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Long-term Clinicql Outcome ofter
Reconstruction of Periodontql Defects
using q Bovine-Derived Xenogrqft:
q Retrospective Cohort Sfudy

Christ ino Tietmonn, Fronk Bröseler

The present retrospective study evoluotes the long{erm results of reconstructive periodontol sur-
gery using o bovine-derived bone minerol with or without o bio-resorboble collogen membrone.
Teeth 1241) in 54 potients were treoted. Treotment wos performed regordless of the potients' ge-
netic predisposit ion, medicol stotus or sociol hobits. The potients hod to follow o strict orol hy-
giene progromme prior to periodontol surgery. One yeor ofter treotment, on overoll reduction of
the meon pocket probing depth (PPD) of  2.69 mm on overoge ( from 6.88 + 1.89 mm to 4.19
t 1.40 mm) ond on increose in clinicol ottochment level (CAL) of 3.14 mm on overoge (from
8.56 + 2.39 mm to 5.42 t 1.50 mm) could be shown. At two yeors from boseline, no stotisti-
col differences in PPD reduction were found compored to the one yeor's doto.
Within the l imits of the present study, it con be concluded thot periodontol surgicol theropy by
the use of bovine-derived bone minerol with or without o bio-resorboble collogen membrone in
combinotion with o strict orol hygiene progrom results in signif icontly high PPD reduction ond
CAL goin. Thus this treotment oppeors to be o suitoble treotment for severe periodontol defects,
leoding to predictoble ond stoble results.

Key words: Alveolor infrobony defects, deproteinised bovine-derived xenogroft, collogen memorone,
per iodontol  regenerot ion, c l in icol  ot tochment level  goin,  pocket probing depth reduct ion

INTRODUCTION

Guided t issue regenerot ion (GTR) is thought to
funct ion os the control led st imulot ion of  new bone
ond connect ive t issue ottochment formot ion by the
meons of mechonicol  borr iers in oer iodontol  de-
fect sites. lt is oimed to provide the functionol ond
oesthet ic chorocter ist ics (Dohl in et  ol ,  lgBB;
Kor r i ng  e t  o l ,  1993 ) .
For o long time the gold stondord in GTR of severe
periodontol defects hos been o fwo-step pfoce-
dure using non-resorboble borr ier membrones. A
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f i rst  step sufgery involving complete root debr ide-
ment ond defect coveroge wos followed by mem-
brone removol of ter wound heol ing in o surgicol
re-entry procedure (Murphy ond Gunsol ley,  2OO3,
Needlemon et ol ,  2005; Trombel l i ,  2005).
In recent yeors, GTR hos been given support by
the technologicol development of bone substitutes
ond resorboble memDrones, ovoiding o second
surgicol intervention ond providing spoce for peri-
odontol regenerotion underneolh the membrone
(Bunyorotove i  ond Wong,2O0l  ) .  C l in ico l  s tud ies
hove shown thot the treotment of oeriodontol os-
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seous defects using deproteinised bovine-derived
xenogroft (BDX), either in combinotion with o
GTRr/membrone technique or without, leods to
signif icont cl inicol odvontoges when compored
with open flop debridement olone. lt con yield to
o reduction of cl inicol pocket probing depth (PPD),
to on increose of the clinicol ottochment lever
(CAL) ond therefore to o higher probobil i ty of o
successful  regenerot ion of  the per iodont ium.
However, most studies included only smoll potient
pools with regenerotively treoted defects
(Comorgo et ol ,  2OOO; Clergeou et ol ,  1996' ,
Dietr ich et  ol ,  2003; Houser et  ol ,  2OO1 ;  Murphy
ond Gunsolley, 2003; Needlemon et ol, 2OO5;
Poo lon ton io ,2OO2;  Scobb io  ond  T rombe l l i ,
2OO4; Sculeon et ol, 2OO5; Sculeon et ol,
2OO4o, 2OO4b; Tonetti et ol, 2OO4; Trombell i ,
2OO5; Yomodo et ol, 2OO2l.
The doto collected in clinicol tr iols hove been un-
derlined by o l imited number of histologicol evotu-
otions of the GTR-treoted defect sites. Humon his-
tologies reveoled thot combinotion theropy using
deproteinised BDX ond o collogen membrone con
result in periodontol regenerotion, including new
formotion of cementum, periodontol l igoment ond
olveolor bone (Comelo et  ol ,  

