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SUMMARY 
Purpose: In the surgical treatment of orbital blow-out fractures, it is essential to restore the orbital volume by proper placement of a 

biomaterial that can adequately support the orbital content. Many autogenous and synthetic biomaterials have been recommended for this 
purpose. This study aims to compare postoperative results of 4 different biomaterials. 

Materials and Method: 64 orbital floor fractures were reconstructed in 62 patients presenting to our clinic with maxillofacial trauma. For 
reconstruction of orbital floor defects, an iliac bone graft was used in 14 patients, a conchal cartilage graft was used in 19 patients, an ultra 
thin porous polyethylene implant was used in 15 patients and a titanium mesh was used in 16 patients. 

Results: An implant extrusion was observed in 2 of 15 patients in whom a porous polyethylene implant was used. Two patients 
developed upper gaze limitation and vertical diplopia at this group. Two patients each from the groups with bone and cartilage grafts and one 
patient from the titanium mesh group had permanent vertical diplopia in extreme gazes. One patient in the titanium mesh group developed an 
infection that did not require implant excision. 

Conclusion: In our study, the complication rate in the conchal cartilage graft and titanium mesh group was significantly lower than other 
biomaterials. Complications of porous polyethylene implant such as postoperative implant extrusion, enophthalmus persistence, permanent 
upward gaze restriction suggest that it is not an optimal biomaterial for orbital floor reconstruction. The iliac bone graft often causes donor 
area complications such as severe pain, hematoma and scar and prolongs the operation. For these reasons, in line with the results of our 
study; we believe that conchal cartilage graft is the most suitable biomaterial to use for orbital floor defects that are smaller than 4 cm2 and a 
titanium mesh implant is better for defects that are larger than 4 cm2. 

Keywords: Orbital blow-out fractures, conchal cartilage graft, titanium mesh implant, enophthalmos 

ORBİTAL BLOW-OUT FRAKTÜRLERİNİN REKONSTRÜKSIYONUNDA KULLANILAN BİYOMATERYALLERİN 
POSTOPERATİF SONUÇLARININ KARŞILAŞTIRILMASI 

ÖZET 
Amaç: Orbital blow-out fraktürlerinin cerrahi tedavisinde; orbital içeriği yeterli olarak destekleyebilecek bir biyomateryalin uygun 

şekilde yerleştirilmesi ile orbita volümünün restore edilmesi esastır. Günümüzde bu amaçla pek çok otojen ve sentetik biyomateryalin 
kullanılması önerilmiştir. Bu çalışma; 4 farklı biyomateryalin postoperatif sonuçlarını karşılaştırmayı amaçlamaktadır. 

Yöntem-Gereçler: Kliniğimize maksillofasiyal travma ile başvuran 62 hastadaki 64 orbita taban defekti rekonstrükte edildi. Orbita taban 
defektlerinin rekonstrüksiyonu için 14 hastada iliak kanattan alınan kemik grefti, 19 hastada kulaktan alınan konkal kartilaj grefti, 15 hastada 
ultra thin porous polyethylene implant , 16 hastada titanyum mesh implant kullanıldı. 

Bulgular: Porous polyethylene implant kullanılan 15 hastanın ikisinde implant ekstrüzyonuyla karşılaşıldı. Bu grupta iki hastada kalıcı 
yukarı bakış kısıtlılığı ve vertikal diplopi görüldü. Kemik ve kartilaj grefti gruplarında ikişer hastada ve titanyum mesh grubunda bir hastada 
en uç noktadaki bakışlarda kalıcı vertikal diplopi izlendi. Titanyum mesh grubunda bir hastada implant çıkarılmasını gerektirmeyen 
enfeksiyon gelişti. 

Sonuç: Çalışmamızda konkal kartilaj grefti ve titanyum mesh grubunda komplikasyon oranı, diğer biyomaterallere göre oldukça 
düşüktür. Porous polyethylene implantın, postoperatif implant ekstrüzyonu, enoftalmus persistansı, kalıcı yukarı bakış kısıtlılığı gibi 
komplikasyonlara neden olması, orbita tabanı rekonstrüksiyonu için optimal bir biyomateryal olmadığını göstermektedir. İliak kemik grefti 
ise sıklıkla donör alanda şiddetli ağrı, hematom ve skar gibi komplikasyonlara neden olmakta ve alınması operasyon süresini uzatmaktadır. 
Bu nedenlerle çalışmamızın sonuçları doğrultusunda; 4 cm2 altındaki orbita taban defektlerinin rekonstrüksiyonunda konkal kartilaj greftinin, 
4 cm2 üzerindeki defektlerde ise titanyum mesh implantın uygun biyomateryaller olduğu görüşündeyiz. 
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INTRODUCTION 

