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Abstract
·AIM: To evaluate the host response of the gel and porous

polyethylene implants in anophthalmic cavities using the B

scan ultrasound.

·METHODS: Thirty-six white rabbits underwent unilateral

enucleation with placement of gel or porous polyethylene

spheres implants. The animals were submitted to clinical

examination weekly and to ultrasound evaluation on 30, 60

and 90 days after surgery.

·RESULTS: All rabbits with gel polyethylene spheres, except

one, showed implant extrusion probably because the gel

spheres have hydrated and increased in volume. The B

ultrasound of the gel polyethylene implant did not show

vessels inside during the following period. Five animals

(27.8%) with porous polyethylene spheres presented implant

extrusion after 30 days of surgery. According to B ultrasound,

the porous polyethylene implant showed irregular and

heterogeneous architecture and reflective peaks similar to

vascularized tissues.

·CONCLUSION: More studies are required to determine the

ideal volume of gel polyethylene implant necessary to correct

the diminished orbital content in the anophthalmic cavity. The

B ultrasound effectiveness showed in this study for

anophthalmic socket implants evaluation provides useful

information for further studies and might substitute

expensive methods of implants vascularization evaluation.
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INTRODUCTION

M any different materials have been suggested to replace
volume in the anophthalmic cavity and the integrated

spheres, mainly the porous polyethylene, were the focus of
the researches in the last years [1] . However, the porous
polyethylene has a rough surface and conjunctival
dehiscence can take place when prosthesis contact with the
conjunctiva occurs.
A gel polyethylene implant was then thought in order to
create a less traumatic contact between the implant and the
conjunctival mucosa[2].
The integrated implants present progressive vascularization
into the spheres, resulting in sphere-hosted integration. This
integration pattern has been evaluated before by expensive
methods, including computerized tomography scan and/or
magnetic resonance imaging[3-5].
The purpose of this study was: ① to evaluate clinically the
gel and porous polyethylene spheres implanted in enucleated
cavities of rabbits and; ② to evaluate the host response
integration pattern of the implants using B scan ultrasound.
MATERIALS AND METHODS
An experimental study was performed using 36 Norfolk
albino rabbits. The procedures and the animals' maintenance
were in accordance with the ARVO resolution on Use of
Animals in Research and approved by a local Ethics
Committee.
The animals underwent unilateral enucleation followed by
implantation of 12mm spheres of gel polyethylene (Polietigel-
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Homus Biotecnologia-SP, Brazil) (18 animals) or porous
polyethylene (Polipore-Homus Biotecnologia-SP, Brazil) (18
animals).
Both spheres were composed of the same chemical
structural material, but the gel implants were recovered with
a membrane-like structure that was used to contain the gel
or semi-liquid state polyethylene.
Surgical procedure: All animals were submitted to surgeries
under general anesthesia and were performed by the same
surgeon. The right eye of each rabbit was enucleated and an
unwrapped polyethylene sphere-gel or porous-was implanted.
The conjunctiva and Tenon' capsule were closed using a
non-absorbable 6-0 (Polycron-Ethicon) running suture. The
animals were sacrificed 90 days after surgery.
Methods of evaluation: The animals were submitted to
clinical examination weekly and to B ultrasound evaluation
on 30, 60 and 90 days after the surgical procedure.
Statistical Analysis The results were submitted to
Occurrence Frequency analysis[6].
RESULTS
Gel Polyethylene Spheres
Clinical evaluation All rabbits with gel polyethylene
spheres, except one (94.4% ), showed implant extrusion
between 15 and 90 days after surgery (average of 20 days).
Although the initially implanted spheres had 12mm in
diameter, the expulsed spheres showed around 20mm.
Orbital infection or inflammation was not observed in any of
these animals.
Ultrasound evaluation The gel polyethylene spheres did
not present vascularization during the following period,
showing low reflectivity image inside the implant and high
reflective pattern posterior to the implant until 90 days after
the surgery (Figure 1).
Porous Polyethylene Spheres
Clinical evaluation Five animals (27.8% ) with porous
polyethylene spheres presented implant extrusion after 30
days of surgery. Conjunctival dehiscence occurred in two
animals (11.1% ) and one of them was excluded due to
systemic infection not related to the surgical procedure.
Ultrasound evaluation Spheres vascularization was
observed though neovessels filling theirs porous, indicating
sphere-hosted integration. Porous polyethylene showed
medium reflectivity (40%-60%) until 90 days after surgery,
although the image was more echo-dense at the time. An
irregular internal structure indicating heterogeneous
architecture was also present, despite of the sound
attenuation observed during the examination (Figure 2).

Figure 1 B scan ultrasound of a gel polyethylene sphere 90
days after surgery

Figure 2 B scan ultrasound of a porous polyethylene sphere
90 days after surgery

DISCUSSION
In this study, we compared the porous polyethylene, already
commercially available, and the polyethylene sphere in the
gel form. Both spheres were made by the same professional
and consisted basically of the same chemical substance.
However, the porous polyethylene sphere presented a rough
external surface and the gel polyethylene, a smooth surface
because of its membrane-like wrapper material, employed to
contain the gel or semi-liquid polyethylene.
The main cause of gel implant extrusion seemed to be the
sphere volume increase after implantation. The spheres
showed an increase in size which caused suture dehiscence
due to mechanical forces and elicited their extrusion. The
extrusion was probably a combination of factors: the
increase of the spheres size that hydrated and became bigger
than the orbital volume and the lack of implants integration
to the host tissues, observed by the high early expulsion rate
after surgeries.
The integration rate of a biomaterial is measured by the
pattern of vascularization between the implant and the host
tissues. Many studies described the vascularization pattern
using histological methods[7-9]. Others used the computerized
tomography and/or the magnetic resonance imaging[3-5].
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However, there are only few studies using conventional
ultrasound scan to evaluate the vascularization pattern inside
the sphere implants[10].
A previous reports showed that the porous polyethylene
implant vascularization occurred during the first month after
surgeries[9,11], we decided to start the B ultrasound evaluation
around this time. This method provided useful information
for further studies . The vascularized porous
polyethylene implants showed low reflective peaks similar
to blood pattern [12]. Therefore, the B ultrasound evaluation
showed us that the Polietigel implants did not vascularize, in
contrast to the Polipore implants that presented increased
neovessels colonization inside.
The polyethylene spheres in the gel form hydrated and
increased in volume after orbital implantation procedure.
More studies need to be performed to determine the ideal
biomaterial size necessary to replace the orbital volume
deficiency in the anophthalmic cavity reconstruction.
The B scan ultrasound technique is an alternative method to
substitute the more expensive methods employed to evaluate
the spheres vascularization pattern.
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