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Introduction of fibrin adhesive system (tissucol) in periodontal
surgery; part Il : clinical pocket reduction and attachment
regeneration

Abdullatif Al-Juboury B.D.S., Ph.D.*

Abstract:

The major goal of periodontal therapy is to eliminate the periodontal pockets and
to create @ connective tissue attachment. Forty two patients with periodontal pockets
subdivided into 2 groups, Tissucol group, 21 patient were treated surgically with
introduction of Tissucol bicadhesive material, other 21 patients were also treated
surgically their flaps were sutured according to the traditional suture technique. The
cesult showed that there were a significant gain in the pocket depths reduction and
attachment levels in both groups, but that of Tissucel group is superior than that of
suturing group. The patients were followed for six months, the stability of the gain in
Tissucol group still significant, while that of suturing group showed a significant loss in
pocket depth reduction and attachment level during the six months of follow up. The
result suggested that the tissucol help in creation of connective tissue aftachment and
preventing the invasion of epithelial growth. The role of oral hygiene were also taken in
consideration , as long the oral hygiens kept in healthy state level as the gain in pocket
depth and attachment level maintained stable .
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Introduction: either from pgingival fissues or
periodomtal tissues could impaired due to
At present  fime the the behaviors and kinetics of the

junctional epithelium which during the
carly critical phase of healing tends to
proliferate apically along the root

conventional  treatment of the
periodontal pockets aimed to  the
regeneration of  the  periodontal

connective tissues , the healing by the
regenerative  attachment requires an
interaction between fibroblasts and the
planned or demineralized root surfaces
‘) this interaction is carried out by the
formation of a fibrin linkage with (he
collagen of the root surfaces , which
followed by a subsequent replacement of
the fibrin linkage by collagen fibers .
Regeneration of the connective tissues
from a fibroblasts populations arising

surfaces , thus precluding the contact
between fibroblasts population and root
surfaces

Regeneration of the collagenous
connective tissucs of the periodontal
apparatus obtained either as a new
attachment after the demineralization of
the root surfaces by citric acid or as a
reattachment after the mechanical
debridement and climination of old
infected cementum ' . Regeneration
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process needs a denudation of the radical
dentin as well as the activation and
enhancement of fibroblasts , osteoblasts
and cementoblasts 7' .

During the last two decades ,
many trials have been donc 1o pget a
regenerative connective tissue
attachment , included inventions and
modifications in the surgical technology
UALEM introduction of a synthetic
materials "5 and the introduction of
a natural occurring biologic materials
(2132325 {5 order to enhance the
connective tissue regeneration and at the
same time to prevent the disagreeable
epithelial growth to invade into the arca
of contact between the periodontal

fibrows tissue and the tooth/root surfaces .

This epithelial invasion could lead to an
gpithelial or mixed attachment sk

Plasma fibronectin , a multi-
functioned glycoprotein has attracted
much interest in the context of the
healing process 1) beeause it activales
fibroblasts and provide an extra cellular
adhesive matrix for their migration .
When incorporated in clotting plasma
serves as a substrate for the activity of
factor X111 by forming covalent linkage
with fibrin and eollagen " . Fibronctin
has opsonic activity for macrophages as
a scavenpers which could be important
for biologic debridement of non-needed
tissular remainders in the wounded area
{2930)

Tissucol , a fibrin adhesive
system of which plasma fibronectin |
fibrinogen , factor XIII and thrombin are
essential constituents , it is a naturally
occurring  Tissue  adhesive  with
haemostatic properties , have the ability
to activate fibroblasts and  other
formative cells ®'*%

The aim ol this study was to
investigate the reduction in probing
depth of periodontal pockets and the

attachment level stability over six
months after the introduetion of Tissucol
and to be compared with the pocket
depth reduction and attachment level

stability obtained after  traditional
suturing over the same period of
observation .

