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Abstract
Background: Orbital floor fracture is typically present with peri-orbital ecchymosis, subconjunctival 
hemorrhage, enophthalmos and diplopia. The goals of reconstruction are to restore the volume and 
shape of the orbital cavity with autoge nous or alloplastic materials. However, no gold standard exists 
for orbital implants to treat orbital floor fractures and remains controversial. Silicone was one of the 
most common biocompatible materials used for orbital floor reconstruction. 
Objective: The study aimed to evaluate the outcomes of patients reconstructed using silastic sheets in 
the case of orbital wall fractures.
Methods: A multi-center, retrospective study of patients with orbital floor fractures was conducted from 
January 2010 to December 2019. Inclusion criteria included patients with orbital floor fractures and 
reconstruction using silastic sheets. Patients with orbital floor fractures and treated with other materials 
were excluded. The database included age, sex, cause of injury, size of floor defects, associated injury, 
underlying complication and period of    follow-up. 
Results: A total of 32 patients with orbital floor fractures divided in 20 patients from Phramongkutklao 
Hospital and 12 patients from Songkla Hospital were included. Twenty-five patients were male (78.13%). 
Mean age of patients was 35.62 years (range, 15 to 62 years). Causes of injury included traffic accident 
(78.13%) and body assault (18.75 %). Pure orbital floor fractures were found at 31.25%. Associated 
injuries included fractured zygoma 43.75%, nasal bone 21.87% and fractured maxilla 12.50%. Average 
size of defects was 2.01 cm2. Average time to follow-up was 2.69 years. Complications were found in 
three cases (extrusion of silicone sheet, loss of sensation and dystopia). Extrusion was found 2 months 
postoperation and removal of silicone sheet was performed. Complete recovery of sensation of the 
infra-orbital nerve was shown at 6 months postoperation. 
Conclusion: No gold standard exists for implants to treat orbital floor fractures. Orbital floor 
reconstruction using silastic sheets involves a low complication rate and satisfactory outcome. Herein, 
silastic sheets can be safely used for orbital wall augmentation and provides good long term outcomes.   
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Introduction
 Orbital floor fractures are common results of 
varying velocity and blunt facial trauma. They 
are typically caused by motor vehicle accident 
and assault with each being more common in 
differing demographic settings. They can occur 
as isolated orbital floor fractures or combined 
complex fractures involving other facial bones. 
Orbital trauma is a frequent cause of damage 
to both bony, soft tissue and neurovascular 
structures in the surrounding region. Injury 
patterns can be isolated to the bony orbit or part 
of a much larger zygomaticomaxillary complex 
(ZMC), or panfacial fracture patterns.(1) Patients 
typically present with peri-orbital ecchymosis, 
subconjunctival hemorrhage, enophthalmos and 
diplopia.
 The goals of orbital reconstruction are to 
restore the orbital volume and shape of the orbital 
cavity with autoge nous or alloplastic materials.
(2, 3) Complica tions after orbital reconstruction 
may occur including infection, hemato ma, nerve 
injury, diplopia, extra-ocular muscle limitation, 
enoph thalmos and sensory change.(2-4) 

 Surgery is only the mainstay treatment, and 
several materials are suitable for orbital implants 
ranging from autogenous grafting to alloplastic 
implants. The most commonly used implants 
include bone, cartilage, porous polyethylene 
implants, titanium, poly L-lactide (PLLA) and 
polydioxanone (PDS).(1, 5, 6) However, no gold 
standard exists for orbital implants to treat orbital 
floor fractures and remains controversial. Silicone 
was one of the most common biocompatible 
materials used for orbital floor reconstruction. 
 Silastic or silicone sheet implants are often 
used to reconstruct orbital fractures because they 
are extremely cheap and seem to cause relatively 
few complications.(2) The advantages of silastic 
sheets include no resorption, short operative time 
and less tissue reaction. The disadvantages are 
infection, extrusion and implant displacement.
 Silastic sheets are the main implant in 
Phramongkutklao Hospital and Songkhla Hospital 
in constructing the orbital floor but a study of 
long term outcome has never been conducted. 
This study aimed to evaluate the outcomes and 
complication rates of patients reconstructed using 
silastic sheets in the case of orbital wall fractures.

Methods 
 With the approval of the ethics committee and 
institutional review board of Phramongkutklao 
Hospital and following the Helsinki declaration, 
this multi-center, retrospective study of patients 
with orbital floor fractures was conducted in 
Phramongkutklao Hospital and Songkhla-nakarin 
Hospital from January 2010 to December 2019. 
Sample size was calculated using calculation PS 
Software (Power and Sample Size Calculation) 
Version 2.1.  Inclusion criteria included patients 
with fractures of the orbital floor and treatment 
using silastic sheet. Patients with orbital floor 
fractures treated with other material or combined 
using silastic sheet were excluded. Data 
information included age, sex, cause of injury, size 
of floor defects, associated injury, underlying 
complication, period of follow-up, height, 
weight, blood pressure, demographics and level 
of injury. Analyses included descriptive statistics  
using SPSS for Windows, Version 21.0 (SPSS 
Inc., Chicago, IL, USA). Categorical variables 
were presented as number and percentage. 

