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ABSTRACT

Clinical evaluation of a collagen matrix to enhance the 

width of keratinized tissue around dental implants 

Kang-HoLee

Advisor:Prof.HyunSeonJang,D.D.S.,M.S.D.,

Ph.D.

DepartmentofDentistry,

GraduateSchoolofChosunUniversity

Keratinizedtissueisaspecializedmucosacoveredwithkeratinor

parakeratinincludesthefreeandattatchedgingivaandextendfrom

thegingivalmargintothemucogingivaljunction.Howevertheneed

and significance ofkeratinized tissue around dentalimplants is a

controversialissue.Theobjectiveofthisstudywastoevaluatethe

widthofkeratinizedtissueafterapicallyrepositionedflap(APF),APF

combined with Free gingivalgraft(FGG),and APF combined with

collagenmatrixcoverageatimplantsecondsurgery.

Thisstudywasdesignedtoevaluatethewidthofkeratinizedtissue

afterapicallyrepositionedflap(APF),APFcombinedwithfreegingival

grafts(FGG), and APF combined with collagen matrix

coverage(Collatape
®
ZimmerDental,California,USA)atimplantsecond

surgery.Theincreaseratiowaseachof0.3,0.6,0.6intheAPFgroup.

Eachof3,5,7intheAPFcombinedwithFGG group.Andeachof

1.5,0.5,3intheAPFcombinedwithcollagenmatrixcoveragegroup.

Thisresultshowedthat,thekeratinizedtissueincreasedsignificantly
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intheFGG group,andmildtomoderateincreaseofkeratinizedtissue

weregained in theAPF and APF combined with collagen matrix

coveragegroups.Thiastudysuggestthatthiscollagenmatrixwhen

used as a softtissue substitute aiming to increase the width of

keratinizedtissueormucosa,wasaseffectiveandpredictableasthe

FGG.
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I.Introduction

Thepurposeofsofttissuemanagementarounddentalimplantsare

successfulprimaryclosure,papillaryreconstruction,gainofkeratinized

tissue and preservation ofridge contour.Keratinized tissue is a

specializedmucosacoveredwith keratin orparakeratin includesthe

freeandattatchedgingivaandextendfrom thegingivalmargintothe

mucogingivaljunction.But,theneedand

significance of keratinized tissue around dental implants is a

controversialissue.Wennstrom etal.
1)
reportedthatthereisnoclinical

differencebetweenteethwithorwithoutadequatekeratinizedtissue

andnoassociationbetweenthewidthofkeratinizedtissueandthe

presenceofbleeding on probing.Bengazietal.
2)
reported thatthe

width ofkeratinized tissue was a poor predictor of soft tissue

recession occuring.The recession was mainly the result of a

remodelingofthesofttissueforestablishinganappropriatebiological

dimensions.Albrekssonetal.
3)
reportedthatdentalimplantsmayhave

ahighsurvivalrateirrespectiveofkeratinizedconditions.Althoughthe

significance ofkeratinized tissue is stillcontroversialissue,itis

certainthat theattachedgingivaprovidesincreasedresistanceofthe

periodontium toexternalinjury,contributestothestabilizationofthe

gingivalmarginposition,andaidsinthedissipationofphysiological

forcesthatareexertedbythemuscularfibersofthealveolarmucosa

ontothegingivaltissues.
4)
Despitetheobservationthatthelackof

keratinizedtissuedoesnotinfluencelongterm implantsurvival,the

preservation and orthe reconstruction ofkeratinized tissuearound

dentalimplantsmaybeimportant.Manysurgicaltechniqueshavebeen

utilized to augment gingival tissue dimensions. Langer et al.
5)
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suggestedtechniquestoobtainadequateamountsofkeratinizedtissue

