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Table 1. Simion’s evaluation system for membrane contamination'”

1-1) LM evaluation of bacterial presence in external and internal surface of membrane

score features
0(-) absence of bacteria
1(+) bacteria present in a thin layer or in small isolated aggregates
2(++) bacteria present in a thick and irregular layer
3(+++) bacteria present in a very thick layer completely covering the membrane surface
1-2) LM evaluation of bacterial invasion of thickness of membrane
score features
0(-) absence of bacteria
1(+) invasion limited at 1/3 of the thickness
2(++) invasion at 2/3 of thickness
3(+++) when the whole thickness of the membrane was involved.
Table 2. Changes in clinical parameters(mm) according to the membrane exposure
memb.unexposed site memb. exposed sites sites of memb.exposed
at 2~3w postop.
0 4~6w 3mos difference 0 4~6w 3mos difference 0 4~6w 3mos difference
PD 680 280 4.00 494 328 1.66 593 ND
PAL 880 230 650 789 308 481 614 114 5.00
GR 380 120 1.50 -230 210 175 35 140 0 1.08 1.03
PD : probing depth, PA: probing attachment level, GR: gingival recession
ND : not determined
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Table 3. Selvig’s membrane score and clinical outcome

Contamination score Integration score defect
membrane

internal surface external surface internal surface external surface NFT fill
C M A total C M A total C M A total C M A total (%)

unexposed

(n=4)

mean 013 006 0 006 025 019 006 017 050 075 081 069 050 056 050 052 113 74
SE 007 006 0 004 010 006 006 007 014 010 012 009 017 016 018 017 031 6
exposed

(n=6)

mean 058 025 0 028 079 038 021 046 021 054 083 047 004 021 038 021 270 44
SE 010 o1l O 006 008 009 008 004 012 012 009 010 005 008 011 005 036 2
P *k * ok *xk P ok ok

P : significance level for the difference between groups by Student t —test
* p<0.05, ** p<0.01, *** p<0.005

C : cervical portion

M : middle portion

A : apical portion

NFT : newly formel tissue level from CEJ
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Table 4. Bacterial adhesion and invasion to ihe ePTFE membrane used for GTR under LM

external internal invasion

Group

C M A” C M A C M A
unexposed 175 0.75 0 0.75 0 0 15 1 0.5
(n=4) (0.63) (0.25) (0) (0.25) 0 (0) (0.5) (041)  (0.29)
exposed 2.67 1.33 0.67 1.33 0.67 05 2 117 0.67
(n=6) (0.33) (0.33) (0.21) (0.21) (0.33) (0.22) (026  (031)  (0.21)
Values are mean(SE). * p<0.05

C : cervical portion
M : middle portion
A . apical portion

107



Ao AR =d a3 A 7|7 4-
65FFoll AA#E 3= BFTAEALLE X4
HAF AL HF22 8] 7 e =
5+ AR ok TR x &5y
T7d, et A Roll 2= o] XFA ol oo
g A 5 A "ok

ZANYFr=EA 77 x=%E% e-PTFE
ol A o] AFF-Foll HAA Selvigs V& A&
F xZEHe] 4-6FF AAL A7
open pore microstructure®} 273§ W o] Hrg
g Ao e9AE #RE T Y. Grevstad
%72 open microstructureEHol| A3, A
TAF dg v S ARGz B3
sdar o FdHe AeFAL fibrino]
intermicrobial matrix®. o] Fo]Z u| G <&Zd
o}&] wjsf= o] )4l Tempro}l Nalbandian'?
2 AAE =42 occlusive portiond} open
microstructurey- M| FF-FA el 7l F-ALS e A
T3 FA: 29522 sHaA 7AHe
el AT Hte] wix =] X7Hq) FA
93 3% % ERE Tt T o 9
ZAo Hel ¥92 spAId T B
et xE ¥4 £E Id F9= oy
o] AFZHAE T3 ATl =2 4 o
2 243 & AFANE AYETF AAY
AN GrovstadSe] RshaiEel 44Qelct
A7 o A= o] M go] Hage] Ay
Aot 2E25AY 2E25HA 4 Ay
FZAAFFe HHAA HEY FAE4
Zhol = QA AFH-EE ¢4} AFAS 5
AR dY A HFA HEd TdSo|
vls] @2 A F35 #Adg 4 gl
M FREeFAte e XA E, T, H4
AR, g THEeE slwA A S
23 4~ 9Jo§ TemproZ} Nalbandiano] X1
8191 5-°] open microstructure X|75-9] rZF-
A9 9], el WA FAs oj2iE =t
g gt 2FF2E Mg FA3AY
Mz §& 7heAFH AAFAM 47 A

