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ABSTRACT
Perio don ti tis is a com monly en coun tered dis ease of the mouth, in man. This in flam ma tory pro cess re sults in the im pair ment of the con -
nec tive tis sue at tach ment and al veo lar bone re sorp tion. Guided tis sue re gen era tion, which aims at re build ing the lost perio don tal tis sue
and re stor ing its func tion, in volves the use of bar rier mem branes and bone sub sti tutes. This pa per pres ents an ag gres sive perio don ti tis
treat ment with the use of a com bi na tion of al lo plas tic bio ma te ri als ap plied in the an te rior max il lary re gion of a 38- year- old fe male pa -
tient. The used bio ma te ri als, i.e. hy droxya pa tite and cal cium sul fate, served as space fill ers, the lat ter was also used as a bar rier mem brane. 
Sat is fac tory ther apy re sults ob tained in the pa tient were main tained through out a 21- month post op era tive follow- up pe riod. Al lo plas tic
ma te ri als ap pear to be use ful in re gen era tion of the perio don tal struc tures and may serve an  al ter na tive  to xe no grafts and al lo genic
grafts.
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INTRODUCTION
Ef fec tive perio don tal treat ment should aim at eradi cat ing

the ex ist ing in flam ma tory pro cess, as well as re build ing the
lost perio don tal tis sue, i.e. the con nec tive tis sue at tach ment,
perio don tium, root ce ment and al veo lar bone. Perio don tal
treat ment may in volve non- surgical or sur gi cal treat ment
which re lies on ei ther re sec tion or re gen era tion of the perio -
don tal tis sue. Non- surgical and con ven tional sur gi cal
meth ods make it pos si ble to pre vent fur ther prog ress of
perio don ti tis, but they have lit tle ef fect on for ma tion of the
new al veo lar bone and perio don tal liga ment. In stead, a con -
nec tive tis sue scar is formed [14]. Guided tis sue
re gen era tion en ables re build ing of the new root ce ment,
perio don tium and al veo lar bone. This kind of treat ment in -
volves ap pli ca tion of re sorb able and non- resorbable bar rier
mem branes and graft ing bio ma te ri als [18,6]. The use of bio -
ma te ri als, to gether with bar rier mem branes, ap pears to bring 
bet ter re sults  than the  use of bone sub sti tutes alone [7]. Ap -
pli ca tion of grafts as the de fi cient bone fill ers is jus ti fied by
their os teo genic, os teoin duc tive and os teo con duc tive quali -
ties. Os teo gene sis is char ac ter is tic of the ma te ri als which
con tain liv ing os teo blasts (autolo gous bone). Os teoin duc -
tive ma te ri als are rich in bone growth stimu lants, whereas
os teo con duc tive grafts pro vide scaf folds for the in grow ing
bone [2]. The use of a bar rier mem brane pro vides iso la tion

of the con nec tive and epithe lial tis sues from the bone de fect,
which gives the af fected bone the time to heal and re build
[14,18].  

This pa per gives an ac count of a re gen era tive treat ment of 
bone de fects in gen er al ised ag gres sive perio don ti tis in
which a com bi na tion of two al lo plas tic bio ma te ri als, i.e. hy -
droxya pa tite and cal cium sul fate was used. 

BACKGROUND
Cal cium sul fate has long been used in the re gen era tion of

bone de fects. Drees man was the first to re port cal cium sul -
fate ap pli ca tion as a bone sub sti tute in the late 1800s [17].
Other re ports of cal cium sul fate ap pli ca tion go back to 1961
(Pel tier), when this chemi cal, named “plas ter of Paris”, was
used  to fill bony de fects, mainly of trau matic or TB ori gin
[9]. Cal cium sul fate is well tol er ated and it re sorbs thor -
oughly, hence, it car ries no risk of in flam ma tion [6]. The
to tal re sorp tion time is from 45–72 days, whereas com plete
bone re gen era tion takes 3 months [17]. This bone sub sti tute
is ob tained from cheap and eas ily ac ces si ble raw ma te ri als,
there fore it is rela tively in ex pen sive. CaSO4 may serve as
a car rier for in tro duc ing medi ca tions or growth fac tors into
the body [5,13]. It finds ap pli ca tion in or tho pe dics and den -
tistry as a bone de fect re gen era tive ma te rial, and is also used
in the treat ment of os teo mye li tis, max il lary si nus lift ing, al -
veo lar ridge re sorp tion pro phy laxis and tis sue aug men ta tion
in oral im plan tol ogy. De spite its nu mer ous ad van tages,
CaSO4 is not as popu lar as some other graft ing ma te ri als, al -
though re cently, more and more pro fes sion als have been
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tak ing in ter est in its ap pli ca tion [17]. The bar rier ca pa bili ties 
of this ma te rial ap pear to be of par ticu lar sig nifi cance in
perio don tal treat ment, as cal cium sul fate does not re quire
the use of bar rier mem branes when ap plied as a hard en ing
sur face layer [5,16,8,1]. A study in dogs showed that the
most ef fec tive bone re gen era tion was ob tained with the use
of PTFE (Gore Tex) mem brane; the ap pli ca tion of re sorb -
able mem branes (PLGA and col la gen) alone brought about
much worse clini cal re sults, whereas cal cium sul fate ap pears 
to be a pos si ble al ter na tive to PTFE mem branes [20]. Ap pli -
ca tion of a re sorb able graft ing ma te rial with bar rier
ca pa bili ties elimi nates the ne ces sity to per form a sur gi cal re -
moval of the non re sorb able mem brane. Do ing this al ways
car ries the risk of bone re sorp tion.

