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Summary

To obtain osseous tissue regeneration, treatment methods referred to as guided bone regeneration
are used which utilize the mechanical, chemical, and biological properties of materials.

Eighteen white rabbits were used. Under general anesthesia, a 5 mm in diameter defect was cre-
ated transcutaneously in the femur trochanter major. The rabbits were divided into three groups
depending on the type of the intraosseous defect (ID) treatment: in group I (C) the control IDs
were left to heal spontaneously, in II (BOC+BG) the IDs were filled with Bio-Oss Collagen® and
Bio Gide Perio® membrane, and in III (PRP) the IDs were filled with BOC® and platelet-rich pla-
sma (Curasan Centrifuge®). The animals were sacrificed 1 and 3 months after the surgical proce-
dure. The histological material was stained with hematoxylin and eosin and using the van Gieson
method.

In the earlier histological examinations (1 and 3 months after the procedures), resorption of the
biomaterial and the formation of new bone trabeculas were observed in both groups II and III. At
the first observation the extent of biomaterial resorption and the intensity of the osteogenic pro-
cess were greater in group III, but after 3 months group II had a slight advantage. Fragmented
remnants of the biomaterial in both groups were surrounded by newly formed bone and locally
by fibrous connective tissue. At both observation times the number of bone trabeculas after im-
plantation in groups II and III was greater than in the control group.

intraosseus defects * healing process * guided bone regeneration ¢ animal studies
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Streszczenie

Wczesna (1 i 3-miesigczna) ocena histopatologiczna procesu gojenia ubytkow srédkostnych ko-
Sci udowej u krolikéw bez i z zastosowaniem wybranych technik sterowanej regeneracji tkanek.

Badania przeprowadzono na 18 biatych krélikach o wadze 2,5-3 kg (zgoda I Lokalnej Komisji
Etycznej ds. Doswiadczeri na Zwierzgtach we Wroctawiu nr 30/05). W znieczuleniu ogélnym,
z dojscia przezskdrnego, w kretarzu wigkszym kosci udowej, narz¢dziami r¢cznymi wykonywa-
no otwor o Srednicy 5 mm. Ta sama procedura operacyjna byla przeprowadzana na obu korniczy-
nach. W zaleznosci od postgpowania z ubytkiem srédkostnym zwierzgta zostaty podzielone na
trzy grupy, po 3 kréliki w kazdej z grup:

I Grupa kontrolna (C) — ubytki sSrédkostne pozostawiane byly do samoistnego gojenia,

II Grupa (BOC+BG) — ubytki Srédkostne zaopatrywano materiatem Bio-Oss Collagen® oraz
btong Bio-Gide Perio®,

III Grupa (PRP) — do wnetrza ubytku kostnego wprowadzono materiat Bio-Oss Collage® z po-
lipeptydowymi czynnikami wzrostu (PRP). W grupie tej przed zabiegiem pobrano 4 ml krwi
z zyty brzeznej ucha w celu uzyskania osocza bogatoptytkowego PRP (MPW 223 prod. MPW
Instruments + PRP-Kit).

Sekcje zwierzat przeprowadzano po 1 i 3 miesiacach. Materiatl do badania histopatologicznego
barwiono hematoksyling i eozyna stosujac metodg barwienia van Gieson.

Ocena histopatologicza po 1 miesiacu od zabiegu.

I Grupa (C) — ubytki srédkostne wypetnione szpikiem kostnym z duza liczba naczyn krwiono-
$nych, widoczne nowo powstajace pojedyncze beleczki kostne.

II Grupa (BG +BOC) — w ubytkach srédkostnych widoczne czasteczki ulegajacego resorpcji bio-
materiatu. W centralnej czgsci ubytku czasteczki biomateriatu otoczone pasmami tkanki tacznej,
a na obrzezach wszczepu, wokot czasteczek widoczne nowo powstajace beleczki kostne. Liczba
nowo powstajacych beleczek kostnych znacznie wigksza niz w grupie C. Brak odczynu zapalne-
go wokot czasteczek biomateriatu oraz w ich najblizszym sasiedztwie.