Material and method:
A- Tissu sroup (T.6

Twenty one patient , 10 men and
11 women , aged 16-35 years |,
incorporated in  this group , were
examined clinically and radiologically |
they have had a chronic periodontitis
with pocket depth ranged from 4-10mm ,
the clinical data collected for each
patient included age , sex , peneral
health , gingival inflammations
ac:r:l::rdin§ to the Gingival bleeding index
(GBI ™7, plague index (PLT™ pmhing
depth of pockets , attachment level i
bleeding time . clotting time , HBs and
HIV negatives Area of surgical
procedures and the number of teeth
involved were also recorded | The area
of surgical procedure were selected
according to  the deepest pocket
measurements recorded climically and
radiologically . Anachment level and
probing depth have been recorded
immediately before surgery as a base
line records , then first , second , third
and sixth months successfully .
Granulation tissue debridement and
mechanical root planning have been
petformed with new Gracy hand
instruments (Hu-friend — immunity,
USA, and GC — American, USA)
according to usual surgical protocel of
pericdontal  flap  surgery. Tissucol
components were prepared using water
bath at 37°C, slow solidification manner
were used in order to gain time for flap
adaptation.
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Two components fibrin sealant,
heat treated, Tissucol material prepared
according to the manual of instruction
supplied. The lyophilized powder which
after reconstitution gives Iml of Tissucol
solution contains:

Clotiable protein 75-115mg
Thereof fibrinogen 70-110mg
Plasma fibronectin 2-9 mg
(C163)
Factor X111 10-50 U
Plasmogen 40-120mg
Aprotinin solution 300 Kil/ml
(bovine)
Thrombin 4 (bovine) 4 IU/Iml
slow solidification
Calcium Chleride 40 mmeol/L
solution

Tisseel lyophilized mixed with
aprotinin solution o get tissee]l selution
(first component), the Ilyophilized
thrombin mixed with caleium chlonde
solution to get thrombin solution {(second
component) , these lwo preparations
must done separately in water bath at
37"C . A simultaneous application by the
Duploject applicator (provided) , the
totality of wound area , flap borders |
pocket spaces , cervicular and interdental
areas | the exposed alveolar bone | and
root surface were completely covered
with the bio-adhesive material , flaps
were replaced and adapted by a gentle
digital adaptation to the required
position . Probing depth and attachment
level messurements were performed
with WHO CPTN probe . as well as the
Gingival bleeding index ((GBI) and
Plague index (P11} ).

B- Suturing group (8.G.):

Twenty one patients . 11 men
and 10 women aged 22-51 year
involved in this group , they were
examined clinically and radiclogically ,

they have had a chronic adult
periodomitis with probing pockeis depth
ranged from 4-10mm . A similar clinical
data as Tissucol group were collected
and recorded . The surgical arca were
selected as similar as possible to those
chosen in Tissucol group . The surgical
procedures applied were identical to
those of Tissucol group .

After soft Tissue debridement
and mechanical root planning , the flaps
have been sutured by means of a
continuous interdental techmique , 30
black =ilk (Ethicon) , semicircular
triangular tip needle have been used |
several washes with warm normal saline
have been performed as Tissucol group .
All  swrpery, suturing,  Tissucol
applications were done by the author.

All our patients in both groups
have normal bleeding time, normal
clotting time , good gencral health |, with
normal hematologic picture , negative
HBs , and HIVY .

The statistical analyses in this
study based upon the t-test and student
Fisher test '**

Results:

The average age of the total
sample (42 patient) was 30.8814.7. In
Tissucol group , the average ape was
30+4.3 | and that of suturing group was
30.95£3.26 . There were no significant
varations of age variables, the bleeding
time and clotting times variables. GBI
and PLI were insignificantly deviated in
bath groups when compare the base lines
data with that of the follow up period , as
well as when comparing GBI and PLI
data of T.G. with that of 5.G. (Table 1 ,
7).
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Table (1): GBI, Fﬂl:it:fz_t;-: MEANS AVErage.
Baseline First month | 2™ month 3" menth 6 month
T.G. (.59 (.48 0.51 .65 0.71
5.0G. (.65 (.61 (.65 0.7 0.82
—

- Insignificant deference with baseline data.

First month
T.G. (.13 (.18 (.18 0.12 0.12
ST, (18 B .15 .13 015 0,18

- insignificant deference with bascline data .

A- Tissuecol group; T.G.: (Fig. 1)
Probing depth
operated areas showed a  significant

Tahle (3): The

records  of

decrease in depth, one month as well as
6 months postoperative when compared
to the baseline records {(Table 3 and 6).