108

FHEY 23 =9¥ A
+ 5 AU AT A AR
oA A gH-Fe] AztEe] ZtEoz 23
SuAM e SEe 2 HE 2 9als)
3= FAE FFHASD o2F AR 2
S M u] XejiAte] A MFEFA
HE #EE 3 9o

Al A NAM 4~657F 25| te] x)2o] o
o A& 37 FEY x2/0A14717)
2~3FFE S5 F5 A euuzAy w9
FRAAY AR dARI Fo} 244 S
3 HAAA o] Et ooy sy
NYzA ) = ALFE-E AL 5 e CEJ
39 Imm7kA] AA=e gldd JHAME
rZojilo] HFAQo] BE Ao MFo H
Aol AL &3 S TEZAME A
5 AFE & ARAT I o] g5
Av F7lel 2" Ao AldEF sl
7 F2 A%E X 27)14E k29 a9
Foll M= AN E g Fe Algte] 3
Aoy I 2EHAY ko] HE
A Aol FgEe] Aol UAHAT
ko M Aot Z2F- A4S Vepligldh

AEF AAL Ao Ydwe] Fatain)A
dATell M edel A Aol FaEe] Qx| ¢
< FHAME T F0EdM F5E gt A
ol d4EE WAL old A=
X7 ¥-2] open structuredi] A A|E A7) 2 9l
A7 ol Fag Ao Aoz ARF ¢
UL o]FA HITE Fa " AT 2
Z A7 7hsAE 2ol & Aol
AJAl #AAA] occlusive portiond| M= A HHE
o FHAFG] #4435 Jebged o
= 2229 A3l occlusive portiono] 2|7 -0
My 293l 7 g EueA AT AF7)
I3 w8 XA FoME A7A AEA
ol fol3h Hgol FFA3 Aol A



HET o HES we 2REes 4
U & il e la}il 4% 4+ 999
s 3230 SUSAAE AT 5

R e '_‘445]9&1‘:} °]74° A}718F Tempro
9} Nalbandian?¢] A#E AR e}= Ao A
Aol A Ao T 27 E Aldhd 2
ofFEyl F¥o FF 4 A== 2A
HEohd oz "ﬂﬂ'«] =gE g4
g 9ol e 2AAfole dedS AA
ed 252 € 4 ok Ad g AlFeE

o] AF83e Lingo] B1% nje} 2
o AFAAZAY Aol AIHE 1Y &
sgenz 27 %3F 39 ARAA AE
9 Aol $usT B 2710 AR Fe
Aol MY Aelch

3 x2d To YAA A #Ag Hu
2 A SelvigE'?, Nowzari®} Slots? = 3} A F
AgdAM AFE2A AAFEEY A4 £
o} = AAAY Adelete] #AAFE st A
TolA AMAA o] =2EH T} ATLF=T}
A2 AdE AAE + e JPo. &
ATFAME FARIA o] xEHA] ¢ 7
-9 Xfz27] A FetzA] AAFY ALF
Age] & b8 2 =R o]F =
A& AT wet AA AF, F2ALR
Asstgeg dAd & dds AP Ad
o] BA ool x XFARA 3ol J3FE w[H
= oz 4A AFHATY FEI o
g A€o dF o 79 4 glenz ¥
Folle AleF el T35 Algelu 2344
A AA" oM AFFE U3 dF
7} Qdelof & Zloly o) B3 Holwlde
E9t Al Az dRAS I
¥ 9 AFE FA =g @ ez A
Febh WangS"e ARARAN $39 7}
#Haol] g XF2z A AF] FEAALE
B3l =dl S. mutans®} P. gingivalis7} 713
2 Rasign o) A Fe ot 7 7
=7} Aol dtet slolch wpEtA AFoe &