III Grupa (PRP) — liczba nowo tworzacych si¢ beleczek kostnych znaczaco wyzsza niz w grupie
C i BG. Obecnos¢ beleczek wokot granul biomateriatu widoczna nie tylko na obrzezach ubytkéw
Srédkostnych, ale réwniez w centralnych ich czg¢sciach. Miejscowo granule biomateriatu otoczo-
ne tkanka taczna wtdknista. Wzdtuz wigkszosci nowo powstatych beleczek kostnych, linijne na-
gromadzenia osteoblastéw, Swiadczace o intensywnym przebiegu procesow kosciotworczych.
Ocena histopatologiczna po 3 miesigcach od zabiegu.

I Grupa (C) — ubytki srédkostne wypetnione szpikiem kostnym, widoczne nieliczne beleczki
nowo powstajacej kosci, mniejsza liczba naczyn krwionosnych w poréwnaniu do okresu 1 mie-
sigcznego. Kanal wejscia pokryty zbita tkanka kostna.

II Grupa (BG + BOC) — wzrost liczby nowo tworzacych si¢ beleczek kostnych, oraz wigkszy
stopien resorpcji biomaterialu w poréwnaniu do okresu 1-miesigcznego. Obecnos¢ powstajacych
beleczek kostnych nie tylko od obwodu ubytku, ale rowniez w jego centrum. Na granicy faz bio-
material/kos¢ widoczne bezposrednie potaczenie struktur, bez obecnosci komérek zapalnych,
miejscowo nieznaczne ilosci tkanki taczne;.

III Grupa (PRP) — wzrost liczby nowo tworzacych si¢ beleczek kostnych oraz wigkszy stopien
resorpcji biomaterialu w poréwnaniu do okresu 1-miesigcznego. Proces kosciotworzenia mniej
nasilony w poréwnaniu do 1 miesiaca, mniejsza aktywnos¢ osteoblastyczna. Miejscowo migdzy
granulami biomateriatu obecno$¢ tkanki facznej.

W badaniach histologicznych wykonanych w okresie wczesnym, tj. 1 i 3 miesigce po zabiegu
augmentacji ubytkow srédkostnych zaréwno w grupie PRP jak i BG stwierdzono obecnos¢ ule-
gajacych resorpcji biomateriatéw i tworzenie nowych beleczek kostnych. W pierwszym okresie
obserwacji stopien resorpcji czasteczek biomateriatu oraz nasilenie proceséw kosciotwérczych
byt intensywniejszy w grupie III, natomiast po 3 miesigcach zaobserwowano nieznaczng prze-
wage na korzys¢ grupy II. Pofragmentowane pozostatosci biomateriatéw w obu grupach otacza-
fa mloda tkanka kostna, miejscowo tkanka faczna widknista. W obu okresach obserwacji ilos¢
beleczek kostnych po implantcji PRP i BG byta wigksza w poréwnaniu z grupa kontrolna.

ubytki sSrodkostne * proces gojenia ¢ sterowana regeneracja tkanek ¢ badania na zwierzetach
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INTRODUCTION

Due to the limited regenerative capacity of bone tissue, the
healing of intraosseous defects in the presence of particular
local and/or general factors can occur through the repara-
tive processes [18]. However, repair is not regarded as an
optimal treatment method, as confirmed in many clinical
cases [9]. To obtain osseous tissue regeneration, treatment
methods referred to as guided bone regeneration (GBR)
are used which utilize the mechanical, chemical, and bio-
logical properties of materials [2-4,6,7,10,12,13—16,21-25].
Despite the continuous and dynamic development of tis-
sue engineering, it is the host bone which is considered
the best regenerative material [25]. Nevertheless, this me-
thod is significantly limited by the frequent difficulty in
obtaining an adequate amount of material. As a result, al-
ternative solutions are being sought based mainly on xe-
nogenic or alloplastic bone replacement materials, barrier
membranes, as well as the application of morphogenetic
proteins and polypeptide growth factors [25].