First month

- month

3™ month

month

.69

3.534

3.55

i

3.5

.28

3.14

2.94

About 3.7mm pan of pockel
depth was obtmned at the first months
which decreased up o 3.5mm at the

gixth months |, this loss (5.1%) was
insignificant (P=0.05) . A sgnificant
difference were alsp obtained in
attachment level one and six months
postoperatively when compared to the
base line records (P<0.05) (Table 6),
about 3.63mm gain was obiained at the

First month

first month which decreased up to 3.28
at the sixth month , this loss (9%) was
insignificant . The postoperative records
were sipnificantly indifferent when data
compared to each other in GBI , PLI ,
probing pocket depth and attachment
level . this result could suggest an
adequate attachment stability . (Table 3,
4, 5 6), all our patents didn't show
neither immadiate nor retarded allergies,

month

3.61

3.58

3128

2.68

2.58

232

Table (5): Percentage of loss in pocket depth and attachment level between first month
and sixth month data |

Pocket depth

Attachment level

19 mm 5.1%

0.35mm 9%

0.56mm 16%

0.36mm 13%
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Fig.(1): Examples of cases treated with tissucal bivadhesive material Al, 2,
3, :during surgery; B1, 2, 3, ssix months later
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Table 6

eei - Changes in probing depth and attachment level (patient means) Tissucol growp . e o L
Moy PBPD PP | PRD P.P.D rPD P T AL Ak AL T
baseline Imonth | 2momh  3month _ 6Gmonth  baseline | Imonth  2moath  Imenth | & menth
L4 752001 238034 2 _mmuum..i..m_.n..mwlﬂui 1924045 57402 u.mmm_ _FhEO J._I-HI};;.__ 33E04]
.-ulsw,_u:wg;_ _2B8£022 2381034 2504027 1804040 5784302 294027 293033 Hnlﬁ_miug.w.m.ﬁ
3 39014008 12301 [ 1382003 1.8+0.18 __lu.%_iu_z 6.6%0,12 1 355071 351041 363003 33E0.02
_H 61407113154 031 3504038 3704035 3.00+0.16) TE+08] J.mhﬁ._: 384031 38£0.73 | m.mw_u.ﬁ]._
© 5 19374030{2954233 28030 Eﬁtwcz 234003 [756£0.22! 214031 224031 23+0.52 | 254006
_.I_ml ESa+ 019 300+0.01 .,_IEHEH_ 300000 | 3.00£0.01 | 6.6+ 0.0] _ 1 | 232041 ' 202003 1 20£053 | 2,1 002
T 6784031 (3052031 314£026] 3383032 3004037 SE+109 | 28408 218+031 I +018 | 3] £0.10
8 lssdanyn| 231007 268035 -.& £0.24; 250 £0.27 | 6.67 £ 0.1] | 302001 0312022 55100 354051
_ E _m?w_”__.___ 23£0.01 u.mw.@_L mwf:!ﬁu..h_;_”__ 6224031 384001 3BE032 381021 | 3.61017
10 | 488 +0.3 | 3.1 20,01 .H.umH..g..___..__ 951034 21030 [ 424051 234008 234023 25+£081 (28028 |
A ...“ 932012 124001 134003 | 1.320.04 132004 [4d 035 ] 204001 23015 26200 | ;_HEH
2 489022 224006 22%0.17 244012 | 252008 | 642028 | 262081 28£0.]08 30L0.32 312015 |
113 554028 | 234006 282031 2830031254018 | 67#047 | 274031  2.740.12 | 3.140.23 | 3.220.15 |
14 g :.._H:._._T.mﬁ,ld.:ul.q_luﬁm 2REQN [ 282007 | 7T8£005 | 374000 374001 | X702 | 4.020.11 )
_|_m | 6.824£0.20| 3.0+£033 | 324033 | 3.3£020 | 3.5+035 8201 | 38£022 | 3840.10 | 414031 | 435029 |
16 5.60+0.07 284022 - 254022 242031 | 244003 | 9162025502004 55081 | 574030 EE,.E
_mI_IME_W_M_E u-_ws.u.q_.d.ww__u_wm_H.EHE_ 34405 TEO406  ZOE£029 304035 321043 33300
18 10.440.25 442004, 4440060 452022 (452036, 1024038 604035 604035 6.120.13 _m.fi:u
|19 IB53£003 302021 33033 (334021 [ 35£027 | 84£0.02 414035 422037 L.ﬁn._I_Wm;:
20 (788 £0.17) 384001 372001 | 35+£001 | 35+0.00 (8781022 574020 Hﬁqﬁ.l 04031 651 £022°
30 602021 4.1 £0.08 umm...._..a_w_w._. 2.8240.19'3.78£020| 9.9£0.14 | _ 602011 624031 | 68+021 | 68£0.2
|643 4076 274 £ 033 2ER9 H033| 288 2032 2932034 7181 16 35530506 3.6£0.58 | 28£006 | 39£0.57