. l998; 
Comelo et

ol, 2OO1 ; Hortmon et ol, 2004, Mellonig , 2000,
Sculeon et ol, 2004o, 2OO4bl.
In generol, BDX hos shown to be osteoconductive
ond con be well integroted into the noturol bone re
modelling lArtzi et ol, 2003). BDX is only slowly re-
sorbed ond therefore spoce mointoining (Scorono et
ol,2OO4; Schlegel ond Donoth, 1998), result ing in
long-term stobilisotion of periodontol regenerotion
(Stovropoulos ond Korring, 2005). To the outhors'
knowledge, this is so for the only study invesiigoting
the long-term stobiliV of BDX in combinotion with
GTR, using resorboble copolymer membrones for re
generotive procedures.
The combinotion theropy using BDX covered by o
collogen membrone con leod to higher CAL goin
thon surgicol treotment with o collogen membrone
olone in defects of unfovouroble orchitecture
(Comelo et ol, 20O 1 ; Poolontonio, 20021. So for,
little is known obout the periodontol regenerotive
outcome if no membrone, but only BDX is used
(Honno et ol ,  2OO4l.
The obieciive of this retrospective study wos to
evoluote the clinicol outcomes following treotment
of infrobony defects either with BDX olone or in
combinotion with o collooen borrier membrone.
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MATERIALS AND METHOD

In our privote periodontol office, 54 potients under-
went regenerotive procedures of infrobony olveolor
defects using o deproteinised BDX (BioOss@,
Geistlich, Wolhusen, Switzerlond) between the
yeors 2OOO ond 2003 (Toble l). In totol, 241
teeth 14.48 t 3.öB teeth per potient) were treoted
either with BDX olone or in combinotion with o col-
logen membrone (BioGide@, Geistlich, Wolhusen,
Switzerlond). There were I I potients showing o
single defect eoch. No exclusion of ony kind of po-
tients hod been decided prior io the theropeutic
procedure (Toble l).
After successful initiol periodontol theropy, PPD
ond CAL were meosured before periodontol sur-
gery (PCP I I , Hu-Friedy, Leimen, Germony) os
well os ot 12 ond 24 months from boseline (Toble
2). PPD wos defined os the distonce from the gin-
givol morgin to the deepest sounding of the select-
ed site of the tooth. Two periopicol X-roy sets tok-
en during init iol periodontol theropy ond of one
yeor post-operotively served for CAL meosure-
ment. CAL wos defined os the rodiogrophic dis-
tonce from the cementoenomel iunction (CEJ) to the
bottom of the infrobony defect. The doto hove
been clinicolly verif ied during surgery ofter de-
bridement of the site.

Pre-surg icol Procedure
After init iol periodontol exominotion stoting peri-
odontol treotment needs, oll potients hod to under-
go o preoperotive initiol theropy composed of
three sessions by o professionol dentol hygienist,
including orol  hygiene instruct ions, scol ing ond
root ploning (SRP) ond potient's motivotion. During
thot time the boseline doto wos recorded by the
dentol hygienist ond re-evoluoted by the periodon-
tist: PPD, CAL, bleeding on probing (BOP), ploque
index (Pl), recessions, furcotion involvement of mo-
lors ond upper 1st premolors, ond tooth mobil i ty.
Bosed on these clinicol doto ond on the potient's
complionce to the given orol hygiene instructions,
the decision for performing o regenerolive treoi-
ment wos mode. Depending on the severily of ot-
tochment loss ond cl in icol  oppeoronce, microbiol
DNA-testing (microdent@, Probe Sompling PCR-
Test, Hoin Diognostics, Nehren, Germony) wos
done. In occordonce to the test results, ontibiotic
drugs were systemicolly odministered to the potients
in 57% of coses (Toble l).
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Toble I Potient ond defect
chorocteristics ot boseline
( n : 2 4 1 ) .

