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INTRODUCTION

ORBITAL FLOOR RECONSTRUCTION WITH
TITANIUM MESH,;

Our experience

Dr. Muhammad Usman Khalid', Dr. Arshad Mahmood Malik’, Dr. Omer Sefvan Janjua®

ABSTRACT... Objective: To determine the outcome of orbital floor reconstruction with titanium
mesh in terms of diplopia, enophthalmos, dystopia and infection etc. Study design: Descriptive
case series. Place & duration of study: Department of Oral & Maxillofacial Surgery, Punjab
Medical College / Allied Hospital Faisalabad. One and Half year from 01-10-12 to 31-03-14.
Material and Method: Twenty two patients clinically and radiographically having defect in the
orbital floor due to trauma were included in the study. Titanium mesh was used to reconstruct the
orbital floor through infraorbital rim incision and secured in place with 5mm micro screws. The
variables to be analyzed were diplopia, enophthalmos, orbital dystopia and infection. Results: In
our study male gender predominates over female 20/22. Mean age of patients is 29.36 years =
5.21. Diplopia persisted in 2/10 (20%) patients. Enophthalmos persisted in 7/18 (38.8%) patients.
dystopia persisted in V4 (25%) patients. Infection didn’t develop in any of our patient (0%). Visual
acuity was not affected in any of the patient (0%). Conclusions: Titanium mesh is a suitable
material for reconstruction of orbital floor fractures with little complication rate and no donor site
morbidity.
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cartilage and alloplastic implants have been used

Orbital fractures account for 40% of craniofacial
injuries. They vary from simple zygomatic
fractures to complex craniofacial injury involving
the orbital rim and several orbital walls. Orbital
floor, which is extremely thin of the four walls of the
orbit is the most frequently injured. According to
the literature, such fractures account for 67 to 84%
of cases of orbital fractures'”.

The common causes of orbital floor fracture are
motor vehicle accident, physical assault, and
sport-related injuries. Rarely, it can be due to fall,
gunshot orindustrial accident.

Orbital floor fractures can be generally classified
as pure or impure blowout fractures; the first are
isolated orbital floor fractures and the second are

to reconstruct the orbital floor but the optimal
material for reconstruction of orbital floor and walls
remains highly controversial. The ultimate aims
are the reconstruction of the bony orbital defect
with reestablishment of anatomy, volume, function
and esthetics”.

Alloplastic materials including titanium mesh,
silastic, porous polyethylene etc have gained
popularity for reconstruction of the orbit floor
because of their ease of use and the fact that they
involve no donor site morbidity. Titanium mesh is a
very suitable reconstructive material because of its
biocompatibility, shorter operative time, ease of
intraoperative contouring and rigid fixation®®.

Aim of this study is to share our experiences with

also associated with an orbital rim fracture'”. the use of titanium mesh for orbital floor
reconstruction.

Numerous materials such as autogenous bone,

Professional Med J 2014;21(3): 575-579. www.theprofesional.com 575



ORBITAL FLOOR RECONSTRUCTION WITH TITANIUM MESH

MATERIAL & METHOD

Twenty two patients presented to Oral &
Maxillofacial Surgery Department Allied Hospital
Faisalabad having clinical and radiographic defect
of the orbital floor along with diplopia,
enophthalmos or orbital dystopia were included in
the study. Patients medically unfit for surgery
under general anesthesia or having ipsilateral or
contralateral vision loss were not included in the
study.

After taking complete history, thorough clinical
and systemic examination was carried out.
Diplopia was checked using snellen chart and
forced duction test, enophthalmos was assessed
clinically by bird’s eye view and worm hole view
and orbital dystopia was checked by placing a
wooden spatula in front of the eye balls parallel to
Frankfort horizontal plane. To evaluate the exact
extent of defect we performed, digital
occipitomental view, Coronal & axial sections of
Computed tomography (CT) scan and three
dimensional reconstruction according to situation.

After explaining the outcome of surgical procedure
to every patient included in this study an informed
consent was taken before the surgical procedure.
Infraorbital rim incision was used to expose the
orbital floor defect in all patients. Titanium mesh
was secured in place using 5mm microscrews
after careful blunt sub perioteal dissection of the
tissues. Peroperatively forced duction test was
performed to assess muscle/soft tissue
entrapment. Wound was closed primarily in all
patients after achieving hemostasis. Patients were
discharged on 2nd postoperative day.

The clinical follow-up was performed at 1 week, 1
month, 3 months, and 6 months after treatment.
On each follow-up patients were checked for
persistence of diplopia, enophthalmos, dystopia,
signs of infection which include presence of pus
discharge or severe pain and loss of visual acuity.
All the observations were entered on specially
designed proforma.

DATA ANALYSIS

Data was entered & analyzed by using SPSS
version 17.0. Mean and standard deviation were
calculated for quantitative variables like age.
Qualitative data like gender, diplopia and
enophthalmos were presented as frequency and
percentages.

RESULTS

In our study male gender predominates over
female. 20/22 (91%) patients were male and 02/22
(9%) patients were female (Fig-1).

Males . Females
Fig-1. Gender

The age ranged from 22 to 40 years with mean age
of 29.36 years + 5.21. Male had the mean age of
29.6 years * 5.33 while female had the mean age
of29.36 years = 5.21.