Intragroup m:._r_m_._rm.m hetween hase line and | month were significant P = (.05
Intragroup differenees bevween base line and & maonth were significant ' < 0,035
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the
prohing depth as well as attachment
level records of operated areas showed a
significant decrease (P<0.05), when
compare the baseline records with the

As in precedent  group

first month and sixth  month
postoperative data.

The gain in pocket depth was
3.5mun at the first month , decreased up
to 2.94 gt the sixth month , this loss
(16%) were significant (P<0.05) , the
gain in attachment level was 2.68mm , at
the first month , then decreased up to
2 32mm at the sixth moenth . this loss
(13%) was significant . (P=0.05)
(table 3.4 .,5,7)

No significant differences were
observed in GBI, PLI , pocket depth and
attachment  level  records  when
comparing the post operative data
successfully with each other . The
significant difference were  obtained
between the first and sixth months data
in amount of pain in pocket reduction
and attachment level .

A statistical comparism in
variance " between the data of T-G and
that of -G showed that the base line
records were significantly indifferent |
the postoperative records showed a
significant variations in privilege to T.G.
group with the exception of GBI and PLI
(P<0.05) .

Discussion and conclusions:
In periodontal flap surgery, the

final healing depends upon the selective
cell repopulations of the region adjacent

to the prepared root surfaces by
epithelial cells, gingival connective
tissue cells . endosteal cells , and

pericdontal ligament cells G738 Indesd ,
several lines of evidences suggested that

the initial events in periodontal wound
healing are of a critical imporiance in
determining whether or not healing by
connective tissue regeneration is likely
to oceur ' . Predictable periodontal
regeneration  following  periodental
surgety is a major goal of therapy "
Surgery aimed to create a
allachment or a reattachment of
perindontal  connective  tissucs, the
eventual  debridement of infected
connective tissue with a chemical or a
mechanical root planning could perform
the hagic conditions for connective tissue
regeneration . Attachment regeneration
requites  an  interaction  between
fibroblasts and root surface in an attempt
to confer a selective advantages upon
fibroblasts aver epithelial cell in order to
avercome the epithelial prowth during
healing events and to enhance the
connective tissues regeneration P41,

TEW

The guided tissue regeneration
(GTR) procedure  with  collagen
membrane either absorbable or non
absorbable """ has been introduced to
periodontal surgery in order to obtain a
regencrative connective tissue
artachment and to prevent the epithelial
invention ' . Even the GTR has shown
a promising result , especially when
associated with the absorbable collagen
membrane . its action based on the
ability of collagen membrane to attract
fibrohlasts and facilitate clotting by
aggfcgmin%[ﬁle platelets to act 8as

hemaostat Y4 g6 it was effective in
inhibiting epithelial migration and
promoting npew conneclive Tssue

attachment 7" . GTR still associated
with surgical complications such as
exposure and infections in addition to
the technical difficulties ‘' .
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Table 7
___ Changes in probing depth and attachment level (patient means) Suturing group .
[Ne' BEPRD  PPD P.P.D PRE [- PPD AL R R R g e
L haseline _ | imonth | Zmonth  Smomh Gmonth | baseline | inoath | 2 month 4 3 mankhy - 6 month

_ﬁﬂ_wcﬁ_ 30z E_ 3112008 3282028 3.6£0.20 7254045 4 +E+a_i 4204 0,257 4352032 4652031

