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COMPARING OF CLINICAL SOFT TISSUE HEALING OF RIDGE AUGMENTATION BY
USING ALLOGRAFT BONE AND COLLAGEN MEMBRANE WITH
OR WITHOUT PLATELET-RICH FIBRIN
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ABSTRACT

The purpose of this study was to compare clinical soft tissue healing in guided bone regeneration using
allograft bone and collagen membrane with or without platelet-rich fibrin

Ten healthy patients (8 females, 2 males) with bilateral localized alveolar ridge defects were selected in
split-mouth design. Guided bone regeneration (GBR) technique was performed by using allograft and collagen
membrane in both control and test sites, but platelet-rich fibrin (PRF) membrane was used only in test site to
evaluate soft tissue healing. PRF membrane was obtained from venous blood sample of 10 cc mixed with allograft
and to cover the collagen membrane before flap closer in a test site. The soft tissue healing was assessed by
The Visual Analog Scale (VAS scale) range from 1 to 10 from day 3, 7, 14 and 30. Healing Index (HI) score range
from 1 to 5 from day 3, 7, 14, 30 and 90, postoperatively.

The soft tissue healing period was eventful in all surgical sites. Mean VAS scale showed no different in
both groups after 14 days. Mean HI score in test group showed higher than control group from day 3, 7 and 14, but
statistical significance (p = 0.046) found at day 14.

Using PRF membrane as biomaterial in conjunction with GBR can accelerate initial soft tissue coverage
and promote wound healing process in ridge augmentation procedure. Furthermore, larger sample size and long-

term studies are needed to confirm the positive effect of PRF in enhancing the wound healing.
Keywords: Platelet-rich fibrin, Edentulous ridge, Tissue engineering
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manian 3 1WUSu (PRF membrane) 1azv0311a7 (PRF exudate) 193 8MInaanszgndisooa “waa naumy
A a A Ao g £ 2 Ay v o g ' S
warmantan 3% lWusuidaduasuang uazveuralinlaninnisna vasnniuihaislaaslddausnm

Ao a v 2 yA & R A a ]
nszgnitawImsldiay Ihenuasaailng” Yanguiasseuninuinisvesnszqnoen lilediaios 3
a a o v a A A ¥ I® a A ' v A S
Haawas tudwwanan 39 TWusunauudenuaeaarlng” 1nusnanidusesdsveaunumienusnm
I~} Aa a 1 IS o = [ ' y Yo o
wunwaeen lihlszinm 3 Tadwasnewdudauwa luhusufernunguaiugu siniuldduuziihlunsqua
v 1w FA Yo as ’o’ 9

uwanasraa gihez 18svenlgFiue thehulhauazeaussmeimsiia

3.4 mafuIUTINTeya

a <3 v 1w a <3

mM3vsziiuanudviandsrida Taguuuilseiiuanuidvlin (Visual Analog Scale; VAS) 19
Y1 = Y a [ = = < J
Aihedaiduasuumuulszaiulugesmeay o-10 Taerneay o nneds lilinnudvie aaunueay 1o

=2 A <3 A a o A

nnedananuavihanniga Tasszmiuluiun 3,7, 14 1ag 30

frimsmevenanarngn lasliseaumartinisnigvesuna (Healing Index; HI) (Landry, 1988)

3 o { ' o
nJu 1-5 Iﬂﬂ‘l’iiﬂﬂla"u 1 1/imaﬁqn@mmimﬂmmuwaﬁaﬂﬁm FIUNNWYRY 5 wmaﬁas:ﬂumsmﬂmmuwaﬁ

~ A v A o ~
Nga Tagiszdiuludum 3, 7, 14, 30 nag 90 AIN13199 1

A15199 1 1aaema%tin15110veuna (Healing Index; HI) (Landry, 1988)

Tissue colour: 2 50% of gingiva red
® Response to palpation: bleeding
1 ® Granulation tissue: present
Very poor ® Incision margin: not epithelialized, with loss of epithelium beyond
incision margin