around two stage implants,mainly based on the preservation of

keratinizedtissueovertheedentulousridge.Atthetimeofimplant

exposure,apically positioned flaps or lateral-positioned flaps were

proposedtoreconstructanadequatewidthofkeratinizedtissuearound

implants.Whentheamountofkeratinizedtissueovertheedentulous

ridgewasminimal,afreegingivalgraft(FGG)wassuggested.This

techniquesare,however,associatedwithsignificantpatientmorbidity

duetotheneedtocreateawoundatthepalataldonorsite.Recently,

many of this disadvantage of the classic procedure have been

overcomebymodificationofprocedureanduseoftissueengineering

materials.Laurelletal.6)usedanacellulardermalmatrixallograftsto

achieveincreasedattachedgingiva.Simion
7)
usedacollagenmembrane

forsofttissuehealing.Morerecently,acollagen matrix hasbeen

proposed as a substitute forthe palataldonortissue to augment

gingivaltissue dimensions.8) The objective ofthis study was to

evaluatethewidthofkeratinizedtissueafterapicallyrepositionedflap

(APF),APF combinedwithFGG,andAPF combinedwithcollagen

matrixcoverageatimplantsecondsurgery.
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II.Materialsandmethod

1.Subjects

Ninepatientswereselectedfrom thoseattendingthedepartmentof

periodonticsintheChosunUniversityDentalHospitalofGwangJu,if

theyfulfilledthefollowingcriteria:

1)Patientswereperiodontallyandsystemicallyhealthy.

2)Presenting atleastonelocation with minimalornokeratinized

tissue.

3)Allpatientsweretreatedimplantsecondsurgery4monthsafter

implant

firstsurgery.

After the patients has received through information from the

investigatorandhassignedtheethicscommittee-approvedinformed

consentform.

Thisstudy protocolwasapprovedby theChisunUniversity Dental

HospitalInstructionReview Board(CDMDIRB-0902-14).

2.Experimentaldesign

Thisstudywasdesignedtoevaluatethewidthofkeratinizedtissue

afterapicallyrepositionedflap(APF),APFcombinedwithfreegingival

grafts(FGG), and APF combined with collagen matrix

coverage(Collatape® ZimmerDental,California,USA)atimplantsecond

surgery.Thetimingofsofttissuemanagementwasatimplantsecond

surgery, 4 months after implant first surgery. For proper

standardizationbetweenbaselineandfollow updata,theperiodontal

probeswereusedformeasurementsofkeratinizedtissue.Anditwas

measureverticallyfrom thegingivalcrestlevel.
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The APF combined with collagen matrix coverage group is

experimentalgroupand APFandAPFcombinedwithFGG groupis

controlgroup.

3.Surgicalprocedure

Threedifferentsurgicaltechniquewasperformed toninepatients.

Thecriteriaofsurgicaltechniqueswasdecidedbyfollows:

1) Ifthekeratinized tissuewasmorethan threemilimeters,then

apically

positionedflaptechniquehasperformed.

2)Ifthekeratinizedtissuewasbetween twoandthreemilimeters

range,then

APF combined with collagen matrix coverage technique has

performed.

3)Ifthekeratinizedtissuewasminimal,then APF combinedwith

FGGtechniquehasperformed.

Atthetimeofthesurgery,localanesthesiawasadministeredandthe

surgicalprocedurewasperformed.Afterpatientselection,thethree

groupsunderwentasurgicalprocedureinordertoenlargetheareaof

keratinized tissue.The surgicaltechnique used consisted of the

followingsteps:

·Group1-Apicallypositionedflap

Usinga#15C blade(AceSurgicalSupplyCo,Germany),amucosal

partialthicknessflapwasraised.Therecipientsitewaspreparedby

sharpdissectioninordertocreateaperiostealbedfreeofanymuscle

attachment.Theresultingflapwassuturedatthebaseofthenewly

createdvestibulewith 5-0non resorbablenylon sutures(Happylon,
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ShirakawaCo,Japan)(Fig.1)

·Group2-APFcombinedwithfreegingivalgrafts(FGG)

Freegingivalgraftswereperformedaccordingtotheoriginaltechnique

describedbySullivanandAtkins.Arecipientbedwaspreparedsimilar

withgroup1andafreegraftwasharvestedfrom thepalate(Fig.2)