According to most authors, the most appropriate method of
treating intraosseous defects is combined therapeutic ma-
nagement involving bone augmentation with a biomate-
rial and its simultaneous covering with a barrier membra-
ne. This method is based on the cumulative regenerative
potentials of both materials and their mechanical mainte-
nance at the site of the defect. The biomaterial supports the
barrier membrane, thereby preventing its collapse, while
the barrier membrane stabilizes the material and ensures
its protection at the entrance site [3,8,26]. The drawback
of this method is the use of xenogenic materials. During
biomaterial processing, proteins are eliminated, followed
by growth factors locally activating osteogenesis. In cases
of a poor blood supply to the operated region, their oste-
oconductive activity becomes impaired, triggered by the
inflow of osteoinductive proteins in the blood [9].

Due to the above limitation, many authors recommend
a treatment of choice in the form of combining xenogenic
osteoconductors with natural sources of active growth fac-
tors, for example host bone or polypeptide growth factors
[11]. The source of polypeptide growth factors is autoge-
nic platelet-rich plasma (PRP) obtained by the isolation
and centrifugation of full venous blood. When thrombin
and calcium ions are added to the isolated plasma, a pla-
telet-rich gel is obtained, which is an alternative to fibrin
glue. Using polypeptide growth factors causes faster rebu-
ilding of osseous transplants and an increase in the densi-
ty of newly formed bone tissue, and the fibrin formed in
the PRP acts as a tissue glue uniting the bone tissue and
the transplant. This results in sealing and prevents displa-
cement of the biomaterial in the defect. The use of plate-

let-rich gel also accelerates the healing of soft tissues in
the operated area and has been reported to display barrier
membrane characteristics, which is practically significant
as it allows one to limit the amount of xenogenic material
in the treatment [17].

The clinical and radiological assessment of the osseous
rebuilding process in patients after intraosseous defect
treatment, for example in cases of apectomy and cystec-
tomy, is often subjective and tentative despite modern re-
search technology possibilities (e.g. bone density scans of
selected areas, mathematical Fourier analysis, and trans-
sectoral CT). The most accurate test for reparative and re-
generative process assessment is still histopathological
examination. However, histopathological assessment in
humans, where the operated site is exposed and the mate-
rial is collected after apectomy or cystectomy, raises ethi-
cal concerns and would undoubtedly be rightly objected
by the patient. A plausible option is therefore experimen-
tal animal studies.

The purpose of the study was early (1 and 3 months) hi-
stological assessment of the healing process of intraosse-
ous defects in the femurs of rabbits with and without the
use of selected guided tissue regeneration.

MaTeRIAL AND METHODS

Eighteen adult white rabbits weighing between 2.5-3 kg
were used in this experimental study. Animal selection, ma-
nagement, and experimental protocol were approved by the
Local Animal Experimentation Committee in Wroclaw (No.
30/05). The procedure was carried out under general ane-
sthesia (Vetbutal, max. 25 mg/kg i.v., fentanyl 0.05 mg/ml
in 10 cm NaCl i.v.) and the premedication given was atro-
pinum sulfuricum (0.1 mg/kg s.c.) and ketaminum (max.
25 mg/kg). After inducing anesthesia, the shaved and di-
sinfected incision site (femur trochanter major) was treated
topically with 1% lingocaine solution. After administe-
ring local anesthetic, a 5-cm-long skin incision and blunt
preparation of the femur muscles were performed. After
the periosteoum had been reflected, a bony defect 5 mm
in diameter was created using a hand steel bur. The same
procedure was performed on both limbs.

The animals were divided into three groups according on
the further management of the intraosseous defect. In gro-
up I (C) (six rabbits) the defect was left untreated and se-
rved as the control. In group II (BOC+BG) (six rabbits) the
defects were filled with Bio-Oss Collagen® and covered by
Bio-Gide Perio® membrane. In group III (PRP) (six rab-
bits) the defect was filled with Bio-Oss Collagen® combi-
ned with polypeptide growth factors. In this group a sam-
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Flgure1 Hlstopathologlcalspemmen HEstalnlngshowed newlyformed
single bone trabeculas; magnification x40

ple of blood (4 ml) was taken from the marginal ear vein
in order to obtain platelet-rich plasma PRP (MPW 223,
MPW Instruments + PRP-Kit).