® Suppuration present

Tissue colour: 2 50% of gingiva red
2 ® Response to palpation: bleeding
Poor ® Granulation tissue: present

® Incision margin: not epithelialized, with connective tissue exposed

Tissue colour: 2 25% and < 50% of gingiva red
3 ® Response to palpation: no bleeding
Good ® Granulation tissue: none

® [ncision margin: no connective tissue exposed

Tissue colour: <25% of gingiva red
4 ® Response to palpation: no bleeding
Very good ® Granulation tissue: none

® [ncision margin: no connective tissue exposed

Tissue colour: all tissues pink
5 ® Response to palpation: no bleeding

Excellent ® Granulation tissue: none

® [ncision margin: no connective tissue exposed
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3.5 M3 IzHveYa
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Anseinadde TsunsuAmIBaaa SPSS statistic 19.0 NzAvdIAYNAGAN o= 0.05 Taald

@

Y 4 i1 H H
ana sl adaFans s Imsizddeyaiugiulunguaiuguuazngunade oA Rde drubeanu-
aa a o a < @
nasguiazdovazuesey me adaseyuu usuifeudriinisnevewnatazdsziiiuanuiviands
ida lungquatuguuazngunadey nsaidoyauanuealndldadanadeuiinuudsug (paired ttest) n3diToYya-

' aAqQ ¥ aa 4 o o A a o . .
llﬁﬂﬂllﬂﬂvlhﬂﬂﬂi‘]fﬁﬂ@Wlﬂﬁﬂﬂ!ﬂ%ﬂﬁﬂu?ﬂ-ﬁ1ﬂﬂﬁﬂlﬂﬂ?ﬁﬂﬂﬂ°ﬁu (Wilcoxon signed-rank test)

4. HAN5IDE

{120 10 370 IWANDJN 8 S1BUALINATIE 2 518 ©1g 19-65 1) (D1gIRDY 48.20 = 16.11) VIUFUIMION-
1 A =1 o 1 I a a o a @
a1 FlumsanuulFeunsuduutiveenidluusnaiuni 4 15 Tunds 4 USna vazlunduiu-

AsITeE 2 USHA

a 1 = < v 1w 1 1 [ %
wamslsziiuauadsanuivihanawndanud TunguaIuguIMINY 3.6+1.19, 1.8+1.13, 0.3£0.48
wag 0 Tudui 3,7, 14 uag 30 MuAAY @I luNQUNATOUINIAY 3.3+1.33, 1.6£1.29, 0.6£0.84 1Az 0 1uTun
o w = U = Y ' A < Y 1 ' 1
3,7, 14 4az 30 awaay Felungunaaeniivui Tiuauadsanuidviatesnnludiunquaiuguy Tay
' < o v 1w H] ' v A aa R/ ' ' Vo
linuanuivihaae 30 Jundsridalunsaeangy uallonageunnananuieaengu liuanarany
~ 1Y v o W aaa J ' a < E4 (= [ Y
nszaudfodidynnadan o = 0.05 daudanndeanuiIviavesnigesnguiuur Iduanaunify

3.441.24,1.7+1.18, 0.45+0.68 11az0 TUIUN 3, 7, 14 LA 30 MUAIAY AIA15197 2

{ ' i { 3 o 1w ' '
ﬁTﬁNﬁ 2 Llﬁﬂﬂﬂ"ImaflﬂﬁmafJﬂ’JWllLi]‘]JiJ’Jﬂ‘ViﬁQWWﬂﬂiHﬂi}ﬂJﬂ’JUﬂMLﬂ%ﬂqMﬂﬂﬁ’t‘)‘ﬂ

VAS score Day 3 Day 7 Day 14 Day 30
Control 3.6+1.19 1.8+ 1.13 0.3+0.48 0
Test 33+1.33 1.6 +1.29 0.6+0.84 0
Mean 34+1.24 1.7+1.18 0.45+0.68 0
)4 0.39 0.39 0.18 1.000