Right orbital floor was more commonly affected
than the left. Out of 22 patients 14 presented with
right orbital floor fracture and 8 with the left.

Pure blow-out fracture was present in 5 patients
and in 17 patients orbital floor fracture was
associated with other fractures. Out of 17 patients;
10 have associated zygomatic bone fracture, 4
have lefort Ill fracture and 3 have naso-orbito-
ethmoidal (NOE) fracture.

Preoperatively Diplopia was present in 10 (45%)
patients (Graph 2) and postoperatively diplopia
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persisted in 2 out of these 10 (20%) patients
postoperatively (Graph 3).

100%

81%

80%

60%

40%

20% 18.2%

Enophthalmos 18/22
Diplopia 10/22 Dystopia 4/22

Fig-2. Preoperative values

Enophthalmos was present preoperatively in 18
(81%) patients (Graph 2) and persisted in 7
(38.8%) patients postoperatively (Graph 3).

40% 38.8%
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Fig-3. Postoperative values

Orbital dystopia was present in 4 (18.2%) patients
preoperatively (all had zygomatic bone fracture)
(Graph 2) and persisted in 1 (25%) patient
postoperatively (Graph 3).

None of our patients developed infection (0%)

postoperatively (Graph 3). There was no loss of
Visual acuity in any of our patient (0%)
postoperatively (Graph 3).

DISCUSSION

The orbit protects the visual apparatus through the
bone structures, and it acts as a receptacle.
Nevertheless, the slightest trauma can provide
serious damage. This is why the integrity of the eye
and associated tissues must be evaluated
accurately and quickly to avoid irreversible
damage.

The repair of the orbital floor fractures is not
without risks, which must be taken into
consideration when surgery is decided as a
treatment of choice. Careful subperiosteal
dissection prevents injury to the musculature and
ensures complete release of the soft tissues from
the osseous segments during bone
reconstruction. Care must be taken to prevent
entrapment of the soft tissues, especially when
using metallic mesh systems, but also when using
nonresorbable polymers or bone. Entrapment is
avoided by eliminating sharp edges when
contouring the mesh and not letting intraorbital
tissue escape or be trapped by the mesh borders.
It is useful to perform a forced duction test at the
completion of the procedure to verify unrestricted
movement"”.

Reconstruction of the orbital floor with
bioresorbable materials is a controversial subject.
None of the materials has yet proven to be
successful without any complications in clinical
work. One of the main issues is the maintenance of
the initial three dimensional shape of the implant.
To achieve this, the implant need to resist coiling
and deformation and to be strong enough to
tolerate the pressure exerted by the orbital content
without being passively moulded. It should also be
biocompatible’.

The ideal material should have biological and
physiological properties that replicate those of the
tissue it replaces. The material should be
permanently accepted by the host.
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In our study male gender predominates over the
female. It is consistent with previous studies. In a
study carried by Gabrielli etal in 2011 male gender
predominates’. Another study carried by
Sakakibara et al in 2009 also show the same
results’.

In our study most of the patients fall in the third and
fourth decade of life. It is consistent with the
literature. In a study carried by Sakakibara et al in
2009 mean age of the patients was 26 years’. In
another study carried by Kosaka et al in 2004 most
of the patients were in third and fourth decades of
life®.

Patients who experience true diplopia naturally are
troubled by this symptom and nearly always
present this as their chief complaint. Basically
diplopia may be monocular or binocular. The three
most common hypotheses for binocular double
vision and impaired eye movement are different
eye ball level of both eyes, contusion injury to the
extraocular muscles or soft tissue and
incarceration of these structures to the fracture
line™.

Our patients, in most of the cases, had double
vision and limitation of movements in upward
gaze. This can be explained by mechanisms
mentioned in previous paragraph. CT scan has
been reported to be sensitive for orbital fat, orbital

11,12

muscles and hematoma .

In our study diplopia was corrected in 80%
patients and there were two patients in which
diplopia persisted postoperatively. These findings
are consistant with most of previous studies. One
study carried by Gabrielli et alin 2011 shows same
kind of results®.

In our study enophthalmos was corrected in 61.2%
patients and there were 7 patients in which
enophthalmos persisted postoperatively. These
findings are consistent with some of previous data.
A study carried by Avashia et al in 2012 on different
materials used for orbital floor reconstruction also
shows titanium mesh corrected enophthalmos in
85% of the patients®. Results of some studies are

not consistent with our study. In a study carried by
Degala et al in 2013 enophthalmos was corrected
in all of their patients postoperatively®.

None of our patient developed postoperative
infection. These findings are not favored by some
of previous studies. One study carried by Gabirielli
et al in 2011 shows that infection developed in 4%
of patients postoperatively’. but some studies
favor these findings. A study carried by Degala et
al in 2013 shows that infection developed in none
oftheir patients®.

Visual acuity was not lost in any of our patient.
These findings are consistant with previous
studies. A study carried by Degala et al in 2013
shows same kind of results’.

CONCLUSIONS

Titanium mesh is a suitable material for
reconstruction of orbital floor fractures with little
complication rate and no donor site morbidity if
used properly and meticulously. It can give
satisfactory results for the correction of diplopia,
enophthalmos and dystopia.

Copyright© 30 May, 2014.
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