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Abstract

Objective: The porous polyethylene implant (PPEI) is one
of the most commonly used alloplastic materials in cra-
nio-maxillofacial surgery. It is widely preferred because
of its biocompatible, durable, flexible and thin nature as
well as for its low complication rates. The purpose of the
present study was to review the clinical and surgical out-
comes of PPEI usage for orbital floor fractures.

Methods: The present study included 76 patients who un-
derwent orbital floor fracture reconstruction using PPEI
between July 2000 and July 2018. All demographic char-
acteristics of the patients were recorded and the patients
were questioned and/or examined whether there was
any complaint or complication secondary to the surgery.

Results: The mean age of the patients was 35.2 years with

a male predominance. The most common causes of inju-
ry were in-vehicle traffic accidents, falls, physical assaults
and pedestrian accidents, respectively. 73 patients had
other concomitant fractures of the facial bones along
with the orbital floor fracture. The mean time between
the injury and the surgical repair was eight days. Scleral
show was observed in two patients (2.6%) due to scar
contracture of the subciliary incision whereas one patient
had surgical removal of the PPEI.

Conclusion: The present study revealed that PPEIl is a re-
liable and flexible material for the reconstruction of or-
bital floor fractures with a low risk of complications. To
prevent or minimize postoperative complications, the or-
bital septum must be repaired meticulously.
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Introduction

Orbital floor fractures are of great importance because of
the contiguity of the orbital floor to critical structures such
as the maxillary sinus, orbital neurovascular bundles and
ocular structures. Surgical repair is definitely indicated if
there is a significant enophthalmos (>2 mm posterior dis-
placement), continued oculocardiac reflex, pinched muscle
or periorbital soft tissue restricting eye movement, pres-
ence of a large orbital floor defect (>25% of the orbital
floor), or presence of symptomatic diplopia continuing
seven to 10 days after the trauma.'! Decisions on surgery
are varied, with the most critical issues being the surgical
approach to be selected and whether to use autologous or
alloplastic materials for the reconstruction.

Various  approaches, including transcutaneous,
transconjunctival and endoscopic transnasal/transmaxil-
lary, have been defined to reach the orbital floor.*” Each
approach has its advantages and potential limitations. Fur-
thermore, besides the use of autologous grafts, various al-
logenic materials have been described for orbital floor re-
construction, such as titanium mesh, silicon, teflon, PPEI,
etc. The purpose of the present study was to evaluate pa-
tients who had reconstruction of an orbital floor fracture
using PPEI and to present clinical and surgical outcomes
according to the early, intermediate and late postoperative
follow-ups.

Materials and Methods

The present study included 76 patients with an isolated or
complex orbital floor fracture who underwent surgery be-
tween July 2000 and July 2018 in the plastic reconstructive
and aesthetic surgery department of Cumhuriyet Univer-
sity Hospital. For all patients, a PPEI was used for frac-
ture repair. Local institutional ethics committee approval
was obtained (no: 2019-05/46), and all procedures were in
accordance with the Declaration of Helsinki and its later
amendments. The exclusion criteria were as follows: (1)
patients whose clinical data were not available from the
hospital database, (2) patients who did not accept surgical
treatment, (3) patients in which orbital floor stabilization
was achieved without the use of any alloplastic or auto-
genic material, and (4) patients who declined a request for
a phone-call or a clinical visit in the postoperative peri-
od. For all patients, the postoperative period was divided
into three periods as follows: (1) early period; end of the 1%
postoperative month, (2) intermediate period; end of the
6" postoperative month, (3) late period; end of the post-
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operative 1 year. Demographic and clinical data of the pa-
tients, including age, gender, etiology, characteristics of the
fracture and the time between the injury and the surgery
were recorded. Furthermore, pain, eye movements, diplo-
pia, cosmetic appearance and infraorbital sensory distur-
bances were examined.

Although the patients were operated on by different
surgeons of the same department, the surgical procedures
and the treatment approach were almost the same for all
patients. Except for two patients in which there was a trau-
matic laceration of the lower eyelid, a subciliary approach
was mainly used, and PPEI (Medpor Surgical Implant,
Porex Surgical Inc., College Park, Georgia, USA) was the
preferred alloplastic material in all patients. Following in-
sertion of a PPEI to the orbital floor, orbital septum repair
was performed meticulously using absorbable suture mate-
rial in all patients.

SPSS software version 22.0 (SPSS Inc., Chicago, IL,
USA) was used to evaluate the statistical analysis of all data.
Statistically, p<0.05 was accepted as a significant value. De-
scriptive statistics of the data were calculated in terms of
the number and percentage of categorical variables. Me-
dian (minimum-maximum) and standard deviation values
were used for continuous variables.

Results

Of the patients, 12 were female and 64 were male with a
mean age of 35.17+14.35 years. Fifty-seven patients (75%)
were between the ages of 21-49 years. The most com-
mon cause of injury was in-vehicle traffic accidents (n=31,
40.8%), followed by falls (n=19, 25%), physical assaults
(n=17, 22.4%) and pedestrian accidents (n=9, 11.8%), re-
spectively. While five patients (6.6%) had an isolated or-
bital floor fracture, 71 (93.4%) had a concomitant fracture
of other facial bones. The mean time between the injury
and the surgery was 8+1.93 days (range, 5-18 days). There
was no pain, limited eye movements, deformity, diplopia
or enophthalmos in the early period. However, there was
edema in all patients, palpebral asymmetry in five patients
(6.6%) and infraorbital sensory disturbances in 59 patients
(77.6%). In the intermediate period, two patients (2.6%)
had a scleral show, five (6.6%) had sensory disturbances
and one (1.3%) had cold intolerance in the infraorbital re-
gion.

