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Summary.

Various alloplasts have been investigated and new alter-
natives are found for reconstruction of tissue defects. Porous
high-density polyethylene implant is well tolerated by surround-
ing tissue. Its porous structure is rapidly infiltrated by host tis-
sue. In this study, we planned to investigate the fate ofporous
high-density polyethylene implant inserted into a bone defect in
dogs. In ten dogs, bilateral bone defects of IxI cm. wereformed
on the corpus manbibula by oscillating saw and IxI1x0.5 cm im-
plants were inserted into the defect on one side. In the eighth
week, bone tissue was noted in the pores and also, blood vessels
were found to enter the implant. We concluded that, porous
high-density polyethylene implant is easy to manipulate and its
relative immediate surgical stabilization makes it a useful mate-

rial to be wused in maxillofacial procedures.
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Some tissue defects are difficult to repair and
often require complex solutions. Although autoge-
nous tissues are mostly preferred, various alloplas-
ts have been investigated and new alternatives are
found. Porous high-density polyethylene (PHDPE)
is well tolerated by surrounding tissue, and its
porous structure is rapidly infiltrated by host tissue.
Some authors have shown fibrovascular and bony
ingrowth into porous polyethylene implants (1,2).
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Doku defektlerinin
arastirtlmis  ve yeni alternatifler bulunmustur.

onarimi icin cesitli maddeler
Bunlardan  biri
olan poroz yiilesek dansiteli polietilen implant, ¢evre dokular
tarafindan  iyi tolere edilmekte ve siingerimsi yapisi,  ¢evre
dokularin  ig¢ine  hizla  girmesine  olanak saglamaktadir.  Bu
deneysel  ¢alismada, olusturu-
lan defektlere akibeti

arastirildi.  On adet kdpelete, alt ¢ene kemiginde Ix1 cm. kemik

kopeklerde, alt  ¢ene  kemiginde

yerlestirilen  polietilen implantlarin
ctkarilarak tek tarafa,

lestirildi.

IxIx0.5 cm boyutlarinda implant yer-
Sekizinci  haftada  lamelli  kemik dokusunun implanlin

icine girdigi tespit edildi. Poroz yiiksek densiteli polietilen im-

planhin, yerlestirildigi doku iginde hizla stabilize olmast ve kul-

lanmim  kolayliklar:  nedeniyle  maksillofasival — cerrahide — uygu-

lanmast yararli  bir sistem oldugu sonucuna varild.

Anahtar Kelimeler: Por6z yiiksek densiteli polietilen implant,
Kemik iyilesmesi, Doku defekti
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Dougherty and Wcllisz developed an animal
model to recreate the condition of an open fracture in
coimnunication with the maxillary sinus (3). They
noted that PHDPE implants showed both vascular
and soft-tissue ingrowth into its pores in rabbits. In
the review of the literature, no paper was found deal-
ing with the effects of PHDPE in bone defects of
dogs. We planned to investigate the fate of PHDPE
implant inserted into a bone defect in dogs.

Materials and Methods

Ten dogs were used for the study. Bilateral
bone defects of 1 x1 cm. were formed on the corpus
manbibula of dogs by oscillating saw. PHDPE im-
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plants (Porcx Surgical Inc. GA, USA) of 1x1x0.5
cm were inserted into the defect on one side (Fig.1).
The implant has average pore size of greater than
100 micro-meters and pore volume in the 50%
range, with a density of 0.6 g/cm’. Nothing was in-
serted into the defect on the other side, which would
be the control group. Biopsies were taken from each
bone defect site on 4th and 8th weeks postopera-
tively. Each biopsy group consisted of five dogs.

Results

In the control group, connective tissue, and bone
formation was noted on the fourth week (Figure 2).
Cartilage tissue was not found. At the eighth week,
connective and more bone tissue was formed (Figure

Figure 1. Porous high-density polyethylene implants of

1x1x0.5 cm were inserted into the defect on one side.

THE FATE OF HIGH-DENSITY POROUS POLYETHYLENE MEDPOR IMPLANTS INSERTED INTO MANDIBUby\R..