Trauma to the face caused by assault or 
impact from solid objects, often causes internal 
orbita fractures. In 1957, Smith and Regan1 
described the term "orbital blow-out fracture" 
from their observation that blunt eyeball trauma 

https://orcid.org/0000-0002-2388-6401
https://orcid.org/0000-0003-0084-5751
https://orcid.org/0000-0002-3173-0837
https://orcid.org/0000-0003-2568-1976


Çiğdem DEMİROĞLU YAKUT, MD; Serdar DÜZGÜN, MD; Ramazan ERKIN ÜNLÜ, MD; Necip CİHAN HASÇİÇEK, 
MD 
Comparison of Patient Post-Operative Outcomes Obtained With Biomaterials Used For Reconstruction of Orbital Blow-
Out Fractures 

KBB-Forum
2019;18(2)

www.KBB-Forum.net

 

 135

due to a tennis ball or a fist increased intraorbital 
pressure without disruption of soft tissue 
integrity or causing a fracture line in orbital rims 
but could cause orbital floor fractures. Such 
fractures have been categorized as "pure blow-
out fractures" in which only the orbita floor is 
affected, and "impure blow-out fractures" in 
which fractures of other maxillofacial bones such 
as zygomatic, maxillary, and nasoethmoid are 
also affected2. 

Physical examination reveals periorbital 
edema and ecchymosis, subconjunctival 
hemorrhage, limitation of eye globe movements, 
diplopia, enophthalmos, dystopia, and 
infraorbital hypoesthesia (Figure 1)3. 
Enophthalmos is defined as posterior 
displacement of the eye globe within the orbita 
where displacement by 2 mm or more is 
considered to be clinically significant4. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The mechanism of enophthalmos and 
diplopia, especially in vertical gaze, is prolapsus 
of the orbital contents into the maxillary sinus 
and their compression at the fracture line. There 
are many differing views on the indications for 

surgical repair of orbital floor fractures. 
Mechanical muscle compression causing 
diplopia is one of several accepted surgical 
indications4. This situation can be identified 
using the forced duction test or imaging 
techniques. Another indication is the persistence 
of progressive enophthalmos following 
resolution of trauma-induced edema4. Many 
surgeons believe that defects larger than 1 cm2 
require surgery as they cause enophthalmos, but 
this size limitation is controversial4. 

Reconstruction of the orbital bony 
structures is of prime importance with respect to 
preserving normal eye functions and providing 
an aesthetic view. Although many surgical 
approaches have been defined in the literature 
regarding the mode and timing of treatment, no 
consensus exists5-7. Many autogenous and 
alloplastic biomaterials have been recommended 
for use to correct orbital bone defects. The 
autogenous biomaterials used for orbital floor 
reconstruction include bone, cartilage, and fascia 
grafts. Resorption of the graft, a long operation 
time, and donor area morbidity are among 
factors limiting use of autogenous grafts8,9. 
These drawbacks are especially prominent in 
bone grafts9-11. Cartilage grafts are more easily 
obtained than bone grafts and are more malleable 
while exhibiting minimal resorption after 
implantation8. 

For a partial solution to the inherent 
disadvantages of autogenous grafts, allogenic 
materials have also been used to correct orbital 
floor defects12-14. Alloplastic biomaterials used 
for this indication include implants with a variety 
of structures, such as silicon, teflon, vitalium, 
polyethylene, methyl methacrylate, 
polydioxanone, polyglycolic acid, polylactic 
acid, polyglactin, bioactive glass, hydroxyapatite 
and titanium14,15. An ideal implant material 
should be sterilizable, chemically inert, non-
allergic, non-carcinogenic, biocompatible, easy-
to-remove, malleable, cost-effective, and 
resistant to deformation and stress. In addition, it 
should not induce a foreign body reaction or 
create a medium for growth of 
microorganisms4,13. Problems with the use of any 
of these materials include infection and extrusion 
risks. 