Hy droxya pa tite (HA) is one of the most com mon and
well known al lo plas tic bone sub sti tutes. Its chemi cal com -
po si tion is simi lar to the min er als found in the hu man bones
and teeth. Hy droxya pa tite has found its ap pli ca tion in or tho -
pe dics and den tal sur gery as a use ful ma te rial for
re gen era tion of bone de fects. The chemi cal for mula of this
ma te rial is Ca10(PO4)6(OH)2. It is a non- toxic, well tol er ated
sub stance which trig gers no al ler gic or in flam ma tory re ac -
tions. An other ad van tage of this syn thetic com pound is that
dur ing its manu fac tur ing pro cess, it is pos si ble to ob tain a
highly po rous struc ture of con trolled po ros ity, usu ally from
200 to 800 μm [4]. Some sci en tific re ports sug gest that the
size of pores in the 200–400 μm graft  is most bene fi cial for
angio gene sis, as well as for mi gra tion, ad he sion and pro lif -
era tion of the os teo blasts, which will even tu ally re sult in the
over growth of the ma te rial by newly formed bone [4,15,3].
Be cause of its rela tively low me chani cal du ra bil ity, the po -
rous hy droxya pa tite is not rec om mended for the use in the
ar eas where large me chani cal forces are in ac tion. Granu -
lated hy droxya pa tite is a slowly re sorb able ma te rial of low
solu bil ity, and even five years fol low ing the graft ing, its to -
tal re place ment by bony tis sue may still be in com plete. The
struc ture formed thereby ex hib its lower me chani cal quali -
ties than the origi nal bone. This should be taken into
con sid era tion when den tal im plant treat ment is planned
[3,21]. 

CASE REPORT
A 38- year- old fe male was re ferred to the den tal clinic for

a perio don tal con sul ta tion and con tinua tion of den tal treat -
ment af ter she had re fused to un dergo nu mer ous tooth
ex trac tions prior to rec om mended com plex im plan tologi cal
treat ment. The main com plaints of the pa tient were gum re -
ces sions and in creased mo bil ity of the an te rior max il lary
teeth. The in trao ral ex ami na tion re vealed gen er al ised ag -
gres sive perio don ti tis, Class 2 mo bil ity (tooth moves in arc
of more than 1 mm but less than 2 mm) of the up per and
lower an te rior teeth, as well as endo- perio syn drome af fect -
ing the tooth 11. The ac tiv ity of the in flam ma tory pro cess,
which mani fested it self as the perio don tal tis sues’ ten dency
to bleed, was evalu ated by means of bleed ing on prob ing

(BOP) [19], the re sults be ing 67%. The pa tient ap proved of
the sug gested treat ment plan which in cluded sur gi cal, en do -
don tic, perio don tal and pros tho don tic treat ment with the use
of fixed den tures. The tooth 27, which was sur rounded by
the granu la tion tis sue, was ex tracted. The tooth 11 un der -
went en do don tic treat ment. The pa tient re ceived de tailed
in struc tions on how to main tain proper oral hy giene. She
also un der went scal ing and root plan ning pro ce dures. In the
pos te rior re gions of the al veo lar ridge, cu ret tages were per -
formed. In the an te rior max illa, a resin en hanced wire splint
was ap plied in or der to sta bi lize the teeth. Next, the pa tient
re ceived phar ma col ogi cal treat ment in the form of a course
of Ro va my cin, 1500000 i.u. 2x1 daily and Met roni da zole,
0,25g 3x1 daily. This com bi na tion of medi cines was cho sen
be cause of its high ef fi cacy against perio don tal patho gens
and pos si bly achiev able high drug con cen tra tions in the gin -
gi val crevi cu lar fluid. The dose of Ro va my cin can be
re duced when used to gether with Met roni da zole [12,11,10].