3). In the PHDPE group, connective tissue infiltration
was noted through the PHDPE implant in the fourth
week (Figure 4). Also, vascular formation was found
to enter the implant. In the eighth week, bone tissue
was noted in the pores of'the implant (Figure 5). The
implant retained its predetermined form macroscopi-
cally and histologically. The edges of the blocks were
not rounded and no sign of resorption was observed.
During the biopsies, the cut surface of the implant
was noted to bleed from the pores.

Discussion

Dougherty and Wellisz developed an animal
model to create an open fracture in the maxillary si-
nus. They studied the wound healing of sinus wall

Figure 2. In the control group, connective tissue, bone forma-
tion was noted on the fourth week (H-E, X10). (B: Bone tissue,
C: connective tissue)

Figure 3. At the eighth week, connective and more bone tissue
was formed in the control group (H-E, X10). (B: Bone tissue,

C: connective tissue)
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Figure 4. In the experimental group, connective tissue infiltra-
tion was noted through the implant in the fourth week (H-E,
X10). (B: Bone tissue, C: connective tissue, M: PTFE implant)
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Figure 5. In the eighth week, bone tissue was noted to prolif-
erate through the pores of the implant (H-E, X10). (B: Bone
tissue, C: connective tissue, M: PTFE implant)

structures following fracture in the presence of
PHDPE. Eight-mm defects were formed bilaterally
in maxillary sinuses including bone and mucosa in
rabbits. The implants were placed in the soft-tissue
pockets to obturate the defects. PHDPE implants
showed both vascular and soft-tissue ingrowth into
its pores by week one. Bone ingrowth was seen by
the third week. The PHDPE implants demonstrated
bone and soft-tissue fixation, and mature overlying
mucosa was reconstituted over the defects (3).

PHDPE is a biocompatible large-pore, high-
density polyethylene implant which has proven
both experimentally and clinically to fulfil the cri-
terion for maxillofacial reconstructive and aesthet-
ic surgical grafting (4). This implant has a smooth
exterior surface and a series of conical ridges on its
undersurface that enable easy bending, good con-
tour adaptability, and suitable strength (5). Porous
polyethylene sheets offer several distinct advan-
tages when used for orbital reconstruction. They
arc easy to handle, to shape, to contour, to place and
to fixate. They can be used with other autogenous
and alloplastic implants. PHDPE has been used
successfully as an implant in orbital fracture repair
and in the management of both cosmetic and post-
traumatic facial deformities. The material is well
tolerated, resists infection, is nonantigenic, and pro-
motes tissue ingrowth. Additionally, sutures can be
passed through it. These characteristics led to its
use as an implant in anophthalmic socket surgery
(6). Couldwell described the use of PHD P E implant
for cosmetic cranioplasty. The implant may be used
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to cover any small- or medium-sized (< 8 cm) cra-
nial defect, offering similar cosmetic results to
standard alloplast cranioplasty while decreasing
operation time (7). Porous polyethylene implant is
a relatively new implant material that is well suited
for this pmpose and has a number of advantages
over other alloplasts. It is a pure polyethylene with
a unique manufacturing process and pdre size.
Technically, it is easy to work with; it can be
carved, contoured, adapted, and fixated to obtain a
precise three-dimensional framework. Physically, it
is a pure, biocompatible, strong substance that does
not resorb or degenerate. It demonstrates long-term
stability, high tensile strength, resistance to stress
and fatigue, and a virtual lack of surrounding soft-
tissue reaction. Rapid tissue ingrowth occurs into
the pores. Extensive vascular ingrowth creates the
potential to transport cellular products that fight in-
fection deep into the implant (8). The implant was
noted to retain its predetermined form macroscopi-
cally and histologically. The edges of the blocks
were not rounded or deformed and no sign of re-
sorption was observed.

In conclusion, PHDPE implant is easy to ma-
nipulate and its relative immediate surgical stabi-
lization makes it a useful system to be used in max-
illofacial procedures.
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