ANRABAFUNMINIGVDILHANAINMIFIAANTI TUNGUAIVAUIVIINDY 2.140.56, 2.3£0.67, 2.7£0.67,

4.120.73 waz 5 Juiuh 3, 7, 14, 30 waz 90 T awday aulungunaaeUIMIAY 2.2+0.42, 2.5+0.70, 3.1£0.73,
o A o o o = ' = 9 o A o oa

4.120.73 ez 5 Tuiui 3, 7, 14, 30 uaz 90 U waay Falungunageuiuud liuszavaundeastinIT 18-

YOIWHANINANGUAIUAY TUBITUN 3, 7 18z 14 nazlonaaeunivananuinluiui 14 mariinisnie-

YBIUHAVBINGUNATDUDE TUTEAUNINATINGUAIUANBENTHIAAYNIIADA (p = 0.046) L 1L IUN 30 LA 90
S H 9 Y

wunnsaeenguliuana ey dausuadoarinismigveunavesnsdonguinu Iy nduminy

2.140.48, 2.4+0.68, 2.940.71, 4.140.71 1@z 5 1WIUN 3, 7, 14, 30 LA 90 ANAIAD AIN15197 3
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Healing Index Day 3 Day 7 Day 14 Day 30 Day 90
Control 2.1 +£0.56 2.3+£0.67 2.7+0.67 4.1+0.73 5
Test 22+042 2.5+0.70 3.1+0.73 4.1+0.73 5
Mean 2.1+£0.48 24+0.68 2.9+0.71 4.1+0.71 5

p 0.317 0.317 0.046 1.000 1.000

’ Statistically significant (p < 0.05)
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]
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~

' a 3 v 1w ' = 9 3 9 ' ' o
mmaﬂmmmuﬂm (VAS score) waammiuﬂqnmﬁa‘ummﬂumammuﬂ’muaammqnmuﬂﬂmu‘ﬂ

]
aad

H 1 Ea H H
uaz Ui 7 enadeunwananuNnnsdengy liuana iy Nszauisdrdyneddan o =o0.05 TasAunde
< ¥ ' o A "o o A " .
anuduihansgesnguiinu Iriuanaeeniui 3 Mt 3.4 £ 1.24 533U 7100 1.7 + 1.18 az hinuanw-
s o A 1 a @ ] '
wuiaeeluiui 30 WuREINUNTANYIVEN Alparslan 1tazAME (Alparslan, 2017) linuAIUUANAI9YD
ngunaaauningldwanan 3y Tlusuluuraneuiuniudganiodunguaiuan lumsisadiunaiu-
<} v @ y [l A v oo W aa 1 [l <
Ruihandsnouduldluiui 1, 3 wag 7 edniitsdnyniana ualinua Tdvaaassululinnuivie
o A 4 v ' = . . = a <
Tudun 7 Nadeangu uAMIANYIVDY Marenzi agANE (Marenzi, 2015) Nisziiuanuiviavewunanouily
spuutsarugesinlunquairugu uazngunade i lamanan So TWusu ludilie 26 510 nuArszan-
< = @ ' [ ' [ 2~
anuvihamasnainisnaaelungunadouiiny 3.2 = 0.3 HAZNUAIUANIIIND 4.1 = 0.1 HITAIW
H v s
uanannuedelsdaymeada Tutun 3 wasmsasudunsaesngu Taonuddilensaoangu il
< o A o =& = o 9 A < '
AN e ludun 4 ndamsaeuilu Favarenisanuinuanudandluizesnnudvliavesngualugy
uaznauNAdol (Hosnnerunanralodaieinedves 15y A5Msnaans Muniaiaans szeznarlums
o o a < ]
ranmsuazszeznar lumsisziiiuanuiviavewaazmsiny
9 1
UONINUMNMIANBINUNAIRAAFIINTMIBVR LKA (HI) aInsaiaalungunadeniuul Iy
WnNNNguALRNTUIUN 3, 7 uag 14 TagnuaNuuANA NI NITIAAYNNEDRA (p = 0.046) TUIUTN 14 1Ay
9 H H 9
wasIntuARasartinmevena luiui 30 uaz 90 vesnsaengu liuana1aiu vinkanIsANBILEAS
< ' a a a [l @ @ "o %
Trrua manan 59 Tusu awnsonszduliinanmsmevesuna 1aa luss 14 7u ndamsrida Feaiso
a v =2 v = ' s ' oo A a
asu181a vinmsAnv ludesnaassinuii Inssurlameszgnildeseonuiogaasiilosninimanian 3-
Twlu3uTuaa 5 ¥ Tuausn (Su et al, 2009) 94D 7 74 (Dohan et al, 2009) H39 TUVIIAITAABIUIUD A 28 TU