L

109

AT FRIE BYS
o] 8 7%}

=3} LingE¥o| W13 g2 A&eF f=d
AYZAL 9F S 9uksh} AeAd e
249 A EHA e o5 4z wls
HA A 24" $ 9lenz A4
B ookqet 2ol el = A EH o2 Ad 9l 4

FZA0) AL 7HA o} & Aot

st o] AFHae 93 dF= B o
FAN ARRGES] F2 BN AFEA
AYeF 4oz AAL %S A=
Aol 23¢ olg0h 2ot HANYE A
AZ] o15E 4 Yol Aokl 257 AL
+ ded, F %S AdAgezE A A4
2 smearinge] Webd 4 AT o9 AR
A7t Belse] we) o= RplEA A
o 24 345 T & At =Y T
7 7o) &9 AFZAAAY L e-PTFE
o] Al FRHE A f 5 W3} %
o) T3l A xE2F A} HFd we} o
T e A9 e Aol

Simiong'?-& LA F QAFA WA £A] it
AL o] =2 " 1034 ZX2A A Fol
ez Zradgiche YA d73F3E Bx
St AR F AFAE WA Wel A
25 Gore—Fex Augmentation Material®2)
inner occlusive membraned %3 AdFe] T3}
g 4 grAst WEAx Fsed dele
NS Sboblrl Ash A 2ARAA 4
%3] Teflon chamberE ¥&3 F 1-4F73+ F
7l 914A17|2 SEM, LMo 9jme] A
52, 2 AlFFAY, e AEE
A qgRE "&’33}951‘:1'") 2 A 2EE F
& AFE AT 2-3%e) Aen 453
£ el BT YIS ALL W
& 5 Ao stdek wEtA old A3 e
AzA AR BHoz g 2wt
TN xE9A 4F o Fele AAFH O &
o ok g T3 WA ez A

AT AN A

-



of duht FFE 4 UL AA o =2F
F deAel det AlEF x2d At 7
2 AAE ¢ de 717k A 4 s
wetA el AFHEH FAHE 26l
A ololl Hs Fel FEol Helof 3w o &
Edz st Asw o, e Y E23
33 B4, A3 e 2RTeEN I
34 FAge] AR AFFel w2 zHL

Aol Fbsielst 2ok
V.24 &

B A97E 2AARES ASE o =2
9 AZEEA, ATFYTAE Gohi e
29 AFLdo) YA Aol oWy 3%
& AREA FrkstaA Al A=

ZANAHES AEF 41-6FF Aot
=242 AAY G AR AR
FAMAGNAY FGAnIA o2 whisimie)
AFEAY 2Ry, Yo ATYFY
& BRT YA YA FHFAR
W ZSgeh 2 A3 g B4lvh 2% A
$270 =2945 AQAFF] A5
o x29 wtelme] Todde AFel Yol
Base] AA2H YYD Adel 3L F
& gk w29, 53
Fo4ol A%AHY 4G A4S
o3 Ahs) 2okt Aol HFHY

& AeE FAT F AdH
Hn2s

1. Melcher AH: On the repair potential of
periodontal tissues. J Periodontol 47
256 — 260, 1976.

2. Nyman S, Gottlow J, Karmring T, Lindhe
J: The regenerative potential of the
periodontal ligament. An experimental
study in the monkey. J Clin Periodontol

110

9 : 257265, 1982

3. Gottlow J, Nyman S, Karring T, Lindhe
J: New attachment formation in the
human periodontium by guided tissue
regeneration. Case reports. J Clin
Periodontol 13 : 604 — 616, 1986.