Surgicol Procedure
The surgicol procedures were performed by one
of the outhors eoch (Bröseler ond Tietmonn,
2004, Bröseler ond Tietmonn, 2005; Pini Proto et
al, 2OO4) The post-operotive doto were token by
our off ice dentol hygienist.
The surgicol protocol wos os following:
. Elevotion of o full+hickness mucoperiosteol oc-

cess flop or popil lo preservotion flop
o Complete excision of gronulotion tissue from

olveolor bone defect with hond insiruments
ond rototing burs

o SRP wi th  u l t roson ic  (Cov i t ron, /S l iml ine,
DENTSPTY Konsionz, Germony) ond hond in-
struments

o Fi l l ing of  the bone defect wi th BDX
. Coveroge of the fi l led defect by odoptotion

with o col logen membrone or only by sutur ing
of the tissues for primory closure

. Pr imory closure, sutur ing with modif ied mottress
sutures us ing 4  0  synthet ic  po ly f i loment
(Ethibond@ Excel DA, Ethicon, Germony) ond
6 0  monof i loment  s ing le  sutures (Premi lene:
USPö/O DS I  3 ,  B  B roun ,  Tu t t l i ngen ,
Germony; Serolene@ USP6/0 -  DS 1 2,  Serog
Wiessner,  Germony; Serolene@ USPö/O
DS 1 5, Serog Wiessner) for popi l lo odoptot ion
ond vert icol  releosing incis ions

o No periodontol dressing wos used

Post-su rg ico I Protocol
Post-ooerotive core included odministrotion of
O.2% chlorhexidine mouth-r inse (Curosept ADS
22O, Curoden AG, Kr iens, Switzer lond) three
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t imes o doy over o four-week period, or unti l  com-
plete wound heoling hod been stoted The potient
wos odvised to leove out brushing of the regener-
otively treoted sites. Teeth with nonphysiologicol
mobil i ty were stobil ised using o removoble ocrylic
snlint or semi-nermonent retoiners. Sutures were fe-
moved Z to 10 doys post-operotively depending
on the progress of  wound heol ing. During the f i rst
post-operotive period, f io membrone exposure
wos observed thot needed further corrective trect-
menT.
The potients were kept on o short recoll bosis (ö-B
week intervols) for professionol orol hygiene for the
first ö months post-operotively. Afterwords the recoll
iniervols were re-odiusted occording to the poiient's
individuol needs. Clinicol doto, os recorded ot
Ä^"ol i^o \^/^rö +rken of  I  ond 2 rueors of ter .srrroeu u s e l l l r e ,  w e r e  r O K e l  O T  I  O n O  I  t - - ,  - - , v - t Y ,

ogoin by the professionol dentol hygienist.

Doto Anolysis
The potient wos regorded os the stotisticol unit.
Dntn r . \ ,FrF e"nressed os meon t  SD Sinni f i r -nneesv v l v  \ r u t u  v  

Y t v J J v u  
v J  r r r v v r t  L  J V .  v t v t i l t t u v t t v

of meon differences beMeen pre- ond post-surgery
were onolysed using Studeni's Ftest for poired
observotions. The level of signif iconce wos set ot
cr :  0.05 (5%\.
Cl the 241 treoted teeth, 22O could be investigot-
ed (91 %) in order to evoluote the success of the oe-
scribed periodontol feotment. Four potients (21
teeth) were lost to follow-up due to unreloted reo-
sons. For three potienis (B teeth), no oneyeor fol-
low-up X-roy wos recorded, therefore no CAL doto
wos obtoined. Three teeth 11 24%l hod been re-
moved. iwo teeth (0.83%) hod been lost ofter ther-

B]