After creating the defect and applying the biomaterial whe-
re necessary, the operated region was defined with two ti-
tanium pins of 3 mm length. Then the muscles and subcu-
taneous tissues were closed with a Dexon® 3-0 resorbable
suture (Tyco, Puerto Rico, USA) and the skin incisions were
closed with a AmifilM 3-0® non-resorbable suture (Sinpo,
Poland). The postoperative wound was cleansed with hy-
drogen peroxide solution and disinfected with Prevacare
(Johnson&Johnson, Warsaw). On the tenth postoperative
day all the skin sutures were removed.

The rabbits were sacrificed 1 and 3 months later with an in-
travenous dose of pentobarbital (Morbital, Biowet, Pulawy).
The maximum dose was 80 mg/kg administered in frac-
tioned doses according to efficacy, i.e. the occurrence of
respiratory and cardiac arrest.

The osseous specimens were fixed in a 10% solution of
formic formaldehyde in buffered phosphate at room tem-
perature for 72 hours. They were then decalcified in for-
mic and hydrochloric acid solution and placed in 96% al-
cohol. Sections of the femur bones were cut transversely
and longitudinally, dehydrated in acetone (56°C), exami-
ned in xylene at room temperature, and embedded in pa-
raffin blocks. Histological 4-um sections were prepared
on a microtome (Leica 2025) and stained with hematoxy-
lin and eosin (HE) as well as the Van Gieson method dif-
ferentiating connective-tissue stroma. They were then pla-
ced in Canada balsam diluted in xylene. The histological
specimens were assessed under an Axioscop light micro-
scope (Zeiss) at varying magnifications. The characteri-
stic histological picture was stored photographically using
Axiovision (Zeiss) computer software for picture analysis
and acquisition.

Quantitative and qualitative histological assessment was
performed. Qualitative assessment included: 1) the tissue
type inside the intraosseous defect, 2) the resorption pro-
cess of the given biomaterial, 3) the integration of the xe-
nogenic biomaterial with the surrounding tissues filling
the intraosseous defect, and 4) the presence of cells in-

FlgureZ H|stopatholog|calspeclmen HEstalnlng showed nomﬂammatory
reaction around the remnants of the biomaterial and in the
immediate vicinity; magnification x40

dicative of an inflammatory process. Quantitative asses-
sment was done at the smallest magnification of the ope-
rated region and involved comparison of the amount of
newly formed trabeculas.

ResuLts

Histological assessment after one month

In group I (C) the bone defects were filled with bone mar-
row and were highly vascularized. Newly formed single
bone trabeculas were present (Figure 1).

In group II (BOC+BG), particles of resorbed biomaterial
were observed in the bone defects. In the central part of the
defects the remnants were surrounded by streaks of connec-
tive tissue. At the edge of the biomaterial, newly formed
bone trabeculas were observed. The number of newly for-
med trabeculas was much greater than in group C. There
was no inflammatory reaction around the remnants of the
biomaterial and in the immediate vicinity (Figure 2).

Linear concentrations of osteoblasts were present along-
side the newly formed trabeculas located at the entrance
of the defect (under the barrier membrane). The barrier
membrane was visible.

In group III (PRP) the quantity of newly formed trabeculas
was significantly greater than in groups C and BG. Newly
formed bone trabeculas around the biomaterial granules
were observed not only at the edges of the defects, but also
in their central parts. The biomaterial granules were surro-
unded locally by fibrous connective tissue (Figure 3).

Linear concentrations of osteoblasts were present alongside
most of the newly formed bone trabeculas (Figure 4).

Histological assessment after three months

In group I (C) the bone defects were filled with bone marrow
and there were very few trabeculas of newly formed bone
and a smaller number of blood vessels in comparison with
the assessment at one month. The entrance of the osseus
defect was covered by compact bone tissue (Figure 5).