Fol low ing the con ser va tive and phar ma col ogi cal treat -
ment, the BOP in dex de creased to 15%. Six weeks af ter the
anti- inflammatory treat ment, the prob ing pocket depth
(PPD) and clini cal at tach ment level (CAL) in the teeth
13,12,11,21,22,23 were ex am ined (Ta ble I). The hy gi enic
regi men of the oral cav ity was also in spected. Next, a guided
tis sue re gen era tion pro ce dure in the re gion from the tooth 13
to 23 was car ried out. Dur ing the pro ce dure, a lack of la bial
cor ti cal bone was re vealed. Two al lo plas tic bone sub sti tutes
were used as de fect fill ers, i.e. BoneMedik-S, which is
a cora line hy droxya pa tite of granu la tion from 0.5–1 mm,

Fig. 1. Entry panoramic X-ray of the patient

Fig. 2.  Panoramic X-ray of the patient 21 months after GTR
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con tain ing 1% of sili con mixed with Surgi Plas ter G170,
which is a cal cium sul fate hemi hy drate of granu la tion from
500–1000 μm. The bar rier was made of a cal cium sul fate
pow der (Surgi Plas ter) mixed with a fluid to form a paste.
The ap plied com bi na tion of these two chemi cals made it
pos si ble to bene fit from the slow re sorp tion time of hy -
droxya pa tite and bar rier ca pa bili ties of cal cium sul fate.
Fol low ing the sur gery, the pa tient was in structed to rinse her
mouth with chlor hexidine di glu co nate and ap ply Sol coseryl
oint ment in or der to en hance the heal ing pro cess. A post- op
con trol pano ramic x- ray was taken. On in trao ral per formed
three weeks later, a pro gress ing re ces sion in the tooth 11 was 
found. PPD and CAL meas ure ments 4 months af ter the op -
era tion are shown in Ta ble I. The mean PPD re duc tion
ranged from 10% in the pala tal pock ets, to 47% in the dis tal
pock ets. The mean CAL re duc tion was from 6.9% in the
pala tal tooth sur faces, to 38.9% in the dis tal tooth sur faces
(Ta ble II). In the fifth month af ter the sur gery, a por ce lain
bridge was fixed in the re gion be tween the teeth 15–24. In
or der to pre vent pre- prosthetic en do don tic treat ment of the
tilted teeth, an ad he sive inlay- supported por ce lain bridge
was fixed in the lat eral re gion of the max illa. Be cause of fi -
nan cial rea sons, the pa tient post poned pros thetic treat ment
of the man di ble for 21 months af ter the op era tion, the re sults
of the treat ment, how ever, re mained sta ble (Ta ble II). At that 
time, it was not pos si ble to as sess CAL pre cisely be cause of
the bridge cov er ing the pre vi ously visi ble cemento- enamel
junc tion. The pa tient was sat is fied with the re sults.

Ta ble 2.

 
Comparison of mean values

D P L M
PPD 5.8 1.8 2 6.3
CAL 6.8 2.5 2.9 7.2
 4 months after surgery
PPD1 3.5 1.4 1.8 3.3
CAL1 4.4 2.1 2.7 4.4
ΔPPD1 2.3 0.4 0.2 3
ΔPPD1 (%) 39.66% 22.22% 10.00% 47.62%
ΔCAL1 2.4 0.4 0.2 2.8
ΔCAL1 (%) 35.29% 16.00% 6.90% 38.89%
 21 months after surgery
PPD2 3.8 1.5 2 3.5
ΔPPD2 2 0.3 0 2.8
ΔPPD2 (%) 34.48% 16.67% 0.00% 44.44%

Pockets: D – distal, P – palatal, L – labial, M – mesial. ΔPPD1 – PPD
reduction 4 months post-op; ΔPPD2 – PPD reduction 21 months post-op;
ΔCAL1 – CAL reduction 4 months post-op

CONCLUSIONS
Psy cho logi cal ob jec tions of the pa tients and a rela tively

high cost of the prepa ra tions are po ten tial rea sons why pa -
tients may ref use to un dergo re gen era tive pro ce dures
in volv ing so phis ti cated and ex pen sive bar rier mem branes,
al lo grafts and xe no grafts. There fore, al lo plas tic ma te ri als
ap pear to be a use ful al ter na tive. Un for tu nately, none of the
avail able bio ma te ri als meets all the re quire ments of the ideal 
bone sub sti tute. For this rea son, ap pli ca tion of a com bi na -
tion of vari ous grafts may bring bet ter re sults. Long- term
post op era tive ob ser va tion sug gests that the use of al lo plas -
tic ma te ri als makes it pos si ble to achieve sat is fac tory and
sta ble clini cal re sults. The way in which the pro ce dure is car -
ried out, tooth sta bil ity dur ing the heal ing pro cess, as well as
the pa tients’ co op era tion and com mit ment, are also of great
im por tance. Any pa tient with di ag nosed perio don ti tis should 
visit their den tist on a regu lar ba sis, since only in this way
may any in ap pro pri ate oral hy giene hab its be de tected and
cor rected.
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