Figure 1: Bilayered image of the bilateral blow-out 
fracture 
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The aim of the surgical treatment of 
orbita floor fractures is to free the orbital 
contents, to cover the defect with an implant 
material, and to reconstruct the anatomy and 
orbital volume. The aim of this study is to 
compare post-operative outcomes of patients 
presenting with pure and impure blow-out 
fractures repaired with cartilage, bone grafts, 
titanium mesh or porous polyethylene implant. 

MATERIAL and METHODS 

Sixty-four orbital floor fractures were 
detected in 62 patients who presented to our 
clinic with maxillofacial trauma. Forty-seven 
(76%) of the patients were male and 15 (24%) 
were female. The age range was 15 to 54 years, 
with a mean age of 32 years. The cause of the 
fracture was an assault in 32 patients (52%), an 
impact by a solid object in 14 patients (22%), a 
traffic accident in 12 patients (19%), a fall in 
three patients (5%) and a blast injury in one 
patient (2%). 

All patients underwent maxillofacial 
examination, sinus waters radiography and axial-
coronal plane maxillofacial and orbital 
computerized tomography. Evaluation of the 
results of the radiographic and physical 
examinations revealed a unilateral blow-out 
fracture in 60 of 62 patients and bilateral blow-
out fractures in two patients. Of 64 orbita 
fractures, 26 were pure and 38 were impure 
blow-out fractures. 

A pre-operative ophthalmology 
consultation was obtained for all patients. 
Existence of enophtalmos was assessed by an 
ophthalmologist using a Hertel 
exophthalmometer. 2 mm or more posterior 
displacement was stated as enophtalmos. Ocular 
examination showed diplopia in vertical gaze in 
31 patients, diplopia plus enophthalmos in 11 
patients, and isolated dystopia in 9 patients. In 
addition to the results from coronal orbital 
tomography, the surgical indications were 
presence of diplopia, dystopia, enophthalmos, 
and accompanying fracture(s). 11 patients had a 
normal physical examination but underwent 
surgery because orbital tomographic images 
showed a defect larger than 1 cm2 at the orbita 
floor. The median time from the trauma to the 

operation was 8 days (range 2-60 days). The 
clinical approach was to operate on all patients 
within the first 10 days after the trauma. 
However, 7 patients were operated more than 15 
days after the trauma because of delayed 
presentation or concurrent medical conditions. 

All patients were placed under general 
anesthesia for surgery. Using suspension sutures, 
traction was applied on the lower eyelid and 
using a subciliary incision the muscle-skin flap 
was elevated and the orbita floor was accessed. 
The defect was exposed by freeing the orbital 
contents compressed within the defect as 
necessary. To reconstruct orbital floor defects, a 
unicortical bone graft obtained from the iliac 
wing was used in 14 orbitas, a conchal cartilage 
graft from the ear was used in 19 orbitas, an ultra 
thin porous polyethylene sheet (0.85 mm thick) 
was used in 15 orbitas and a titanium mesh was 
used in 16 orbitas. The choice of biomaterial to 
be used was based on the size of the orbital floor 
defect. Conchal cartilage graft was 
recommended to patients with defect size less 
than 4 cm2. If the patient's insurance covers 
alloplastic material in patients with extensive 
orbita floor defect porous polyethylene implant 
or titanium mesh was preferred. The iliac bone 
graft was preferred in patients with extensive 
defects who don't have health insurance or 
whose insurance did not cover the alloplastic 
material because of the cost of these alloplastic 
materials. 

The conchal cartilage graft was harvested 
from by entering through a posterior incision and 
adding the posterior perichondrium to the graft 
(Figure 2). The cartilage graft was placed so the 
perichondrium faced the maxillary sinus. The 
titanium mesh implants were fixed to the lower 
orbital rim using 2 micro screws. Shapes of all 
autologous and alloplastic implants were 
modified to fit the defect and orbita floor. After 
placement of the implant, eye globe movements 
were tested with the forced duction test. After 
determining that eye globe movements in all 
directions were unrestricted, chantopexy was 
performed to prevent post-operative lower eyelid 
retraction and then the incision was closed with 
double layers of 5/0 polyglactin suture. 
Reduction and plaque-screw fixations of all 
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fractures of other maxillofacial bones 
accompanying the orbital floor fracture were 
performed simultaneously with the orbital floor 
fracture reconstruction. 

2 of 19 patients who underwent 
reconstruction using an ear conchal cartilage 
graft had vertical diplopia in extreme gazes four 
months after the operation. However, no surgical 
re-operation was scheduled since eye globe 
movements were unlimited in all directions. 
None of the patients in this group developed any 
donor area complications, infection, or implant 
extrusion. 