302032 L.a_H_ﬂ__u:. 381010 #mﬁ.n.u H_._c._.:..#.ﬂ“ AG£022 |430+0.27 4642035 4844014

i 3 ..#.:w_.,__: .,__+= Wwﬁ..ﬁﬁ Y4001 3 1Ee0 770071 h.uuué.ﬁ 4284018 433031 4834031 |
'3 Jo56£039] 482013 [ 514017 3552022 574022 | f.._;,__.mi.m..ﬁi__._w 5503031 574029 | 592019 |
5 17738057 494022 0 534017 S3F0.18 _ 534017 | 054032 [ 552033 | 584019 | 584033 | 502020

| 7 ?_,ia.ﬁ_-.__Lh.:_.m:wm.: 544027 544023 615£030| 44£033 | 454002 | 482017 492021 |

PP
—— g —

"8 [5704018] 20 £016 | 2.1£0.27 m.an.jI_.u...u._...a.L_ 5514022 4DE022  43% 012 482002 | 50200 |

e _— L —

Faiddl '} e L } g g
_.m_ v o 0.0 :__H:.E_:H_”_: 30120011 3.5%031 5712033 452007 | 4540.12 | 48102

6 [aos031 572071 60%013 604033 ' 614011 1062032 6002030162002, 630045 7.2£033 |

e — e ————— — T 1 1

e | = i
.f.:h_;.aju..“uﬁm 154008 264055, 274027 [S.08£0.12 432037 [ 432022 i_wg_..,:.umwc.ﬂ

Il '444009] 204029 [ 202001 224001 23+ 22 5320350 ELH_“__..-- 402112 " 404037 401 £ 027
12 1508+0271 2140221292011 3.1+£067

_ 325032 (4954092 42404 (4332045 432020 433£0.21]
(13 [635£036! 304024 | 302028 32 40.08 | 314009 | 5.094038 | EE& 494033 | 50509 509408
18 (5632051 334029 | 332026 | 3.620.15 [ 3.7+0.15 14504039 352034 | 352022 | 3.54029 35£03

T BA2£057 412017 | 4.1£0.20 ° n.#_u.;._lmﬁc.ﬁ 611 0011 5.5+ 028 munaatmw.ﬂ_.ﬁ SHE028 |

|ﬂ.
_.|_.mll.m_-,.m 4042 33£0.0) | 342015 36017

_,.___.Z.um 32 444056 | 444055 454019 | 454027 (1051 £025| 60409 | 60035 |
3

£0.19 1 454027 | 561073 6031

023 | 42030 | 42£022 40+037 | 50£037 |99£0.09 | 612006 _m_:_m.ﬁn 6.0 £ 0.1 T_ﬁa..ﬁu_
-_l._Lm..wm_“:_.| __u|_-.f.._5.. n__HH_“___ 43+022 ! 46022 |2162D027| 6.1 £038 (6.1 0.39 _a_.;:__:_l__xuc_m.
ul_ﬂm 1| 42407 | 424018 45£061 | 51+001 [9324034| 51203 W.H:E_msuﬂ_:u._m:_é:

40+0.04 [9.11£022) 650,58 | 661061 | 6.6+0.16 670 %022

"985 0,14 432018 | 4.5£0.28 | 472021 | 33+£3]1 [R8E2036/ 532053, 552041 574016 S48 = 028!
— 1707 T3 . 5.4 = (19

] —— = e I_I —

! :a._.“_u__“._”_: 357 £0.51 3792049 3934049415049 “____ﬁ._ru._ 1952089 [» .L+_..;mm__m+_“_.m.m

———C ar=a

Intraproup differences belween hase line and 1 month were siani ficant P < 0.05 .
Entragraup diflerences between base line and & month were significant B < 0a3
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The regenerative  conneetive
tissue attachment didn’t limited to the
fibroblasts activation only , but to
osteoblasts and cementablasts activation
too "4 Cementoblast engineering
43 confirm the selective behavior of
periodontal cells and support the role of
cementoblasts in periodontal
regeneration .