4. Becker W, Becker BE: Guided tissue
regeneration for implants placed into
extraction sockets and for implant
dehiscences : Surgical techniques and case
reports. Int J Periodontics Restorative
Dent 10 : 377 —391, 1990.

5. Caffesse RG, Smith BA, Duff B, Morrison
EC, Merril D, Becker W: Class II
furcations treated by a GTR in humans
. Case reports. J Periodontol 61 : 510—
514, 1990.

6. Haney JM, Nilveus RE, McMillan PJ,
Wikesjo UME: Periodontal repair in dogs
: ePTFE barrier membranes support
wound stabilization and enhance bone
regeneration. J Periodontol 64 @ 883 —890,
1993.

7. Lazzara R: Immediate implant placement
into extraction sites : Surgical and
restorative advantages. Int J Periodontics
Rest Dent 9 : 333 -344, 1989.

8. Lekovic V, Kenney E, Carranza F, Danilovic
V: Treatment of class II furcation defects
using porous hydroxylapatite in conjunction
with a PTFE membrane. J Periodontol 63
: 215-219, 1990.

9. Pontoriero R, Lindhe J, Nyman S: GTR

in degree II furcation involved mandibular

molars. A clinical study. J Clin

Periodontol 115 : 247 - 254, 1988.

Selvig KA, Nilveus RE, Fitsmorris L,

Kertsen B, Khorsendi SS: Scanning

electron microscopic observations of cell

10.



11.

population and bacterial contamination of
membranes used for guided tissue
regeneration in humans. J Periodontol 61
. 515-520, 1990.

Grevstad HJ, Leknes KN: Ultrastructure
of plaque associated with polytetra ~
fluoroethylene membranes used for guided
tissue regeneration. J Clin Periodontol 20
193 -198, 1993.

12. Tempro PJ, Nalbandian J: Colonization of

retrieved PTFE membranes : Morphologic
and microbiological observations. J

Periodontol 64 : 162-168, 1993.

13. Wang HL, Yuan K, Burgett F, Shyr Y,

14.

15.

Syed S: Adherence of oral microorganisms
to guided tissue membranes: An in vitro
study. J Periodontol 65 : 211 —218, 1994.
Selvig KA, Kersten BG, Chamberlain
ADH, Wikesjo UME, Nilveus RE:
Regenerative surgery of intrabony
periodontal defects using ePTFE barrier
membranes : Scanning electron micro—
scopic evaluation of retrieved membranes
versus clinical healing. J Periodontol 63 :
974 - 978, 1992.

Simion M, Trisi P, Maglione M, Piatelli
A: A preliminary report on a method for
studying the permeability of expanded
polytetrafluoroethylene membrane to
bacteria in vitro: A scanning electron
microscopic and histologic study. J
Periodontol 65 : 755 —761, 1994.

16. Simion M, Baldoni M, Rossi P, Zaffe D:

111

17.

18.

19.

20.

21.

A comparative study of the effectiveness
of GTAM membranes with and without
early exposure during the healing period.
Int J Periodontics Restorative Dent 14 :
167 — 180, 1994.

Simion M, Trnsi P, Maglione M, Piatelli
A Bacterial penetration in vitro through
GTAM membrane with and without
topical chlorhexidine application. A light
and scanning electron microscopic study. J
Clin Periodontol. 22 : 321 -331, 199.
Slots J, Rams RE: Antibiotics in
periodontal therapy: Advantages and
disadvantages. J Clin Periodontol 17 :
479 - 493, 1990.

Newman MG: The role of infection and
antiinfection treatment in regenerative
therapy. J Periodontol 64 : 1166-1170,
1993.

Sander L, Frandsen EVG, Amberg D,
Warrer K, Karring T: Effect of local
of
periodontal healing following GTR.
Clinical findings. J Periodontol 71 : 865—
870, 1992.

Ling L, Lai Y, Hwang H, Chen H:

Response of regenerative tissues to

application metronidazole on

plaque: A histologic study in monkeys. J
Periodontol 65 : 781 —787, 1994.
Nowzari H, Slots J: Microorganisms in
polytetrafluoroethylene barrier membranes
for guided tissue regeneration. J Clin
Periodontol 21 : 203 - 210, 19%4.