 

 

 

 
The implant extruded and became 

palpable in 2 of 15 patients in the porous 
polyethylene implant group. In one of these 
patients, the extruded part of the implant was 
trimmed surgically and the other patient refused 
reoperation (Figure 3). Two patients suffered 
from permanent upper gaze limitation and 
vertical diplopia in functional gazes. One of 
these patients was reoperated 1 month after the 
operation because of persistent enophthalmos 
(Figure 4, 5). During the operation, it was noted 
that the implant had adhered to the inferior rectus 
muscle. An iliac bone graft was placed between 
the inferior rectus and porous polyethylene 
implant to reduce the volume of the orbita after 
freeing the implant from the muscle. Post-
operatively, the upper gaze limitation was 
improved and enophthalmos was reduced. 
However, diplopia in straight gaze became 
permanent, perhaps because of incomplete 
improvement of enophthalmos. The other patient 
with persistent upper gaze limitation underwent 
another operation two months after the first 
operation. During the second operation the 
adhesions between the porous polyethylene 
implant and the inferior rectus muscle were 
removed and, to prevent future adhesions, a 
tensor fascia lata graft was placed between the 
inferior rectus muscle and the implant. After the 
operation, the upper gaze limitation improved 
but vertical diplopia persisted in functional 
gazes, perhaps because of inferior rectus injury. 
None of the patients in this group developed 
infection. 

 

 

 

 

 

 

 Figure 2: Harvested cartilage graft 

The suspension sutures in the lower 
eyelid were removed on the second day after 
surgery, and the patients were instructed to 
massage the eye to prevent lower eyelid 
retraction. The patients were followed post-
operatively for 6 to 31 months, with a mean 
follow-up of 14 months. All patients had 
ophtalmology consultation at follow-up in order 
to assessing enophtalmos existence by Hertel 
exophthalmometer even late postoperative 
period. 

Patients are informed and gave consent to 
have their picture published in the article. 

RESULTS 

A permanent, post-operative, vertical 
diplopia in extreme gazes was detected in 3 of 14 
patients in whom the orbita floor was 
reconstructed with an iliac wing bone graft. 
However, since eye globe movements were free 
in all directions in both of these patients, 
diplopia was considered to be the result of 
muscle contusion and a second operation was 
deemed unnecessary. A hematoma requiring 
drainage developed at the donor area in two 
patients in this group. All patients in whom a 
bone graft was taken from the iliac wing 
complained of severe pain at the donor area. 
None of the patients developed an infection or 
experienced implant extrusion. 
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Figure 3: Extrusion of the porous polyethylene implant 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Preoperative image of the patient with severe 
right enophtalmus who was operated 1 months after the 
trauma because of the concurrent medical conditions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure 5: Persistent right enophtalmus 1 months after 
the operation 

 

In the titanium mesh group, 1 of 11 
patients had permanent, post-operative vertical 
diplopia in extreme gazes. A repeat operation 
was not considered to be necessary in that 
patient. A post-operative infection developed in 
one diabetic patient in whom the orbita floor was 
completely defective and was reconstructed with 
a titanium mesh. That patient underwent 
reduction and fixation with a plaque-screw from 
the oral cavity for a fragmented fracture in the 
zygomaticomaxillary region at the same time. A 
purulent discharge was drained from the 
maxillary sinus. The site of infection was 
irrigated with antibiotics regularly and was 
treated with intravenous antibiotic therapy. The 
infection regressed and it was not necessary to 
remove the titanium mesh. No implant extrusion 
was observed in any of the patients in this group. 
(Figure 6, 7) 
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 Figure 6: The titanium mesh placed to the orbital floor Figure 7: Radiographic image of the implanted titanium mesh 

 

Enophtalmos was persisted only 1 patient 
postoperatively among 11 patients who had 
preoperative enophtalmos. This patient was 
operated 1 months after the trauma because of 
the concurrent medical conditions. Postoperative 
period of this patient whose orbital floor was 

reconstructed with porous polyethylene is 
mentioned before in the text. None of the 
patients in the iliac bone and conchal cartilage 
autograft groups was presented late 
postoperative enopthtalmos according to the 
graft resorption (Figure 8) (Table 1). 