·Group3-APFcombinedwithcollagenmatrixcoverage

Afterpreparationofrecipientsite,Collagenmatrixwastrimmedand

shapedtofittherecipientsite.AndCollagenmatrixwasfixedsame

asFGG method(Fig.3)Allthethreegroupofpatientswerethen

instructed to rinse twice daily with a chlorhexidine mouth rinse

(0.12%)for2 weeks.Anti-inflammatory therapy(Amoxicillin 625mg)

wasprescribedandpatientsweregiveninstructionstotakethisdrug

for three days.Sutures were removed after 10 days.The used

collagen matrixs in this clinicalevaluation are Collatape® (Zimmer

Dental,California,USA)suppliedinsterile,individualbubblepacksin

the following configurations (Fig.4)Itis fabricated using collagen

obtained from bovine deep flexor(Achilles)tendon,and functions

bleedingcontrols,stabilizesbloodclots,protectswoundbed,provides

matrixfortissueingrowthandabsorbsinabout10-14days.but,ifit

isexposeddirectlytooralenvironment,absorbedmorerapidly.Totest

thetoxicityofCollatape
®
,Dr.Luitaudseedingtheepithelialcells onto

theCollaTape®,andepithelium formationwasfollowedatvarioustime

points.Theepithelialcellsadhered,proliferated,andbegantostratify

asearlyas2dayspost-seeding.Advancedstratificationwasobtained

at6dayspost-seeding.Thisresultconfirmingthenontoxiccapability
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oftheCollaTapematerialonfibroblastadhesionandgrowth.
9)

4.Clinicalmeasurements

Theclinicalevaluationofthisoutcomewasperformedbymeasuring

thedistancefrom thegingivalcrestaltothemucogingivaljunctionat

themid-buccalpoint,usingaperiodontalprobe.(PCP 10,Hu-Friedy,

Chicago,IL,USA). Itwasrecordedatthepre-operativelyandafter

softtissuehealing.
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Results

Thisstudypopulationconsistedof9patients,Threeintheapically

positionedflap group(APF),threein theAPF combinedwith FGG,

threeintheAPF

combinedwithcollagenmatrixcoveragegroup.Nopatientinanyof

thegroupsdevelopedanysignificantcomplication.Thechangesinthe

primary outcome ofthis study (increasein keratinized tissue)are

showninTable1.Theincreaseratiowaseachof0.3,0.6,0.6inthe

APF group.Eachof3,5,7intheAPFcombinedwithFGG group.

Andeachof1.5,0.5,3intheAPF combinedwithcollagenmatrix

coverage group.This result showed that,the keratinized tissue

increased significantly in the FGG group,and mild to moderate

increase ofkeratinized tissue were gained in the APF and APF

combinedwithcollagenmatrixcoveragegroups.Atbaseline,thewidth

ofkeratinizedtissueofFGG groupwereabsolutelyminimalandthe

othergroupsshowedsimilarwidthofkeratinizedtissuerangefrom

1-3mm.Theamountofkeratinizedtissuehadincreased3-4weeks

aftersurgeryinallthe3groups.InAPFcombinedwith

collagen matrix coverage group show similarormore amountof

keratinized tissue increase with only APF areas.But,as ifAPF

combined with FGG areas,APF combined with collagen matrix

coveragegroup also showed favorablephysiologicmorphology than

onlyAPFgroup.
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V.Discussion

Althoughthecontroversyregardingtheneedforan‘adequate’width

ofkeratinized tissuearound teeth in orderto preserveperiodontal

healthstillexists,thereareclinicalsituationswherethepresenceofa

certainwidthofkeratinizedtissuemaybeimportantinmaintaining

periodontalhealth and preventing softtissuerecession,such asin

areas around fixed prosthetic restorations.
10)

And despite the

observation thatthe lack ofkeratinized tissue may notinfluence

implantsurvivalthecarefulmanagementofsofttissuearoundimplants

isconsideredessentialby clinicians.
11-15)

