurgery)
Smoothandphysiologicmorphologyofattachedgingivaisobserved.
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