Forty-seven patients (61.8%) were able to be reached
by a phone call or a clinical visit for evaluating the out-
comes of the late period. There was a scleral show in 2
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patients (2.6%) in this period due to scar contracture of the
subciliary incision. Of the patients, only one had under-
gone surgery for removal of the PPEI due to recurrent skin
edema and purulent discharge in the medial lower eyelid
(Figure 2). During the surgery, it was macroscopically not-
ed that there was preseptal inflammation due to chronic
dacryocystitis, but there was no sign of postseptal infection
and no contamination or infection of the PPEI. The im-
plant was removed and sent for microbiologic examination.
The culture was recorded as negative and the patient was
treated with antibiotherapy directed to dacryocystitis.

Discussion

In the present study, study most of the patients with an or-
bital floor fracture in which reconstruction was performed
using a PPEI were male, of middle age, and commonly in-
jured due to an in-vehicle traffic accident. Furthermore,
most of the patients were admitted at a relatively late pe-
riod; the mean elapsed time to the surgery was on the 8th
day of the trauma. The injury was commonly unilateral,
and isolated orbital floor fractures were very few.

It has been reported that the postoperative complica-
tion rate of fragmented, displaced or extremely complicat-
ed periorbital fractures is low if the surgery is performed
within the first 48 hours.® It is advocated that early repair
aids in ensuring periorbital stability, achieving infection
control, increasing the circulation of tissues by decompres-
sion and preventing fibrosis and atrophy of the orbital soft
tissue.?® Although the results of a recent meta-analysis
suggest that early repair is beneficial due to a multifactorial
improvement, "% the level of evidence of studies support-
ing early repair is low. In our study, most of the patients
were operated in a relatively late period, however, incon-
sistent with the literature, **” we did not encounter a high
rate of complications in the postoperative period.

Subciliary and transconjunctival incisions are the most
commonly used approaches to reach the orbital floor. In
many studies, subciliary incision-related complications
such as scarring, scleral show, ectropion and palpebral
asymmetry have been reported.*' Endoscopic-assisted
transnasal/transmaxillary approaches have been described
to avoid lower lid incision-related complications. Except
for two cases, we performed subciliary incision for all oth-
er patients, and only two had a scleral show. This rate was
much lower than the preexisting literature.”!! In our
opinion, meticulous repair of the orbital septum follow-
ing insertion of the PPEI to the orbital floor is the main

reason for our low rate of scleral show or other lower lid
complications.

Bone, cartilaginous and fascial autografts are the
most suitable materials for orbital floor reconstruction
due to their non-allergenic and non-carcinogenic nature,
and also high biocompatibility.'>!! However, there are
disadvantages of using autografts, such as increased
duration of surgery, donor site morbidity, difficulties in
shaping the graft and unpredictable graft resorption rate.
1314 Alloplastic implants are consistent synthetic materials.
PPEI is one of the most commonly used alloplastic
materials for orbital floor reconstruction. It is a widely
available, strong and shapeable material. Its porous
structure enables vascular and bone ingrowth leading to
soft tissue adherence and reduced risk of infection.m*" It
is simple to use, has good strength, butit is a bit flexible
so it can be shaped by heat application.l’*!81% In the
literature, several complications of PPEI use, such as
foreign body reaction, hematoma, and enophthalmos,
have been described.?%?2 It is a safe material, almost as
common as autologous grafts in both acute orbital floor
fractures and late complications. Wajih et al. 2 found
similar complication rates using bone graft and PPEL
Furthermore, in large calvarial defects or socket
reconstruction, exposure has been reported in stretched
places that have to be placed immediately under the skin
or under the flap.l?*%

In experimental studies, PPEI has been shown to be a
prefabricated material that retains its shape in the
transferred tissue without displacement.'®!” In order to
prevent the implant from being exposed, if it is
prefabricated and two months elapse, as in these
experimental studies, the PPEI will be integrated into the
flap. Better results can be obtained if reconstruction is
performed after integration. The exposure complication
of PPEI is common in socket reconstruction in the
literature.? Fernandes et al. 7 reported that they
created a cover to protect the PPEI with the use of
alopecic skin in conjunction with a temporoparietal fascia
flap in ear reconstruction. Furthermore, in this way, they
reduced the risk of implant exposure. In all our cases,
orbital septum repair was provided after the PPEI was
placed. We think that the other advantage of orbital
septum repair is to prevent displacement or exposure of
the implant, which was observed in none of our patients.
Furthermore, we also believe that anterior coverage of
the PPEI with a durable orbital septum reduces the risk
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of infection by acting as a barrier.

The major limitation of our study was evaluating the
late postoperative period of the patients via a phone call,
which may have resulted in subjective data regarding post-
operative complications. However, in our opinion,
the length of the study period and the high number of
patients may contribute to the literature in terms of using
PPEI for orbital floor fractures.

Conclusion

In summary, the risk of complications is low with a
subciliary approach if the periorbital tissues are not
excessively damaged and the dissection is performed
with great care. PPEI is an alloplastic material that can
be used safely with a low complication rate in the
reconstruction of orbital floor fractures. It should be
kept in mind that the orbital septum should be repaired
carefully after orbital floor reconstruction using PPEIL
We  believe that this
displacement and infection of the implant.

maneuver also prevents
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Figure 1. A-B. Three-dimensional tomographic
images of the patient with a right orbital floor
fracture. White arrows indicate fracture lines.C.
Intraoperative image of the right orbital floor
fracture reconstruction using a PPEl. D.
Postoperative coronal CT image of the
patient. (Black arrows show the PPEI in figure ¢
and D)
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