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AMAÇ
İzole orbita taban kırıklarının cerrahi endikasyonu, zaman-
laması, kullanılacak rekonstrüksiyon materyali hakkında 
halen görüş birliği yoktur. 

GEREÇ VE YÖNTEM
2002-2010 yılları arasında izole orbita taban kırığı tanısı 
alarak ameliyat edilen hastalar (41 erkek, 13 kadın) geriye 
dönük olarak değerlendirildi. 

BULGULAR
İzole orbita taban kırığı tanısı alan 54 hastadan, ameliyat 
edilen 49 hastanın cerrahi endikasyonuna bakıldığında, 
%20,4’ünde göz hareketlerinde kısıtlılık ve belirgin enof-
talmi, %79,6’sında koronal planda çekilen bilgisayarlı to-
mografi görüntülerinin etkili olduğu görüldü. Hastaların 
%36,7’si ilk 16 saat içinde %10,2’si en geç 72-96 saat için-
de ameliyat edildi. Orbita taban onarımı için ultra ince po-
röz polyetilen kullanıldı. Bu çalışma nedeniyle kendilerine 
ulaşılan 12 hastanın enoftalmi-egzoftalmi açısından normal 
sınırlarda olduğu, hiçbir hastada ektropiyon ya da skleral 
show bulgusu olmadığı, hastaların skara bağlı herhangi bir 
şikayetlerinin olmadığı görüldü.

SONUÇ
Tedavi edilmediğinde enoftalmi ve çift görme ile sonuç-
lanabilecek olan orbita taban kırığında, iyi prognoz doğru 
cerrahi endikasyon, erken cerrahi girişim ve uygun mater-
yal ile onarıma bağlı olduğunu düşünmekteyiz.

Anahtar Sözcükler: Bilgisayarlı tomografi; orbita kırıkları; orbita 
implantları; X-ışınları.

BACKGROUND
A common consent regarding repair indications, timing of 
repair and choice of reconstruction materials for isolated 
orbital base fractures does not yet exist.

METHODS
We retrospectively reviewed our patients (41 male, 13 
female) who were operated due to a diagnosis of isolated 
orbital floor fracture between 2002 and 2010.

RESULTS
Fifty-four patients diagnosed with isolated orbital base frac-
ture were found; 49 of 54 patients required surgery. The 
indications for surgery were restricted ocular motility and 
marked enophthalmos in 20.4% of the patients, whereas in 
79.6%, surgical intervention was decided largely based on 
the coronal computed tomography images. 36.7% of the 
cases were operated earliest, in the first 16 hours, and 10.2% 
were operated the latest, in 72-96 hours. Ultra-thin porous 
polyethylene was used in the orbital base repair. Twelve pa-
tients contacted for this study were evaluated. Enophthalmia 
and exophthalmia were in normal limits in patients, and none 
of the patients displayed ectropion or scleral show findings 
or reported any complaints related to scar formation.

CONCLUSION
When not treated in a timely manner and with appropriate ma-
terials, orbital base fractures might result in enophthalmia and 
diplopia. We believe that a good prognosis of orbital base frac-
tures relies on the right decision for surgical indication, early 
surgical intervention, and repair with appropriate material.
Key Words: Computed tomography; orbital fractures; orbital 
implants; X-ray.
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Orbital floor fractures are commonly encountered 
injuries in facial traumas. Anatomically, the antero-
medial one-third of the orbital floor comprises the 
orbital face of the maxilla, whereas the posterome-
dial one-third is formed by the palatine bone and the 
lateral one-third is formed by the zygomatic bone. 
Generally, fracture occurs over the medial wall and 
floor of the orbit following trauma.[1] There are vari-
ous identifications of orbital fractures based on the in-
clusion or exclusion of the orbital rim. The fractures 
comprising only the orbital floor are termed as indirect 
orbital floor fracture, blowout fracture, pure internal 

orbital floor fracture, or isolated orbital floor fracture.
[2] Among all maxillofacial fractures, the incidence of 
orbital fractures is 57.4% and the incidence of isolated 
orbital floor fractures is 21.4%.[3]  

The management of isolated orbital floor fractures 
has been a contentious issue. Despite many articles 
published on orbital floor fractures, there is no con-
sensus as yet on many subjects, including the indica-
tions for surgery, timing of surgery, surgical method, 
and choice of reconstruction material. Recent studies 
and meta-analyses appear to have differing conclu-
sions on the subject.[2,4-6] Because of the varying views 
on the management of isolated orbital floor fractures, 
we decided to evaluate the efficacy of our method of 
clinical management. Therefore, we retrospectively 
reviewed our patients who had been operated on with 
the diagnosis of isolated orbital floor fracture between 
2002 and 2010. 

In this study, we aimed to discuss the efficacy of 
our management method in cases of isolated orbital 
floor fractures by reevaluating our indications for sur-
gery, timing of surgery, preferred surgical method, and 
choice of repair material in light of the recent data col-
lected from our contacted patients and the outcomes of 
the similar studies in the literature.