Vorioble Potient Defect

Number of subiects 54 24t

Ag" 47 .7  t  11  .4 NA

Gender (number l%l of femoles) 3 r 1s7.4%l
1

I 16 (48.7%l

Smokers l%l l> 1O cigorettes/doy) 20 137 0%l I 13 147 . t%l

Antibiot ic treotmenr 3 r 157 4%l 142 163 3%)

Defect 1'ype
- Predominontly one woll
- Predominontly two woll
- Predominontly three woll

62 l2s.e%l
r ö r 167.4%l
16 (6 .7%l

NA, nof opplrcoble
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Fig 1o to h Regenerotive procedure of moxil lory first left bicuspid.

Fig lo Preoperotive situotion: note the recession
(2 .5  mm)  ond  the  edemotous  swe l l i n^  ^ [  +ho  n inn i r rn '

pothologic tooth mobi l i ty  grode l l l .

F ig 1c Meosurement of  9 mm CAL of ter debr idement.

opy due to severe tooth mobil iry (l ) or root cories
(1 ) ;  ond one tooth hod been kept only unt i l  implont
p locement  ( l  )

RESU LTS

Potient Retention ond Missing Doto
A totol of 54 potients, com6intng 241 teeih, were
evoluoted for this retrospective study. No criterio
hod been stoted to select the potients or to keep
out ony potient from investigotion. All regenerotive-
ly treoted potients hove been followed up, regord-
less of their smoking hobits, geneiic predisposi-

ö l

Fig 1b Si iuot ion dur ing surgery:  hor izontol  ond severe
verticol ottochment loss, furcotion involvement.

Fig 1d Fi l l ing of  the per iodontol  lesion with BDX
(BioOss Col logen@).

t ion, diobet ic condit ion, gender cnd kind of  infec-
tion (Toble 1) During the oneyeor evoluotion pe-
riod, four potients were lost to follow-up due to un-
reloted reosons (21 teeth). Furthermore, three teeth
were removed due to root cories, severe tooth mo-
bi l i ty ond pr ior to implont plocement.  Complete
observotions ofter one yeor were ovoiloble for 49
(90 7%l poiients ond 217 teeth (90.0%), ond for
4ö potients (Bö B%) ond 209 teeth (86.7%) CAL
doto is ovoi loble.

Boseline ond Defect Chorocteristics ot Boseline
The retrospective study included 54 potients with
one-, two-, ond three-woll introbony defects (Toble

Perio 200ö; Vol  3.  lssue 2:79-86
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Fig 1e Coveroge of  the ougmented lesion with o re
sorboble col logen membrone (Biocide@).

Fig 1g Si tuot ion 5 doys of ter  surgery.

l ) .  The most severe defect si te of eoch tooth wos
entered into the stot ist icol evoluotion. The investi-
goted defects were ossocioted with o wide ronge
o f  PPDs (3 -12  mm)  (cveroge  ö .88  t  I  89  mm) ,
ond wi th o CAL of  4-15 mm (overoge B 5ö t
2 .39  mm) .
Cf the 49 potients, 46 193 I %l who were fol-
lowed up for the present study showed o success-
ful cl inicol outcome one yeor ofter lreotment,
meoning thot the regenerotively treoted teeth could
be kept in ploce, stobil ised ond reveoled omelio-
roted hord ond soft t issue clinicol oppeoronce
(Toble  l )

Fig 1f  Pr imory c losure wi th 4-O ond ö-0 sutures.
Coronol iy posi t ioned mucoper iostol  f lop of ter  f lop mobi l i -
sot ion by per iostol  spl i t t ing.

Fig I  h S' .ot ion l0 months of ter  surgery Gingivol  op-
oeo 'o 'ce  w i thout  ony  in f lommot ion  s igns ,  PPD 3  mm,
?e:ess'cn 3.0 mm Potholooic tooth mobi l iv  qrode l .