Theincreaseofkeratinized

tisssuehasbeenperformedtraditionallyusingthefreegingivalgraft.
16)

AndAugmentationofkeratinizedtissuewidthandvestibulardeepening

with autogenousfreegingivalgraftshavebeen reportedpredictable

andeffectivemethod
17-19)
.Althoughtheincidenceofcomplicationsis

very low,discomfortand pain at the donor site are frequently

observed.Butthistechniquemakestheotherwoundatpalatalsite,

andincreasethemorbidity ofthepatient.Toavoidthismorbidity,

substituteforpalataldonortissuewerestudied.Forexamplesacellular

dermalmatrixallograft,collagenmembrane,collagenmatrixwereused

insteadofpalataltissue.Althoughtheacellulardermalmatrixallograft

showsgoodresultatsofttissueaugmentation,becausethismaterialis

derivedfrom humancadavers,itisassociatedwithethicalconcerns

andthepossibleriskofdiseasetransmission.
20-22)

Collagenmembrane

alsoshowedgoodeffectatsofttissueaugmentationandhealing,but

collagen matrix have more porous layer so that achieve more

keratinizedtissuebyincludingaspacecreatingeffectandbloodclot
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formation.
23)
So,the collagen matrix expected more effective at

keratinized tissueaugmentation.Themain objectiveofthisclinical

studyistoevaluatethechangesofthewidthofkeratinizedtissue

following threesurgicaltechniques,apically repositioned flap(APF),

APF combinedwithFGG,andAPF combinedwith collagenmatrix

coverage.The result from this clinical study keratinized tissue

achieved allthe three groups after 3-4 weeks,proliferation and

maturation is progressed in this time.The FGG group showed

significantincrease ofkeratinized tissue,and APF combined with

collagen matrix coverage group showed more keratinized tissue

increasethanonlyAPF group,alsothecharacteristicofkeratinized

tissueaftersurgeryinAPF combinedwithcollagenmatrixcoverage

groupshowedmorephysiologicandfavorablemorphologythanonly

APFgroup.Maybeitwasbelievedthatcollagenmatrixactasscaffold

todisturbtheapicallypositionedflapmovetocoronally,andprotection

oftherecipientbed.SoitisconsideredAPFcombinedwithcollagen

matrix coverageareasshowedphysiologicandfavorablemophology.

But the evidence about this advantage of collagen matrix is

insufficient.Sofurtherstudiesarenecessarytodeterminetheinfluence

ofcollagen matrix to therecipientbed,and to prolong the short

absorptionperiodofcollagenmatrix(10-14days).
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V.Conclusions

Keratinizedtissueaugmentationarounddentalimplantmayneedto

beconsideredinsomeclinicalsituations.Thiastudysuggestthatthis

collagen matrix when used as a softtissue substitute aiming to

increasethewidthofkeratinizedtissueormucosa,wasaseffective

andpredictableastheFGG.
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AbstractinKorean

임 란트 주 의 각화치은을 확보하기 한

CollagenMatrix의 임상 평가

이강호

지도교수 :장 선

조선 학교 학원 치의학과

임 란트 주 의 연조직 처치의 목 은 크게 일차의도 합,치간유두 재건,

각화치은의 확보 그리고 치조융선의 보존 처치이다.그 에서 한 각화치

은의 존재는 치주조직을 외부손상 으로부터 보호하며 치은변연의 치를 안정

으로 치시키고 조직에 가해지는 생리 인 힘을 분산해주는 기능을 한다.

본 연구의 목 은 근단 변 막술,유리 치은 이식술을 동반한 근단 변 막

술,그리고 Collagenmatrix피개를 동반한 근단 변 막술을 각각 시행한 경

우 부착치은의 증가량을 평가하고자 한다.

조선 학교 치과병원 치주과에 내원한 임 란트 환자로 식립 4개월이 경과한 환

자 12명을 상으로 하 다.모두 2차수술시에 각화치은을 확보하기로 하 다.