 

 

 

 

 

 

 

 

 

 

 

 Figure 8: Maxillofacial CT image of the left orbital bone graft postop. 6. Months 
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Table 1: Postoperative results of the four biomaterial groups 

 
 
 
 
 
Biomaterial 

 
 
 
 
Orbita 
number 

 
 
 
 
Postop 
enophtalmus 
persistence 

 
 
 
 
Implant/graft 
extrusion 

 
 
 
 
Postop 
enfection 

 
Postop 
permanent 
upper gaze 
limitation 
and vertical 
diplopia in 
functioal 
gazes 

 
 
Postop 
permanent 
vertical 
diplopia in 
extreme 
gazes 

 
 
 
 
Donor area 
complication 

 
 
 
 
Reoperation 

İliac Bone 
Graft 

  
14 
orbitas 

 
None 

  
None 

 
None 

   
None 

 
3 patients 

 
Hematoma 
requiring 
drainage in 2 
patients and 
severe pain at 
the donor area 
in all patients 

 
None 

Conchal 
Cartilage 
Graft 

 
19 
orbitas 

 
None 

 
None 

 
None 

 
None 

 
2 patients 

 
None 

 
None 

Porous 
Polyethylene 
implant 

 
15 
orbitas 

 
1 patient 

 
2 patients 

 
None 

 
2 patients 

 
1 patient 

   
      ─ 

 
3 patients 

Titanium 
mesh 

 
16 
orbitas 

 
None 

 
None 

 
1 patient 

 
None 

 
None 

 
       ─ 

 
None 

 

Table 2: Biomaterials and their properties 

  

Easy malleability 

 

Extrusion 

risk 

 

Infection 

risk 

 

Donor site 

morbidity 

 

Durability 

 

Cost 

Limitation of 

eye globe 

movements  

Iliac Bone     +    -    +   ++++ ++++ -    + 

Conchal 

cartilage 

   +++    -    +     ++  +++ -    - 

Porous 

polyethylene 

implant 

    ++  +++   ++      -  +++ ++    ++ 

Titanium mesh    ++++    ++   ++       - ++++ +++     + 
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DISCUSSION 

There is no consensus in literature as to 
the best mode and timing of reconstruction of 
internal orbital fractures16-18. Many authors 
recommend use of different synthetic and 
autogenous biomaterials, each with its own 
advantages and disadvantages, for reconstruction 
of orbital floor defects15-18. In the past, there was 
a common belief that bone grafts were the most 
appropriate implant materials for orbital floor 
reconstruction4,18. Autogenous bone grafts have 
been recommended by virtue of their ability to 
provide a more sustained and stable 
reconstruction. Bone graft donor areas include 
iliac crest, ribs, calvarium, anterior wall of 
maxilla, and mandible14. 

The iliac bone grafts used in our study 
are applicable to orbital floor reconstructions; 
however, they have some disadvantages, 
including the long time required for dissection, 
the risk of hematoma and pain at the donor area, 
visible donor area scar and a more prominent 
resorption in the graft due to its enchondral 
origin4,14. In addition, it is not possible to shape 
the bone tissue to fit to the contour of the orbital 
floor because of its rigid structure. 

The advantages of ear conchal cartilage 
are evident because the donor area is next to the 
operative field and harvesting the graft is 
technically easier and, since the scar is behind 
the ear, donor area morbidity is negligible. The 
concave shape of the concha is appropriate for 
the anatomy of the orbita floor, and its elastic 
and malleable structure facilitates adaptation of 
the cartilage graft to the defect10,19-21. 
Furthermore, resorption of cartilage grafts occurs 
less frequently than resorption of bone grafts14. 
In addition, the cartilage grafts increase mucosal 
regeneration when the perichondrium faces the 
maxillary defect8. 

With all their advantages, and their only 
disadvantage being a size limitation, conchal 
cartilage grafts are underutilized in orbital floor 
reconstructions. A meta-analysis published in 
2013 examined 4 studies of conchal cartilage 
grafts in orbita floor reconstruction among 

twenty-three patients. Six patients had persistent 
diplopia and 2 had persistent post-operative 
enophthalmos13,19,20,22-26. The same meta-analysis 
examined twenty-one studies in which 
autogenous grafts were used to repair orbital 
floor fractures and found no patients developed 
graft extrusion, displacement, or infection13. 
Those who received a cartilage graft had the 
lowest complication rate in our study. The 
complications in the bone graft group occurred 
primarily in the donor area. The results allow us 
to conclude that a cartilage graft is a more 
suitable autogenous material than a bone graft 
for orbital floor reconstruction in moderately 
large defects. 