Pocket Probing Depth
The clinicol results one yeor ofter treotment ore pre-
sented in Toble 2 PPD improved with high signif i-
conce compored wi th  bose l ine (p  <  0 .00. | ) .
Cne yeor ofter theropy, the 220 regenerotively
treoted periodontol sites investigoted showed on
overoge reduction in PPD of 2.69 t I . B 8 mm
( f rom ö .88  +  1 .89  mm to  4 .19  t  1 .40  mm) .
PPD meosurements ofter two yeors reveoled on
overoge reduct ion of  2.32 mm, whi le doto from
one ond two yeors were consistent, reveoling no
stot ist icol ly s igni f icont chonge (Toble 2).

83per io 200ö Vol  3 lss_e 2 7a_gA
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Fig 2o to c Rodiogrophic exominqtion of moxil lory first left bicuspid.

Fig 2o Si tuot ion ot  in i t io l  exomino-
tion. Attochment loss > 70%, circu-
lor croter, furcotion involvement.

Fig 2b Post-operotive control ofter
ougmentotion with BDX. Second
molor hod to be removed due to
furcot ion involvement qrode l l l .

Fig 2c Rodiogrophic control one
yeo r post-operotively.

Toble 2 Defect chorocteris-
tics ot boseline,/1 yeor/
2 yeors.

(Needlemon et ol, 2005; Sculeon et ol, 2OO5;
Tonetti et ol, 2OO4; Trombell i , 2005).
Cne yeor ofter surgicol treotment, the presented
regenerotive procedure resulted for the re-evoluot-
ed teeth in on overoge goin of  CAL of 3.14 t
1.93 mm (2O9 teeth) ond o reduct ion in PPD of
2 .69  t  l .BB  mm 1217  tee th )  Th i s  i s  i n  og reemen t
with the previously published doio, keeping in
mind thot mony cl in icol  studies hove minimum de-
fect sizes os inclusion criterio (Murphy ond
Gunsol ley ,2003;  Needlemon et  o l ,  2OO5;
Trombell i , 2005). Furthermore, other cl inicol proto-
cols published so for excluded potients with sys-
temic diseoses or smoking hobits.
Tonetti et ol (2004) describe o CAL goin of 3.3 t
1 .7  mm ond  PPD reduc t i on  o f  3 .7  *  l .B  mm in
124 regenerotively treoted sites, excluding po-
tients with uncontrolled systemic diseoses ond
heovy smokers (> 20 cigo rette s/ doy). BDX in
combinoi ion with o col logen borr ier membrone for
defect coveroge wos used in oll of the defecrs.
The higher PPD reduction observed by the outhors
moy result from the strict exclusion criterio (Tonetti
et ol , 2004). In controst, in the present retrospec-
tive study, 5l% of the teeth belonged to heovy

Clinicol Attochment Level
The results of the clinicol ottochment level chonge
one yeor post-operotively ore presented in Toble
2. CAL improved signif icontly comporeo with
boseline (p . O.OO I ). One yeor ofter theropy, the
2O9 regenerotively treoted teeth for which one-
yeor follow-up doto wos ovoiloble showed on ov-
e roge  CAL  go in  o f  3 .14  t  1 .93  mm ( f rom 8 .5ö
+  2 .39  mm to  5 .42  +  1  50  mm) .

DISCUSSION

Since GTR wos introduced os the stote of the on
in periodontol treotments, mony proceoures ond
supportive moteriols hove been put forword
(Trombell i , 2005). These moteriols hove been oo-
plied with vorying success. BDX hos been proven
to leod to periodontol regenerotion when used os
ougmentot ive moter iol  o lone or in combinot ion
with resorboble os well os non-resorboble mem-
brones, or with enomel motrix proteins. Previous
reports demonstroted thot the spoce mointoining
feotures of BDX con leod to o PPD reduction of
2-5 mm ond to on increose in CAL of 2-4 mm

B4

Boseline
1241 teeth PPD;
220 teeth CAL)

'l 
yeor

(217 teeth PPD;
2O9 teeth CAL)

2 yeors
(83 teeth PPD)

CAL 8.5ö  r  2 .39 5.42  r  I  .50*

PPD ö.88  +  I  .89 4 .19  r  I  .40* 4.56 r  I  .ö5*
*p . 0.05 with respect to boseline.