285



Postepy Hig Med Dosw (online), 2008; tom 62: 282-288

s .

Figure 4. Histopathological specimen, HE staining; newly formed bone
trabeculas, linear concentrations of osteoblasts; magnification x40

In group II (BOC+BG) there was an increase in the num-
ber of bone trabeculas and a greater extent of biomaterial
resorption than in the one month observation. Newly for-
med bone trabeculas were observed not only at the edge,
but also in the central part of the bone defects. On the bio-
material/bone borderline, direct structure union was visi-
ble, with no inflammatory cells, and very little fibrous con-
nective tissue present locally (Figure 6).

In group III (PRP) there was an increase in the number of
bone trabeculas and a greater extent of biomaterial resorp-
tion than in the one month observation. The bone forma-
tion process was less intense than after one month, with
less osteoblastic activity. Fibrous connective tissue was pre-
sent locally between the biomaterial granules.

Discussion

In many clinical cases, for intraosseous defects to be he-
aled with properly woven new bone tissue it is essential
to use GBR methods utilizing materials affecting bone re-
pair (BRMs, bone repair materials) [3—18]. In the control
group the defects were left untreated and were later filled
mainly with bone marrow, wherein single bone trabeculas
were noted whose number was significantly lower than in
the two GBR groups. After three months, progressive tis-

Figure 5. Histopathological specimen, HE staining showed the osseus
defect entrance was covered by compact bone tissue;
magnification x40

cells on the biomaterial/bone borderline; locally visible, little
fibrous connective tissue; magnification x40

Figure 7. Histopathological specimen, HE staining; locally fibrous
connective tissue was present between the biomaterial granules;
magnification x40

sue rebuilding was observed in this group in the intraos-
seous defects, where the entrance was covered by compact
bone. No significant increase in the number of bone trabe-
culas was found in the defect. Moreover, the bone marrow
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filling the defects was characterized by a decreased blo-
od supply, which can be suggestive of slower dynamics of
reparative processes.

Histological pictures of intraosseous defects in groups II
and III confirm the beneficial influence of BRMs on oste-
ogenetic processes and, accordingly, reparative proces-
ses. Newly formed trabeculas were noted in both groups.
The trabeculas had formed in the immediate vicinity of
the barrier membrane, around the biomaterial granules as
well as inside them. As opposed to the control group, li-
near concentrations of osteoblasts alongside the bone tra-
beculas were noted after using BRMs in the defects. These
concentrations are indicative of the intensity of the oste-
ogenic process. The characteristic feature in the first obse-
rvation was the regular distribution of osteoblast concentra-
tions within the defect in the PRP group in contrast to the
BG+BOC group, in which the concentrations are located
mainly close to the barrier membrane. This, in turn, is re-
flected in the location of the bone trabeculas, which in the
BG+BOC group were observed mainly at the edge of the
defects, whereas in the PRP group both at the edge and in
the center. One could suggest that in the first observation
the dynamics of the reparative processes was higher in the
case of Bio-Oss Collagen® with polypeptide growth factors
than with the barrier membrane. This could be explained
by the fact that in the BG+BOC group the active forma-
tion of new bone trabeculas occurred in areas with a good
blood supply, i.e. mainly in the peripheral regions. In the
central part the blood supply of the operated region was
inadequate and consequently the inflow of osteoinductive
proteins was restricted and, indirectly, so was the action of
the osteoinductive biomaterial. This relationship does not
apply to defects treated with platelet-rich plasma (PRP),
which is a natural source of active growth factors essen-
tial for the bone regenerative process [7].

