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Orbital floor reconstruction with high density polyethylene
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Abstract
Surgical interventions in blow out fractures are generally indicated in cases of alterations in orbital function (e.g. diplopia)
and for aesthetic reasons (e.g. enophthalmos). In assessing the severity of the injury, the clinician often uses parameters
such as changes in visual acuity, patient-reported diplopia, changes in globe position and evaluation of the extraocular
muscles in association with imaging exams. Computed tomography has been the modality of choice for detailed imaging
diagnosis and surgical planning of orbital trauma. High density polyethylene may be successfully used in orbital floor
reconstruction to restore function and esthetics. Taking into account the follow up of six months, the availability and the
advantages of high density polyethylene implants, it can be concluded that their use in reconstruction of orbital floor
defects is a good choice.
Keywords: Orbital fractures – Surgery – High density polyethylene.

Resumo
Justifica-se intervir cirurgicamente em fraturas do tipo blow out naqueles casos em que haja alterações da função orbital,
como a diplopia, ou mesmo por razões estéticas, como a enoftalmia. Clinicamente, as fraturas do tipo blow out revelam
alterações estéticas e funcionais que, associadas aos exames complementares por imagem, como a tomografia
computadorizada, indicam o procedimento cirúrgico reparador. A utilização do polietileno de alta densidade (PAD) na
reconstrução do assoalho orbital reduz a morbidade do enxerto autógeno, apresentando estabilidade e biocompatibilidade.
Este artigo discute um caso cirúrgico de evolução favorável após seis meses de reconstrução do assoalho orbital com PAD.
Palavras-chave: Fraturas orbitárias – Tratamento cirúrgico – Polietileno de alta densidade.
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INTRODUCTION

The orbital cavity is comprised of the frontal,
sphenoid, and ethmoid bones do neurocranium, and the
maxillary, palatine, zygomatic and lacrimal bones of the
visceral cranium. These bilateral cavities house the
ocular globes, muscles, cranial nerves (II, III, IV, V and
VI), vascular and connective tissue and fat 1,2. Knowledge
of orbital anatomy is fundamental in making a better
diagnosis of periorbital fractures and a correct imaging
assessment in traumatized patients.3

Signs associated with orbital fractures include
periorbital ecchymosis, edema and subconjunctival
ecchymosis, ophthalmoplegia, enophthalmia, hemosinus
and bone rupture, revealed by imaging exams; and the
symptoms are infraorbital paresthesia and
diplopia.4,5,6,7,8,9,10

Bourguignon Filho and collaborators 7 reported that
among orbital fractures, the blow out type consists of
the rupture of the orbital walls without fracture of the
orbital contour, possibly causing diplopia. One of the
probable causes of diplopia is muscular incarceration
at the site of the fracture 11, which must be treated in
order to eliminate the diplopia.

The major cause of orbital fractures are car accidents,
followed by physical aggression 4. In blow out fractures
the trauma increases internal pressure of the orbital
cavity, and in order to impede ocular explosion, there is a
rupture of fine bone on the orbital floor and/or of the
papyraceous lamina of the ethmoid bone.9,11

According to Panarello and collaborators 12,
diagnosis of the periorbital region is very complex
especially when there is swelling and laceration. In these
cases, imaging exams are of the utmost importance.

One complementary exam that could be used is the
Water’s postero-anterior radiograph 4, though only for
an initial evaluation, given its limitations. Fractures that
involve the orbital cavity demand more accurate exams,
such as computed tomography (CT), in order to visualize
the extension and localization of fractures in this
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complex region and to recommend the surgical procedure
that would involve the minimum sequelae 3,13.

Innovations in CT have enabled earlier surgeries for
the reconstruction of internal orbital walls. This
immediate diagnosis and early treatment has prevented
sequelae such as enophthalmia.14

Jank and collaborators 15 evaluated CT exams in 424
patients with orbital fracture, and observed that the
majority were fractures of the orbital floor (84.2%), followed
by the lateral wall (6.1%). They also observed combined
fractures in the orbital floor and lateral and medial walls
(1.2%) and isolated fractures of the medial (0.9%).