Results 
 A total of 32 patients with orbital floor fractures 
divided in 20 patients from Phramongkutklao 
Hospital and 12 patients from Songkla Hospital 
were included in this study (Table 1-3). Twenty-
five patients were male (78.13%), and mean 
age of patients was 35.62 years (range, 15 to 62 
years). Causes of injury included traffic accident 
(78.13%), body assault (18.75 %) and falls from 
height (3.12 %). All patients were followed-up at 
least 12 months. Pure orbital floor fractures were 
found at 31.25%. Associated injuries included 
fractured zygoma 43.75%, fractured nasal bone 
21.87%, fractured maxilla 12.50%, fractured 
mandible 9.37% and fractured frontal sinus 
3.12%.    
 Average size of defects was 2.01 cm2 and 
average time to follow-up was 2.69 years. 
Complications were found in three cases 
(extrusion of silicone sheet, loss of sensation 
and dystopia). Extrusion was found two months 
postoperation and silicone sheet was removed. 
Completed recovery of sensation of the infra-
orbital nerve showed six months postoperation. 
Figures 1-5 illustrate some of these patients with 
orbital floor fractures.
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Figure 1. Computed tomography scan of facial 
bone showing isolated left orbital floor fracture

Figure 2. Computed tomography scan of facial 
bone showing combined fracture left orbital floor 
and zygoma

Figure 3. A) demonstrated silastic sheet B) Intra-operative view of corrected floor orbit with silastic 
                    sheet

Figure 4. Computed tomography scan of facial bone demonstrated silastic sheet at right orbital floor 
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Discussion 
 Orbital floor fractures are a result of varying 
velocity and blunt facial trauma. They are often 
complex fractures involving other facial bones. 
They are most common in the male population 
between the ages of 20 and 40. Pure orbital floor 
fractures or blowout fractures occur through force 
transmission from the more rigid infra-orbital 
rim to the relatively weak orbital floor, known as 
the “buckling” theory.(7) Globe-directed trauma 
results in blowout fractures. Hydraulic theory 
states that hydraulic pressure from the globe is 
transmitted to the bony orbit, resulting in fracture 
of the thin orbital floor.(7, 8) 
 Despite extensive literature regarding orbital 
floor reconstruction, controversy still exists. 
Surgical indications, timing of surgery and 
preferred implant materials remain unclear. Most 
surgeons agree that strong surgical indications 
include enophthalmos greater than 2 mm 
during the first weeks, significant hypoglobus,  
mechanical entrapment, diplopia, and large 
orbital floor defect (>1 cm2).(2, 9, 10) The aim of the 
surgery should be to restore the orbital volume to 
its premorbid condition, and to achieve this, an 
implant is often required.

Figure 5. A) A 30-year-old female presented with fracture left orbital floor and corrected with silicone 
sheet. She was followed up 4 years without any complications. B) A 48-year-old male presented with 
combined fracture left orbital floor and Lefort II. He was followed up 4 years without any complications. 
C) A 22-year-old male presented with combined fracture right orbital floor, zygoma and Lefort II. One 
year follow-up showed mild dystopia on his right eye. Images were obtained with permission.

 Currently a wide array of implants are available 
to choose from including silastic, titanium, 
porous polyethylene, resorbable implants as 
well as autologous bone or cartilage. Teflon and 
silicone implants have been used since 1963.
(11) They are considered to be valuable materials 
used in diverse surgical applications. However, 
some sur geons prefer using autogenous materials 
such as iliac or maxillary bone graft to avoid 
complications from alloplastic implants. Some 
concerns regard complications due to alloplastic 
implants. Infection, extrusion and implant 
displacement are the common complications of 
silastic implants. 
 As Morrison et al. reported the majority 
of silastic complications are observed during 
the early postopera tive period and chances of 
complications decrease with longer asymptomatic 
periods.(12) In other words, chances of observing 
a patient with silastic infection after orbital 
reconstruction decreases over time. In addition, 
silastic sheets become difficult to detect by 
computed tomography scan and magnetic 
resonance imaging after silicone deterioration. 
Therefore, diagnosis of silastic complications 
long after the primary surgery becomes very 
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difficult for the new physician in charge when not 
knowing the details of past orbital reconstruction. 
 Mwanza T-C. K et al. showed satisfactory 
results regarding late repair of the orbital floor 
blowout fracture using silastic implant.(13) Simon 
J.B. et al. reported that the appropriate use of 
silastic implants for orbital floor reconstruction 
showed good results involving low complication 
rates including an acceptably low rate of infection 
and extrusion, as well as high patient satisfaction 
levels.(14) However, Muneo et al. reported a case 
of chronic infection seen after 28 years of silastic 
implant used in orbital floor repair.(15)

 One advantage of orbital floor augmentation 
with autogenous bone graft is less infection. 
Disadvantages of orbital floor augmentation 
include autogenous bone graft were donor site 
paresthesia bone resorption, postsurgical pain, 
excessive blood loss and increased operative 
time. Advantages of orbital floor augmentation 
using alloplastic comprise no resorption and less 
operative time. Disadvantages of orbital floor 
augmentation with alloplastic include extrusion 
and infection.
 A recent systematic review, evaluating 
materials for orbital floor reconstruction, found 
no conclusive evidence to suggest one material 
was better than another; rather, the surgeon must 
rely on his or her own experiences and the unique 
characteristics of each material to individualize 
treatment plans.(7, 16) 

 Retrospective study design may have been 
a limitation of this study; however, data from a 
multicenter study may increase the reliability of 
results. From our data, long term complication 
was at acceptable rate. The results confirmed 
silastic sheets can be carefully applied in good 
candidate patients.   

Conclusion 
 No gold standard exists for orbital implants 
to treat orbital floor fractures and remains 
controversial. Orbital floor reconstruction using 
silastic sheets involves a low complication rate 
and satisfactory outcomes. Herein, silastic sheets 
can be safely used for orbital wall augmentation 
and good long term outcomes.   
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