Perio 200ö; Vol 3, lssue 2:79-Bb
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smokers ond were included in the onolysis.  In od-
dit ion, in the present study membrones were used
only in 57% of the investigoted defect sites.
An overoge CAL goin of 3.2 mm wos reported by
Comorgo et ol  (2000).  The outhors descr ibe o sur-
gicol procedure using BDX ond coveroge by o
co l logen membrone in  o  tes t  group inc lud ing 22
defects PPD reduct ion wos meosured al  4.1 mm
on overoge.
Doto from o controlled study presented by Sculeon
et ol  (2005),  which included lö poired defect
sites, supports the hypothesis thot better results con
be obtoined for lorger defects. The clinicol out-
come of o CAL goin of  4.1 mm ond o PPD reduc-
t ion of  5.4 mm or iginoted from treot ing pot ients
with o bosel ine CAL ond PPD of 9.4 mm ond B 3
mm respectively.
The higher CAL goin in comporison with the pre-
sented doto con be exploined by o higher severi-
tu of the defects ot boseline The dolo mentioned
obove compore with 8.ö mm CAL ond ö.9 mm
PPD in the present study.
A rondomised sol i t -mouth double bl inded cl in icol
t r io l  wi th o pot ient pool  of  l3 reveoled, in the BDX
group (no membrone) in comporison with the pres-
ent studv, o lower PPD reduct ion of  2.53 mm ond
o CAL goin of  2.31 mm ofter 6 months from bose-
line. However, the inclusion criterio stoted thot po-
tients with svstemic diseoses were excruded ond
only one smoker (7.7%l wos included into the
study (Honno et o| ,  2004)
Our retrospectively evoluoted doto show highly
signi f icont PPD reduct ion from bosel ine ot  one ond
two yeors,  ond no siot ist icol ly s igni f icont chonge
between one ond two yeors. This is in occor-
donce with the recently published five-yeor pcs'
operot ive doto of  Stovropoulos ond Ko" ' -  J
(2005) ofter theropy of severe intro-bcn',, oeie:'-
w i th  GTR in  combinot ion wi th  BDX unde '  ' 'e 's  . :
sys temic  ont ib io t ic  odmin is l ro t rcn T 'e  l - ' - : "s
could demonstrote long-terrn slcb i" ' , ci ' ' :  trtr--
oged teeth ond the survivol rote ir to'c , ' ,  os
86 7% (1  3  out  o f  l5  teeth)
The results ochieved in our retrosoective cohorl
study reveol o high predictobil i ! of regenerotive
procedures with or without the use of collogen
membrones covering defects f i l led with BDX. CAL
goin ond PPD reduct ion ore in l ine with the resul ts
of previous control led cl in icol  studies ol thougn no
exclusion cr i ter io such os smoking hobits ond sys-
temic diseoses were mode. Pot ient s compl ionce

P e ' t : 2 O C ' t  ' . ' : '  
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to porticipote in o strict pre- ond post-operotive
orol  hygiene progromme hos o moior impoct on
the long-term stobil i iy.
Throughout the teeth re-exomined in this study, or-
ly two teeth (0.83%) were lost due to either root
cories ond severe tooth mobil i ty, while one tooih
hod been only kept pr ior to implont plocemeni.
This shows thot the treotment orocedure oives o
high success rate 199%1, o predictoble o"utcome
ond o cleor olternotive to tooth removol.

CONCLUSIONS

The presented periodontol regenerotive
procedure, o single step surgery using
bovinederived bone minerol either in com-
binotion with o collogen borrier membrone
or without, leods to significont PPD reduc-
tion ond CAL goin. Predictobility, repro
ducibility ond long-term stobility ore proven
by o high number (n = 2l7l of reevoluot-
ed defect sites. Long{erm stobility doto
from controlled clinicol studies moy yet pro-
vide more evidence in support of the pres-
ent doto.
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