When surgery is indicated, autogenous bone grafts
provide excellent biological adaptation, but present
disadvantages such as donor site morbidity, limited
quantity and moldability as well as the possibility of
sub-correction reabsorption.16,17

The main applications for high density polyethylene
are restitution of cranial volume, bone defect filling, and
orbital reconstruction 16. According to Renò, Lombardi e
Cannas 18, alloplastic implants may cause minor
inflammatory reactions. However, this does not produce
complications such as the need to remove the implant.10

Zim 17 reported that high density polyethylene is inert,
with low tissue reaction and minimal reaction to foreign
bodies, and is insoluble to tissue fluids. Its microporous
nature (100 a 300ìm) allows for the growth of a fibrous
tissue that stabilizes the implant. In addition, it is easy
to use as it is malleable and can be shaped in an infinite
number of forms and sizes. Subperiosteal placement is
indicated and fixation with titanium screws is necessary.

CASE REPORT
Male patient, 22 years of age, single, soldier,

faioderma, who was punched. Clinical examination
showed the presence of periorbital ecchymosis, edema,
paresthesia of the infraorbital nerve, diploplia, as well
as respiratory difficulty. Palpation of the infraorbital
contour and the Waters radiographic exam revealed a
possible fracture of the orbital floor, hemosinus and
fracture of the nasal bones. CT in coronal (Figure 1) and

Figure 1. Tomography in coronal cut demonstrating herniation
of the left orbital content by rupture of the orbital floor.

Figure 2. Access to the fracture after incision and
separation of the infraorbital tissues.

Figure 3. Insertion and fixation of high density
polyethylene with titanium micro-screws.

Figure 4 . Waters radiograph at 15 days post-operative.

axial cuts confirmed orbital floor and nose fracture. The
patient was evaluated by ophthalmologists and
authorized for surgical treatment. The patient gave free
and informed consent of both the surgical procedure
and publication of the present case study. Subpalpebral
incision and tissue separation was carried out to allow
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DISCUSSION
In the clinical exam, the patient presented signs of

periorbital ecchymosis, edema and symptoms of
infraorbital paresthesia and diplopia, which are the
classical signs and symptoms of blow out fractures.
4,5,6,7,8,9,10

Enophthalmia may occur in more extensive blow out
fractures, due to the herniation of orbital fat after the
dislocation of orbital cavity walls 6,8,9,10,16. The fracture
was relatively small and, consequently, significant
enophthalmia was not observed, though diplopia was
reported by the patient. Diplopia was probably caused
by the herniation of the orbital content to the inner
maxillary sinus and not because of muscle incarceration
8,10,11, since the patient did not present restriction of ocular
movement (ophthalmoplegia).

According to the patient, the fracture was caused by
physical aggression, which is in accordance with other
studies.4

Clinical and Waters radiographic examination
demonstrated orbital fracture, but were unable to verify
the extension of the fracture. CT in coronal and axial
cuts was necessary to quantify the length of the fracture,
in accordance with other authors7,14,19,20,21,22

In depth anatomic knowledge of the orbital region is
necessary due to the complexity of the structures such as
the ocular globe and the innervations of this area.1,2, 3

Alloplastic material was used for reconstruction of
the fracture in order to avoid of donor site morbidity
7,16,17. High density polyethylene was chosen as it is inert,

biocompatible, malleable, can not be reabsorbed and
can be shaped into an infinite number of forms and sizes,
allowing a prediction of the final result of surgical
reconstruction.17 The objectives of the surgery were to
reconstruct the orbital floor and consequently orbital
volume, reducing herniation; correct diplopia and avoid
enophthalmia, allowing correct muscular function;
relieve the compressed infraorbital nerve, allowing
paresthesia involution; create a barrier against
infections from the maxillary sinus. Taken together, these
aspects restore function and aesthetics, as has been
indicated by several authors 5,23,24,25,26. We agree with
Panarello and collaborators 12 that conservative
treatment is indicated in cases in which bone dislocation
is not visible and if there are no clinical manifestations
that would affect aesthetic and function after 14 days.
CONCLUSIONS

It can be concluded that CT is necessary for a correct
diagnosis and improved rehabilitative planning in blow
out fractures. In addition, in cases where there are
aesthetic-functional alterations, surgery is indicated.
When possible, alloplastic material should be used and
high density polyethylene is a good option due to its
adaptability, biocompatibility, lack of reabsorption and,
mainly, to the reduction in morbidity and the length of
the surgery.
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