REFERENCES

When comparing the ongoing processes in the PRP group,
a definite slowing of the osteogenic processes was noted in
the second observation, testified by smaller osteoblast activi-
ty characterized by the presence of very few linear concen-
trations of osteoblasts. Single osteogenic cells were found
more often around biomaterial granules. The rationale for
these processes can be found in the studies on the mecha-
nism of polypeptide growth factors by Marx et al. [19,20].
They showed that the activity of the factors is maintained
for 7-10 days. According to Arm et al. [1], the emission of
polypeptide growth factors from the impregnated material
can take place even after 40 days, peaking between days
10 and 20. Therefore, after three months the growth fac-
tors are inactive, with the regenerative function being ta-
ken over by the xenogenic osteoconductor itself [5,19,20].
In both BRM groups, connective tissue fibers were found
locally around biomaterial granules. However, this does
not result from non-osteogenic connective tissue penetra-
ting into the defect and indicate reparative processes, but
is an inherent feature of the biomaterial.

CoNCLUSIONS

The histological evaluation performed during the early pe-
riod, i.e. 1 and 3 months, after creating an intraosseous de-
fect revealed the presence of resorbed biomaterials and the
formation of new bone trabeculas in both the PRP (III) and
BG (II) groups. At the first observation the extent of bioma-
terial resorption and the osteogenic process was more inten-
se in group III, but after three months group II had a slight
advantage. The fragmented remnants of the biomaterial in
both groups were surrounded by new bone tissue, locally by
connective fibrous tissue. At both times the barrier mem-
brane or its fragments were present in group II. At both ti-
mes the amount of bone trabeculas after PRP and BG im-
plantation was higher than in the control group.

[1] Arm D.M., Tencer A.F., Bain S.D., Celino D.: Effect of controlled re-
lease of platelet derived growth factor from a porous hydroxyapatite
implant on bone ingrowth. Biomaterials, 1996; 17: 703-709

[2] Bolouri A., Haghighat N., Frederiksen N.: Evaluation of the effect of
immediate grafting of mandibular postextraction sockets with synthe-
tic bone. Compend. Contin. Educ. Dent., 2001; 22: 955-958

[3] Cancian D.C., Hochuli-Vieira E., Marcantonio R.A., Marcantonio
E.Jr.: Use of BioGran and Cacitite in bone defects: histologic study
in monkeys (Cebus apella). Int. J. Oral Maxillofac. Implants, 1999;
14: 859-864

[4] Christgau M., Schmalz G., Wenzel A., Hiller K.A.: Periodontal re-
generation of intrabony defects with resorbable and non-resorbable
membranes: 30-month results. J Clin. Periodontol., 1997; 24: 17-27

[5] Cieslik-Bielecka A., Bielecki T., Gazdzik T.S., Cieslik T.: Czynniki
wzrostu zawarte w osoczu bogatoptytkowym jako autogennym ma-
teriale stymulujacym procesy gojenia tkanki kostnej. Czas. Stomat.,
2006; 59: 510-517

[6] Cortellini P., Pini Prato G., Tonetti M.S.: Periodontal regeneration of
human infrabony defects. I. Clinical measures. J. Periodontol., 1993;
64: 254-260

[7] Cortellini P., Pini Prato G., Tonetti M.S.: Periodontal regeneration of
human infrabony defects. II. Re-entry procedures and bone measures.
J. Periodontol., 1993; 64: 261-268

[8] Doblin J.M., Salkin L.M., Mellado J.R., Freedman A.L., Stein M.D.:
A histologic evaluation of localized ridge augmentation utilizing
DFDBA in combination with e-PTFE membranes and stainless steel
bone pins in humans. Int. J. Periodontics Restorative Dent., 1996; 16:
120-129

[9] Dominiak M., Lysiak K.: Naprawa i/lub regeneracja poresekcyjnych
i pocystektomijnych ubytkéw srédkostnych wyrostka zgbodotowego —
ocena uwarunkowar na podstawie piSmiennictwa i do§wiadczen wia-
snych. Dent. Med. Probl., 2005; 42: 341-350

[10] Dominiak M., Lysiak K.: Odbudowa struktury kostnej w ubytkach po-
ekstrakcyjnych - aspekty procesow fizjologicznych i regeneracyjnych
po zastosowaniu biomaterialéw — przeglad piSmiennictwa. Poradnik
Stomat., 2004; 7: 5-12

[11] Erpstein H.: Methoden der plastischen parodontalchirurgie als prapro-
thetische massnahme. Dtsch. Zahnirztl., 1992; 47: 282-288