(Su et al, 2009) Favaneduwanan 3% Iusurgamsanszquaunadonlunariminzanlumsaii
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wudugemwanian 39 MuSuaivsatantldeamanan-alsdl 1nss unlawesuaznsuvosuie Tnss-

]
9_ [l a

4 Y 9 1 = 9 o P A g a a
ulatpes-1ua laed19919 eg1elitisdny odradoeutu 1 da1d Fadasingenumwanan 3y IWuSui
o ¥ o 3R Y qva 2 Yy A ) v . Yy v =2 o
wanldiwlumsidansatl wznszquldinadunadeuimingauaemsasialnivownald agrendanylu

= . . 9 o =2 = v A A 1

MIANBIVBA Jankovic lazAy (Jankovic, 2012) IdhmsAnynfSeuiesumsmeveunarastlamdonsuly
AL 1] 1 1 1 U d'd 9 a a 1w A
Ahe 15 esuumiaruseahnTunguatuguuazngunageuiiinig lwanan 5o Trlusu wodaedinig
weveauralungunageuannnngualuguetiiivddyneanalusg 1 uag 2 flanivdinmsrda 1n
AMWUUNEA (high density) Yourdule lWiFu (fibrin fibers) Nvh1HiRanNuATve WarIAaaz 1 197
a 1 d’l [l 3 1T woA A~ dg a
inamsadelnivesnasadeaniaeanaunasg1asInG Tagmartinisnigvesumaniuud IuAYUA.

o [ a a 1 o 14 14
vnmshanvesInssunameswan lumanan 3o Trlusu 1dun manan-alsdl Tnssulames nagars-

A A o Jd a o Y A ] a o 4
wulasiaea Inssudawmeitaznitunesuie Inssuvames lunisasuvaoaaea lvutaguns ngveuyaa
Ay d‘ 1
lunszurumsmeveuilowesou
g’l dy 1 1 H v A tﬂ'd g 1 {

namsane luaTal nuHaveIA R dearinITMIsveaRan L TTNNNTLIAL AR ABA Y-
<} v 1w oA ? 1 1A Y a a 1 Y 1 ~
nuliavesuwandsiidananaslunsaengu Taenguinld iwanan 5o Irlususrudreannsoaudsy

v . A A o q ¥ o ¢ a2 _ .

AsEUINMIas 1 Inuveaiieesey s lvnanisieveaunaluszey 2 dlausnavuedaFaloN aIuNa

= 1 g; 9 = a 1
ﬂ'liﬁﬂ‘kl'lclu’ﬁ’f]uﬂ1§1’i'IEJ"’UfNﬂi%ﬂﬂuuﬁ]g(ﬂ’f]\ﬁJﬂ"IﬁGlﬂ@]'liJluiZﬂgiﬂ'l’JﬁﬂVlﬂ