2차 수술시에 근단 변 막술,유리 치은 이식술을 동반한 근단 변 막술,

그리고 Collagenmatrix피개를 동반한 근단 변 막술 세 그룹으로 나 어

치유 후 각화치은의 폭을 비교하 다.각화치은의 폭은 Periodontalprobe를 이

용하여 각각 술 과 치유 후(술후)에 측정하 다.연구결과 유리 치은 이식술을

동반한 근단 변 막술을 시행한 그룹에서 각화치은의 증가량이 가장 크게 나

타났고 근단 변 막술,그리고 Collagenmatrix피개를 동반한 근단 변

막술을 시행한 그룹에서도 양호한 정도의 증가량을 확인 할 수 있었다.그 증가

비율은 근단 변 막술 그룹에서 0.3,0.6,0.6유리 치은 이식술을 동반한 근단

변 막술을 시행한 그룹에서 3,5,7Collagenmatrix피개를 동반한 근단 변
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막술을 시행한 그룹에서 1.5,0.5,3으로 나타났다.단 Collagenmatrix를

용한 그룹은 근단 변 막술만 시행한 그룹보다 좀더 양호하고 생리 인 형

태의 각화치은이 확보된 것을 찰할 수 있었다.
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Figures

Fig1.Group1-Apicallypositionedflap

(a)Presurgicalimageof#36implantsite.Notetheapproximately
3mm widthofkeratinizedtissueexist.(b)Splitpartialthicknessflap
waselevatedandsuturedatthebaseofthenewlycreatedvestibule
with5-0nonresorbablenylonsutures.(c)Fivemonthsafter
prostheticsetting,thekeratinizedtissuewaswellmaintained.But,
verticalincisionatthetimeofsurgerymadeafrenum at#35distal
area.
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Fig2.Group2-APFcombinedwithfreegingivalgrafts(FGG)

(a)Presurgicalimageof#36,37implantsite.Notetheminimalamount
ofkeratinizedtissueontheedentulousridge.(b)Splitpartialthickness
flapwaselevatedandsuturedatthebaseofthenewlycreated
vestibulewith5-0nonresorbablenylonsutures.(c)Dimensionofthe
freegingivalgraftretrievedfrom thepatient'spalate.(d)Freegingival
graftsuturedontherecepientbed.(e)Healingofthefreegingival
graftafterthreeweekspostsurgery.Notethepresenceof 3~4mm of
keratinizedtissuearoundhealingabutment.(f)Someshrinkagehas
happenedafter3months.
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Fig3.Group3-APFcombinedwithcollagenmatrixcoverage

(a),(b)Presurgicalimageof#36implantsite.2~3mm ofkeratinized

tissue exist especially vertically.Note the adjacent teeth buccal

gingivalline,keratinizedtissuelosswasdetectedaftertoothloss.(c)

Splitpartialthicknessflapwaselevated(d),(e)Flapwassuturedat

thebaseofthenewlycreatedvestibulewith5-0nonresorbablenylon

sutures.(f)Experimentalcollagen matrix coveredtherecipientbed.

(g),(h)Onemonthsafter,2mm ofkeratinizedtissuegainedvertically

and horizontally.(i),(j)Wellmaintained keratinized tissue after 5

months.
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Fig 4.  (Collatape
® Zimmer Dental, California, USA)
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Patient

No.
Group Site

Widthofkeratinizedtissue

Baseline Post-surgery Increase(ratio)

1 APF #47 3mm 4mm 0.3

2 APF #36 3mm 5mm 0.6

3 APF #35 3mm 5mm 0.6

4 APF+FGG #34,35,36 0.5mm 2mm 3

5 APF+FGG #36,37 0.5mm 3mm 5

6 APF+FGG #14,15,16 0.5mm 4mm 7

7 APF+CM #47 1mm 2.5mm 1.5

8 APF+CM #14 2mm 3mm 0.5

9 APF+CM #36 1mm 4mm 3

Table

Table1.Thechangeofkeratinizedwidth
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