[12] Hockers T., Abensur D., Valentini P., Legrand R., Hammerle C.H.:
The combined use of bioresorbable membranes and xenografts or au-
tografts in the treatment of bone defects around implants. A study in
beagle dogs. Clin. Oral. Impl. Res., 1999; 10: 487-498

[13] Jariczuk Z.: O niektérych wskazaniach do stosowania biomateriatéw
jako wszczepow kostnych w codziennej praktyce stomatologiczne;j.
W: Periodontologia wspétczesna. Z nowych badan. Med. Tour Press,
Warszawa, 1998; 39-56

[14] Kay S.A., Wisner-Lynch L., Marxer M., Lynch S.E.: Guided bone re-
generation: integration of a resorbable membrane and a bone graft ma-
terial. Pract. Periodontics Aesthet. Dent., 1997; 9: 185-194

[15] Konopka T., Radwan-Oczko M.: Leczenie periodontologiczne po
niewlasciwym zamykaniu diastemy. Opis przypadku. Wroct. Stomat,
2001; 79-83

[16] Konopka T., Zigtek M.: Periodontologiczne zabiegi chirurgiczne w ma-
teriale wlasnym. Magazyn Stomat., 1996; 8: 26-30

[17] Kozakiewicz M., Arkuszewski P., Dudek D., Antoszczyk L.: Cyfrowa

analiza obrazu radiologicznego ubytkéw w gatezi zuchwy zaopatrzo-
nych btonami TefGen. Magazyn Stomat., 2003; 13: 4, 74-78

287



Postepy Hig Med Dosw (online), 2008; tom 62: 282-288

[18] Kryst L.: Chirurgia stomatologiczna. Wroctaw, 1997, Urban & Partner,
211-259

[19] Marx R.E.: Platelet-rich plasma (PRP): what is PRP and what is not
PRP? Implant Dent., 2001; 10: 225-228

[20] Marx R.E., Carlson E.R, Eichstaedt R.M., Schimmele S.R., Strauss
J.E., Georgeff K.R.: Platelet-rich plasma: growth factor enhancement

for bone grafts. Oral Surg. Oral Med. Oral Pathol. Oral Radiol. Endod.,
1998; 85: 638-646

[21] Sato N.: Guided bone regeneration. W: Periodontal surgery. A clini-
cal atlas. Quintessence Publishing Co. Inc. Warsaw, 2000; 247-327

[22] Simion M., Dahlin C., Blair K., Schenk R.K.: Effect of different micro-
structures of e-PTFE membranes on bone regeneration and soft tissue

response: a histologic study in canine mandible. Clin. Oral Implants
Res., 1999; 10: 73-84

[23] Thaller S.R., Hoyt J., Dart A., Borjeson K., Tesluk H.: Repair of expe-
rimental calvarial defects with Bio-Oss particles and collagen spon-
ges in a rabbit model. J. Craniofac. Surg., 1994; 5: 242-246

[24] Wenz B.: Development of resorbable membranes for bone regenera-
tion. Materiaty z sympozjum “Different treatment options for bone re-
generation”. Switzerland, 1995

[25] Wojtowicz A., Ciechowicz K., Urbanowska E., Markiewicz H.,
Stendera., Kryst L.: Odtworzenie kosci wyrostka zgbodotowego szczg-
ki w leczeniu przedimplantologicznym z wykorzystaniem masy ptyt-
kowej i Bio-Oss — opis przypadku. Prot. Stomat., 2001; 51: 274-279

[26] Wychowariski P., Urbanowska E., Malec J., Markiewicz H., Wojtowicz
A.: Inzynieria tkankowa. Cz.2. Ocena wykorzystania autogennej masy
ptykowej i Bio-Oss w gojeniu si¢ ubytkéw kostnych po wytuszczeniu
torbieli zuchwy. Nowa Stomat., 2000; 13: 23-28

288




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (Belinea 101901_111914 cool)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /ENU ()
    /POL ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /DocumentRGB
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


