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Abstract The aim of this paper was to determine the
utility of high density porous polyethylene implants
(HDPE) in a variety of facial skeletal deformities. Sixteen
patients (age range 14-28 years) with facial deformities
requiring skeletal defect reconstruction or augmentation,
treated between January 2008 and December 2010. The
follow-up of the patients ranged from 6 months to 2
years.The types of deformities and defects treated include:
one patient each with hemifacial microsomia and nasal tip
correction, two patients each with malar deformities and
orbital floor reconstruction, three patients with paranasal
deformities and mandibular hypoplasia and four patients
with chin augmentation. A total of 24 implants were
placed. The complications included infection and wound
dehiscence in one patient. The implants were palpable
extraorally in two patients. It is concluded that HDPE is an
excellent alternative to autogenous grafts for facial skeletal
augmentation. Its porous nature, excellent soft tissue
growth and coverage are the advantages and disadvantages
include its rigidity and sometimes it is palpable extraorally.
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Introduction

High density porous polyethylene (HDPE) is an inert
material, which is a type of porous polymer. It is hard and
non-compressible. Zygomatic bone, mandibular angle,
body and symphysis region, cranium, orbital floor are the
common sites for augmentation. It is easily carved to create
the desired shape. It has pores measuring 100-300 pum in
diameter leading to rapid in growth of the tissue into its
pores [1].

HDPE is available as a sterile implant in blocks, pre-
formed anatomical shapes, and on a custom basis. It is
biocompatible and well tolerated by surrounding tissue [2].
The porous structure of the medpore allows fibrovascu-
larization which prevents its migration as well as infection
[3].

The aim of this study was to see the versatility of the
porous high density polyethylene implants for correction of
various facial deformities as an augmentation and as an
only graft material and to see post-operative outcome in
terms of aesthetics and associated complications.

Patients, Materials and Methods

The study sample was derived from the population of
patients who reported to the Datarkar Institute of Maxil-
lofacial Surgery, Pratap Nagar, Nagpur, India between
January 2008 and December 2010. Informed consent was
obtained from all patients who were enrolled in the study
after they received an explanation of the advantages and
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disadvantages of HDPE. A total of 24 implants were
implanted with HDPE implants in 16 patients, out of which
seven were males and nine were females and their age
ranged from 14 to 28 years. The sites were one patient each
with hemifacial microsomia and nasal tip correction, two
patients each of malar deformities and orbital floor recon-
struction, three patients each with paranasal deformities and
mandibular hypoplasia and four patients of chin augmen-
tation. All patients were seen at an interval of 3 months,
6 months and yearly, with minimal follow-up of 6 months.
Patients were examined post-operatively and observed for
implant infection, exposure, extrusion, and stability.

Surgical Technique

In this study we used the HDPE implants of Biopore. After
complete history and clinical examination the treatment
protocol for all the patients was decided. Patients were
treated under general anesthesia. Extra oral approach was
used in four patients, intraoral in nine patients and combined
extra and intra oral approach in three patients. Adaptation of
the HDPE was done whenever required by heating it in
boiling saline and the carving with scalpel blade for desired
thickness (Fig. 1). After cooling, medpore maintains the
carved position. Primary fixation was achieved with the help
of titanium screws or wires. Fixation of HDPE implants in 13
patients were carried out by using titanium screws, transos-
seous wiring used in one patient and in two patients implants
were fixed to the recipient surface by tight suturing.

In 13 patients, 18 implants were fixed using titanium screw,
one by using transosseous wiring. For the other two patients, a
couple of implants has been done which is not very successful.

Case Presentation
Case 1
Patient presented with retruded chin (Fig. 2A). The defect

was corrected using HDPE (Fig. 2B). The post-operative
result is shown in (Fig. 2C).

Fig. 1 Carving of medpore

Case 2

Patient presented with mandibular hypoplasia of left side of
angle and body region (Fig. 3A). The defect was corrected
using HDPE (Fig. 3B). The post-operative result is shown
in (Fig. 30).

Case 3

Patient presented with hemifacial microsomia (Fig. 4A). The
deformity corrected by using HDPE (Fig. 4B). Figure 4C
shows the post-operative result corrected facial deformity.

Case 4

Patient presented with cleft nasal deformity (Fig. 5A). HDPE
implant was used for correction (Fig. 5B). Post-operative
view showing corrected nasal deformity (Fig. 5C).

Case 5

The patient presented with orbital floor fracture (Fig. 6A).
CT showed orbital floor fracture (Fig. 6B). Reconstruction
was done using HDPE graft (Fig. 6C). Figure 6D shows
the post-operative corrected deformity.