Alloplastic materials are easy to obtain 
and are not subject to resorption. Synthetic 
materials are easy to use but their costs and risks 
are debatable. Infections, extrusion of the 
material from the skin, or displacement of the 
material are the most common complications 
when synthetic materials are used to repair 
orbital blow-out fractures27-29. Among the 
alloplastic materials we used in our study, the 
highest complication rate was observed with the 
porous polyethylene implant because it allows 
ingrowth of adjacent tissues into the graft 
material. Although this is important for 
stabilization, it can lead to adhesion of the 
implant to the rectus muscle if the inferior rectus 
sheath is damaged. Consequently, upper gaze 
limitation and diplopia can develop as found in 2 
patients in this group. This risk of complication 
means that a porous polyethylene implant is not 
suitable for orbital floor reconstruction in 
patients with a damaged inferior rectus sheath. In 
addition, properties of the porous polyethylene 
implants do not prevent implant extrusion since 
the implants were extruded in 2 of these patients. 
To avoid this particular complication, a porous 
polyethylene implants works better if it is fixed 
to the orbital floor with a screw. Of the 15 
patients with porous polyethylene implants, 
reoperation was indicated in 4 patients (26,6%). 
2 of them due to upper gaze limitation, 2 of them 
due to implant extrusion. Among these 4 
patients, 3 patients who accept surgery were re-
operated. 26.6% reoperation indication rate in 
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porous polyethylene implant group is a quite 
high rate. No other patient required reoperation 
in the other 3 groups. This suggests that the 
porous polyethylene implant is not an 
appropriate choice of alloplastic material in 
orbital floor reconstruction. 

Among alloplastic materials, the best 
results were obtained when titanium mesh was 
used. The most commonly used material, 
titanium has the greatest tensile strength despite 
being easily bent and it is the least corrosive of 
the metals. Often used in facial bones, titanium 
has high biocompatibility with a low risk of 
infection, and further, it is compatible with 
radiographic imaging30-32. Titanium mesh is 
advantageous because of its high level of backup 
and malleability, which allows it to fit large 
defects or defects involving the medial side of 
the orbital floor10,30,33-35. Gear et al. reported 
good functional outcomes and minimal risk of 
infection in a 44-month follow-up study where 
orbital floor defects larger than 2 cm2 were 
reconstructed with titanium mesh in fifty-five 
patients30. Other studies where titanium mesh 
was used have similarly reported no or minimal 
post-operative infection30,36,37. We encountered 
no complications with the use of titanium mesh 
with the exception of 1 patient who suffered 
from an infection. Synthetic titanium mesh was 
preferred especially in patients with a large 
orbital floor defect in whom a cartilage graft 
could not be used (Table 2). 

The most common complications after 
surgical repair of orbital fractures include lower 
eyelid retraction and enophthalmos, which is 
usually related to an increase in orbital volume 
resulting from improper placement of the 
implant material on the orbital floor4,38,39. Since 
the orbital floor has a posterior cephalic slope, 
the implant must be placed in an appropriate 
anatomical position to fit precisely4. If not, the 
implant can displace into the maxillary sinus, 
resulting in an increase in orbital volume and 
enophthalmos, which is often resistant to 
corrective surgical interventions4. For these 
reasons, how the implant is placed is more 
important than the type of implant material that 
is placed. Effort should be made to restore the 
orbita volume and contour. It is mandatory to 

test eye globe movements with the forced 
duction test after placement of the implant. 

Results show that the ear conchal 
cartilage graft was the best biomaterial used to 
repair defects smaller than 4 cm2. It is an easy-
to-use biomaterial that fits the anatomical shape 
of the orbital floor, resulting in minimal donor 
area morbidity, lower treatment costs, and 
satisfactory post-operative patient outcomes. 
Among the synthetic materials tested, titanium 
mesh was a good option to repair defects larger 
than 4 cm2. It provides sufficient strength, is easy 
to use, and is associated with a low rate of post-
operative complications and favorable patient 
outcomes. However, selection of the optimal 
biomaterial to be used to repair orbital blow-out 
fractures should be made according to patient 
characteristics and preoperative findings, the 
severity of the injury, the cost of the biomaterial 
to be used, and surgeon’s expertise. 
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