Legends of Photographs

Photograph 1. LM view of unexposed membrane during GTR healing period.
a) Cervical portion showed slight bacterial apposition and penetration( X 400).
b) In the apical portion, there was no bacteria seen and plenty of cells were seen on
the surface and in the interfibrillar spaces( x40).
c) Higher power view of the apical portion showed many cell nuclei between the
fibrillar matrices( X400) and clear empty interfibrillar spaces(¥).

Photograph 2. LM view of exposed membrane during GTR healing period.
a) Cervical portion showed massive bacterial apposition and penetration into
interfibrillar spaces( X 100).
b, ¢) In the apical portion, there were many bacteria infiltrated in vertical and

horizontal direction and tissue cell was rarely seen on the surface and in the
interfibrillar spaces( X100, Xx400).

Photograph 3. SEM view of unexposed membrane during GTR healing period{ X 2000).

a) Fine fibrin web and interdispersed crenate RBC was seen in the external surface.

b) More accentuated fibrous structure was seen.

¢) Apical portion( X1500) in external surface :
More dense and finely lamellated structure and the cell processes of fibroblasts
attached to the membrane surface in the apical portion.

d) Apical portion( X1500) in the internal surface:
Fine collagen fibers were laid to the membrane surface in the absence of bacteria.

Photograph 4. SEM view of membrane exposed to oral environment during GTR healing

period( % 2000).

a) Bacteria deposited in mass —like plaque in cevical open microstructure of internal
surface.

b) Partially occlusive portion in the middle portion:
Some bacteria and fibrous structures were intermingled.

c) Apical portion of internal surface:
Some RBCs and WBCs, and small isolated bacterial mass were seen.

d) Thick bacterial mass were seen in the apical portion of the external surface.
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Photograph 5. SEM view of an apparently unexposed membrane but loosely covered
with overlying gingiva( X 2000).
a) A few fibrous insert and slight bacterial aggregates were seen on the apical portion
of the internal surface.
b) Intermingled fibril formation and fibroblast in the middle portion of the internal
surface. Spirochetes were occasionally seen.
¢) Flattened fibroblasts and spirochetes were observed, in the presence of bacterial

aggregates.
d) A few WBC and spirochetes were seen in deep apical portion.

Abbreviations @ B, bacteria
C, tissue cell
FP, Fibroblastic cell process
Fb, Fibroblast cell
Fr, Fibrin network
P, pore
R, RBC
S, spirochete
W, WBC
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— Abstract —

Bacterial Adhesion And Penetration To e-PTFE Membrane Used
For The Guided Tissue Regeneration

Hyun - Ju Chung, Sung - Mi Lee, Ho —Jae Lee, Ok —Soo Kim
Dept. of Periodontology, College of Dentistry
Chon ~nam National University

This study was performed to observe the bacterial adhesion and penetration to e—
PTFE membrane following guided tissue regeneration(GTR) procedure and to evaluate
the association of the membrane exposure and bacterial contamination with the clinical
outcome. For the study, ten infrabony defects in 9 patient were treated by mucoperiosteal
flap operation including placement of the ¢ —PTFE membrane. The treated teeth were
monitored weekly for the membrane exposure, gingival recession and gingival inflammation.
The membranes were retrieved after 4 to 6 weeks, examined by SEM for bacterial
contamination and adherent connective tisue elements, and observed under LM for the
bacterial penetration into membrane. Three months postsurgery, the defect sites were
clinically reexamined for the changes in attachment level and probing depth. Comparison
of the ultrastuctural findings and clinical outcome revealed that extent of membrane
exposure and bacterial contamination of the membrane was inversely associated with
clinical attachment gain. From this finding, the extent of membrane exposure and the
bacterial contamination on the apical portion of the e —PTFE membrane at the time of
removal seemed to be a critical determinant on the clinical outcome of GTR and the
membrane exposure needs to be controlled for optimal results.
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