Y

6. unayuuazdorauonus

a a 1 a v T d’l A 1 aa o Y

mantan 3% Tusu ennseauasunszurumsaialvivevile@oseunienain i ldwanisvie-

o ¢ ad o v A = e = o 1 = - A

voaumaluszey 2 FariusnATUB 1T Y LABIINNITANBINITIUMSANE1ITE 99A25 UMTINNT NI
" ' v 2 A Y a < A 2 o o 79 Y o

nauaeg1aldun e Iinannuiulanngeuu awsou ldwauuazdszgndldlunaiuanssy

v Y
iAuae

a a
faanssulszma

9 o 7a ' v 9 A aa o A o &
FqJ"Jﬁ]ﬂﬂlﬂﬂlﬂﬂWﬁ%ﬂmﬂ?%?iﬂﬂlﬁﬂ‘]&ﬂ’i@ﬂﬂ1u RIYMUINLRSYNAINT ﬂﬁuﬂﬂaﬂﬂiﬁllﬂiﬂuﬁ f

D

unNnua-

olge D)

v A 9 4 a o 1 1 Aav Al A Y @ a o dy
T AUSNUALNNIANTAT UH1INYIYUDULNU uasﬂqm%ﬂ“lﬂmdawclwnuﬁuuﬁummnaim JU
v a
19NA1ID 1D
Chatrchaiwiwatana, S. (2007). Factors affecting tooth loss among rural Khon Kaen adults: analysis of two data sets.
Public Health, 121(2), 106-112. doi: 10.1016/j.puhe.2006.06.010

Chen, F. M., & Jin, Y. (2010). Periodontal tissue engineering and regeneration: current approaches and expanding

TUNOHFUAT ob FINIAN W.A.bSbo i1 3097 dalay Undindnenay umIngaysida



n1sUs=gulNduawa1uUIVIS=AULTUTINANYY
ason oo Un1sdnu bebo

\\\\\\Irl/é |

opportunities. Tissue Eng Part B Rev, 16(2), 219-255. doi: 10.1089/ten.TEB.2009.0562

Dohan, D. M., Choukroun, J., Diss, A., Dohan, S. L., Dohan, A. J., Mouhyi, J., & Gogly, B. (2006). Platelet-rich
fibrin (PRF): a second-generation platelet concentrate. Part III: leucocyte activation: a new feature for
platelet concentrates. Oral Surgery, Oral Medicine, Oral Pathology, Oral Radiology and Endodontics,
101(3), e51-55. doi: 10.1016/j.triple0.2005.07.010

Dohan, D. M., Choukroun, J., Diss, A., Dohan, S. L., Dohan, A. J., Mouhyi, J., & Gogly, B. (2006). Platelet-rich
fibrin (PRF): a second-generation platelet concentrate. Part II: platelet-related biologic features. Oral
Surgery, Oral Medicine, Oral Pathology, Oral Radiology and Endodontics, 101(3), e45-50. doi:
10.1016/j.triple0.2005.07.009

Dohan, D. M., Del Corso, M., Diss, A., Mouhyi, J., & Charrier, J. B. (2010). Three-dimensional architecture and
cell composition of a Choukroun's platelet-rich fibrin clot and membrane. J Periodontol, 81(4), 546-555.

Dohan, D. M., de Peppo, G. M., Doglioli, P., & Sammartino, G. (2009). Slow release of growth factors and
thrombospondin-1 in Choukroun's platelet-rich fibrin (PRF): a gold standard to achieve for all surgical
platelet concentrates technologies. Growth Factors, 27(1), 63-69.

Dahlin, C., Linde, A., Gottlow, J., & Nyman, S. (1988). Healing of bone defects by guided tissue regeneration.
Plast Reconstr Surg, 81(5), 672-676.

Dohan, D. M., Rasmusson, L., & Albrektsson, T. (2009). Classification of platelet concentrates: from pure platelet-
rich plasma (P-PRP) to leucocyte- and platelet-rich fibrin (L-PRF). Trends Biotechnol, 27(3), 158-167.

Esen, A., Menziletoglu, D., &I$1k, BK. (2017). Effect of plateletrich fibrin in reducing postoperative
complications after impacted third molar surgery: a prospective, randomized controlled clinical study.
Acta Odontol Turc, 34(2), 46-49.