Tissucol able 1o form a ground
substrate  for cellular growth of
hibroblasts asteoblasts and
cementoblasts da2s) , the plasma factors
stimulate  fibroblasts adhesion  and
growth , fibronectin covalently linked to
fibrin and collagen by facto X ,
thrombin able o convert fibrinogen into
fibrin and factor XIII to its active form
during the final stage of blood
coagulation and to stimulate fhmh]ﬂ.ﬂ
growth and mliagven synthesis 7" | A
cellular dermal matrix “" and Enamel
mairix  “*" have been experienced
recently , showed an increase in gingival
margin  thickness and  increased
keratinization with a significant gain in
attachment level |, their use is limited to
oenly a gum recession cases .
Bioabsorbable materials other than
collagen “" like polydioxanan and
polylectide acetyltributyl citrate have
been wused in  infrabony pockets in
association with GTR |, these synthetic
chemical materials showed gain &1% in
bone level with stability for 5 years ,
without acting on fibrous attachment .
Synthetic Oligo peptides “® have been
also used as periodontal ligament's cells
activator , showed that the synthetic

peptides  mimicking cells  binding
domain of fibronectin might be a
petential  tool for arranging A

biclogically attractive environment for
periodontal ligament cells which would
enhance  periodontal  regeneration

efficacy . A selective adhesion and
proliferation of periodontal ligament
cells showed essential to obtain a

edictable periodontal regeneration '
21} Tissucol . asitis a liquid , able to
cover all the arcas and spaces even the
meticulons lodges , sticky enough (o
adhere firmly to the underneath tissues
and to form a rapid ground substrate for
a thickness — controlled blood clot .
Begide the natural occurring constitugnts
of tissucol , able to activale the
fibreblasts - osteoblasts and
cementoblasis and perform the cellular
adhesion to form a connective Hssue
network ' . The rapid coagulation and
the rapid closure of the wound opening
could help in forming an attentive and
perfect seal of flap borders which could
prevent l.hl: %]Jlthtllﬂl migration in apu:a]
direction ** | Tissucol could give a
uniformly d|u.1.[|.hqll.u.f blood clot all over
the wounded arca . While stitches may
give an frregular thickened blood clot |
depending upon areas of tissue loss and
flap adaptation . In addition , the
looseness of stitches on gingival margin
creates a loss of flap adhesion that could
open the way to the epithelial i mvamun m
between the flap and root surfaces
The gain in pocket depth and attachment
level after the introduction of Tissucol is
significantly superior to that followed
the traditionally sutured pockets . This
results could sugpest that tissucol
adhesive material could give a
successfully pocket reduction  and
connective tissue attachment .

During the follow up penod .
there were 5% loss in pocket depth gain
in Tissucol group , while in the
traditionally sutured pockets the loss was
16% , this difference appeared
significant (P<0.05) . The attachment
level data showed that the loss in gained
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atachment were reduced 9% during the
follow up period in Tissucol peckets |
and 13% in sutured pockets .

This resull could seggest a
pradual loss in stability , which could be
due to inevitable lonseness of stitches on
flap borders , leading to an epithelial

migration and result in an partial
epithelial attachment .
This difference appeared

significant (P<0.05) , even though could
suggest an epithelial migration occurred
at the coronal part of the sutured flap
which couldn't tolerate and resist the
oral bacterial challenges .

The advantages of Tissucol n
obtaining a significant gain in pocket
depth and attachment level were
maintained during the following 6
months by means of a successful oral
hygiene measures . The stability of
attachment positively depends upon the
maintenance  procedures  and  oral
hygiene control , we cannot neglect the
imporiance of the preventive measures
and oral hygiene performance . As the
eingival diseases initiated as a result of
plaque accumulation , the recurrence of
these diseases also oceurs due to the
same causes . Even though any gain in
pocket depth could maintained as long as
the oral hygiene is kept in 2 healthy
level , taking in consideration the
connective Tissue attachment is more
resistant to the bacterial challenge than
the epithelial or mixed attachment .

The long term attachment and
pocket stability could be suggestedly
related to the oral hygiene performances ,
with a condition that the flap border
sealed attentively and perfectly

Our result could be due to two
reasonable procedures | firstly | the
enhancement of tissuler regenerator and
creation of connective Tissue attachment
by Tissucol constituent as a result of

fibroblast and endosteal cell activation
and a rapid homeostasis that could
prevent the epithelial invasion
Secondly ; by the prevention measures in
keeping the oral hygiene in a healthy
state level .
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