Results

All patients were kept under observation at an interval of 3,
6 months, and 1 year follow-up. The average follow-up in
the study was a minimum of 6 months to 2 years. All
patients were observed for improvement of facial esthetic,
form and function by using Visual Analog Scale. All 16
patients showed significant improvement in facial esthetic.
All implants were found to be fixed to the surrounding
tissue at 3 months follow-up. Complications included
infection and wound dehiscence in one patient, implant
palpable extra orally in two patients. one implant was
infected and removed after 4 weeks. The wound dehis-
cence was treated with resuturing after debridement under
local anesthesia.

Discussion

The aim of this paper was to see the utility of HDPE
(HDPE) implants in oral and maxillofacial surgery. The
result suggests that HDPE is very useful in reconstructing
the defects of maxillofacial region.

Since 1940, solid polyethylene has been used as a sub-
stitute for bone and cartilage [4]. In early 1970, HDPE was
developed. It has high tensile strength, high

@ Springer



44 J. Maxillofac. Oral Surg. (Jan—-Mar 2014) 13(1):42-46

Fig. 3 Patient with mandibular hypoplasia of left side of angle and body region (A). The defect corrected using HDPE (B). The post-operative
result (C)

Fig. 4 Patient with hemifacial microsomia (A). The deformity corrected using HDPE (B). Post-operative view(C)
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Fig. 5 Patient presented with cleft nasal deformity (A). HDPE implant used for correction (B). Postoperative view showing corrected nasal

deformity (C)
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Fig. 6 The patient of orbital floor fracture (A). CT showing orbital floor fracture (B). Reconstruction by using HDPE graft (C). Postoperative

photo (D)

biocompatibility, available in prefabricated shapes and has
no reabsorption. According to Shanbag et al., HDPE has
interconnecting network of pores which ranges from 160 to
368 pm and more than half of the pores are larger than
150 um in diameter. This facilitates excellent tissue in
growth [5]. Silicon can cause reabsorption of underlying
bone while encapsulated and also can cause implant
migration, which can be seen with almost all implants that
do not promote tissue in growth [6].

Achieving the appropriate implant shape is a crucial step
for a successful augmentation [7]. Although they are
available in preformed shapes, the desired shape in the
present study was achieved by soaking the HDPE in boil-
ing saline and by carving with the help of scalpel blade. We
recommend the soaking the HDPE in antibiotic solution
before implantation, which is also supported by Frodel and
Lee [8].

In our study, the maximum number of implants were
augmented at chin (n = 4). Other authors in the literature

also reported the chin as the most common site for facial
implantation [5, 9]. Silicon chin implants were also used
for chin augmentation but they cause underlying bone loss.
The HDPE implant does not cause such reabsorption and
also allows tissue growth [10].

Orbital wall defects have been reported to be repaired by
various autogenous [11], alloplastic [12], allogenic [13]
grafts and with the help of HDPE [14]. HDPE is well
tolerated by orbital tissues and its porous structure is rap-
idly infiltrated by host tissue. In our study, we recon-
structed the orbital floor defect in two patients and had no
complications in the follow-up period. Rubin et al. [15],
also reported low incidence rate of infection while using
HDPE in orbital wall defect repair.

We placed HDPE in two cases in malar region; it is the
ideal choice because of its tissue ingrowth nature. Silicone
polymer can cause mobility and subsequently infection
followed by rejection of the implant [16]. Nasal deformities
were corrected in four patients using HDPE. It is reported
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that nasal dorsum has a higher complication rate than
implants placed in areas which have more soft tissue
coverage [17]. We did not find any complication in the
follow-up period. Hypoplastic mandibles can be success-
fully augmented with the help of HDPE as proven by our
study. We used screws and wires for fixation of HDPE,
which is supported by other authors in the literature [18].
According to Frodel and Lee [8] in some cases, suture
fixation is sufficient.

Conclusion

HDPE is an excellent alternative for facial contour repair. It
allows tissue ingrowth into its pores which prevents its
mobility. It is easy to shape and carve to the desired shape
and size. The reabsorption rate of the graft is very rare as
compared to autogenous bone graft. The donor site mor-
bidity for harvesting the bone graft is avoided in this method
of facial reconstruction. However, the graft may be extrao-
rally palpable at some of the anatomical areas. The possi-
bility of graft rejection is always there if it gets infected. The
authors recommend the use of HDPE as a material of choice
over autogenous bone graft for maxillofacial deformities
and defects with due precautions and careful treatment
planning. By chance if it fails, there is the option of autog-
enous bone graft, which is required in very few cases.
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