Farzad, M., & Mohammadi, M. (2012). Guided bone regeneration: A literature review. J Oral Health Oral
Epidemiol, 1(1), 3-18.

Gassling, V., Douglas, T., Warnke, P. H., Acil, Y., Wiltfang, J., & Becker, S. T. (2010). Platelet-rich fibrin
membranes as scaffolds for periosteal tissue engineering. Clin Oral Implants Res, 21(5), 543-549.

Jankovic, S., Aleksic, Z., Klokkevold, P., Lekovic, V., Dimitrijevic, B., Kenney, E. B., & Camargo, P. (2012). Use
of platelet-rich fibrin membrane following treatment of gingival recession: a randomized clinical trial. Int
J Periodontics Restorative Dent, 32(2), e41-50.

Jung, R. E., Fenner, N., Hammerle, C. H., & Zitzmann, N. U. (2013). Long-term outcome of implants placed with
guided bone regeneration (GBR) using resorbable and non-resorbable membranes after 12-14 years. Clin
Oral Implants Res, 24(10), 1065-1073.

Landry, R. G., Turnbull, R. S., & Howley, T. (1988). Effectiveness of benzydamyne HC1 in the treatment of
periodontal post-surgical patients. Res Clin Forum, 10, 105-118.

Marenzi, G., Riccitiello, F., Tia, M., di Lauro, A., & Sammartino, G. (2015). Influence of Leukocyte- and Platelet-

TUNOHFUAT ob FINIAN W.A.bSbo i1 3098 dalay Undindnenay umIngaysida



n1sUs=gulNduawa1uUIVIS=AULTUTINANYY
ason oo Un1sdnu bebo

/A

A

FEDERATION

Rich Fibrin (L-PRF) in the Healing of Simple Postextraction Sockets: A Split-Mouth Study. Biomed Res
Int, 2015, 369273.

Nyman, S., Karring, T., Lindhe, J., & Planten, S. (1980). Healing following implantation of periodontitis-affected
roots into gingival connective tissue. J Clin Periodontol, 7(5), 394-401.

Pietrokovski, J. (1975). The bony residual ridge in man. J Prosthet Dent, 34(4), 456-462.

Schropp, L., Wenzel, A., Kostopoulos, L., & Karring, T. (2003). Bone healing and soft tissue contour changes
following single-tooth extraction: a clinical and radiographic 12-month prospective study. Int J
Periodontics Restorative Dent, 23(4), 313-323.

Schenk, R. K., Buser, D., Hardwick, W. R., & Dahlin, C. (1994). Healing pattern of bone regeneration in
membrane-protected defects: a histologic study in the canine mandible. /nt J Oral Maxillofac Implants,
9(1), 13-29.

Su, C. Y., Kuo, Y. P., Tseng, Y. H., Su, C. H., & Burnouf, T. (2009). In vitro release of growth factors from
platelet-rich fibrin (PRF): a proposal to optimize the clinical applications of PRF. Oral Surgery, Oral
Medicine, Oral Pathology, Oral Radiology and Endodontics, 108(1), 56-61.

Tsai, C. H., Shen, S. Y., Zhao, J. H., & Chang, Y. C. (2009). Platelet-rich fibrin modulates cell proliferation of
human periodontally related cells in vitro. J Dent Sci, 4, 130-135.

Wang, H. L., & Boyapati, L. (2006). "PASS" principles for predictable bone regeneration. Implant Dent, 15(1),
8-17.

Wang, H. L., & Carroll, M. J. (2001). Guided bone regeneration using bone grafts and collagen membranes.
Quintessence Int, 32(7), 504-515.

Wu, C. L., Lee, S. S., Tsai, C. H., Lu, K. H., Zhao, J. H., & Chang, Y. C. (2012). Platelet-rich fibrin increases cell
attachment, proliferation and collagen-related protein expression of human osteoblasts. Aust Dent J,

57(2), 207-212.

TUNOHFUAT ob FINIAN W.A.bSbo i1 3099 dalay Undindnenay umIngaysida