MATERIALS AND METHODS
The study population included patients who pre-

sented to our Emergency Room and were diagnosed 
with isolated orbital floor fracture. The patients with 
an accompanying maxillofacial fracture were ex-
cluded from the study. The following medical data 
concerning the patients included in our study were 
reviewed retrospectively: injury etiology, preoperative 
physical examination findings, computed tomography 
(CT) results, the interval between the trauma and the 
surgery, surgical approach, material used in the repair 
of the orbital floor, and postoperative complications 
(Figs. 1-3, Tables 1, 2). We evaluated the coronal or-
bital CT images according to the classification system 
defined by Harris and colleagues[7] while establishing 
diagnosis and determining indications for surgery. 
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Fig. 1.	 Injury etiology.

Fig. 2.	 Distribution of the interval between trauma and 
surgical repair.
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Fig. 3.	 Distribution of the orbital floor fractures relative to 
Harris classification.
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Table 1.	 Distribution of the isolated orbital fractures re-
lative to age and gender

Age	 Woman	 Man	 Case  

0-10	 1	 1	 2
11-20	 1	 2	 3
21-30	 2	 12	 14
31-40	 3	 8	 11
41-50	 3	 9	 12
51-60	 2	 5	 7
>60	 1	 4	 5
Total cases  	 13	 41	 54
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The 2-mm-thick coronal CT images of the study pop-
ulation were assessed based on these criteria, and a 
graphic showing the fracture types was created (Fig. 
3). All the patients were evaluated by an ophthalmolo-

gist upon admittance to the Emergency Room. The pa-
tients who had indications for surgery were examined 
for any systemic problem that could complicate the 
operation prior to the surgery. Intraoperatively, the tis-
sues entrapped between the fractured bone fragments 
were released, and the defect in the orbital floor was 
repaired. According to our clinical routine, patients 
with an orbital floor fracture are operated on and dis-
charged 3 days postoperatively with a prescribed oral 
antibiotic, called for a follow-up assessment at 5 days 
for removal of the sutures, and checked once again at 
1 week, according to which they are either removed 
from the follow-up list if everything is normal, or re-
ferred to the polyclinic in the event of a problem. 

The patients that we succeeded in contacting were 
invited for an up-to-date follow-up assessment. Those 
patients were evaluated in terms of ocular motility, 
diplopia, orbital position of the globe, scarring, ectro-
pion, and complications associated with the implant 
(Table 3). The orbital position of both normal and trau-
matized globes was measured by an ophthalmologist 
using a Hertel exophthalmometer.

RESULTS
We included 54 patients (41 male, 13 female) with 

an isolated orbital fracture treated within the specified 
period. The age range of the patients was 6-65 years, 
and the mean age was 37.5 years (Table 1). The most 
common causes of fracture were assault (n=24, 44.4%), 
traffic accident (n=10, 18.5%), fall (n=8, 14.8%), strik-
ing an object (n=5, 9.2%), sports injury (n=3, 5.5%), 
and other causes (n=4, 7.4%) (Fig. 1). The distribu-
tion of the clinical signs and symptoms among the pa-
tients was as follows: periorbital edema-ecchymosis 
(87.0%), diplopia (12.96%), enophthalmos (7.4%), 
restricted ocular motility (11.1%), and hypoesthesia in 
the infraorbital region (33.3%) (Table 2).
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Table 2.	 Preoperative and early postoperative period fin-
dings of the patients

Findings	 Time	 Case

Diplopia	
		  Preoperative	 7
		  Postoperative	  
		  First 15 days	 9 
		  1st  month	 4
		  3rd month	 1
		  6th month	 –
Hypoesthesia	
		  Preoperative	 18
		  Postoperative	  
		  First 15 days	 18
		  1st  month	  10
		  3rd month	 2 
		  6th month	 –
Enophthalmia	
		  Preoperative	 4
		  Postoperative	  
		  First 15 days	 – 
		  1st  month	 –
		  3rd month	 –
		  6th month	 – 
Restricted ocular motility	
		  Preoperative	 6
		  Postoperative	  
		  First 15 days	 –
		  1st  month	 –
		  3rd month	 –
		  6th month	 –
Periorbital ecchymosis	 Preoperative	 47

Table 3.	 Late postoperative findings of the contacted patients

	 First PE findings/late-period PE findings

No	 Fracture	 Interval#	 Causes of 	 Diplopia	 ROM	 Enophthalmos	 Incision-rel.	 Ectropion	  Implant-rel.	 Postop. time
	 type*	 (hours)	 fractures			   (mm)	 compliant		  compliant	 (months)

1	 IB	 6	 Striking object	 Yes/No	 Upgaze/No	 No/+0.30	 No	 No	 No	 72
2	 IIA	 Not	 Fall	 Yes/No	 No/No	 No/-0.10	 –	 –	 –	 P. traumatic 	
		  operated								        50
3	 IIA	 28	 Assault	 No/No	 No/No	 No/-0.20	 Itching	 No	 No	 8
4	 IIIA	 9	 Traffic accident	 No/No	 No/No	 Yes/-0,50	 No	 No	 No	 76
5	 IIIB	 42	 Assault	 No/No	 No/No	 Yes/-0.70	 No	 No	 No	 78
6	 IIIA	 72	 Fall	 No/No	 No/No	 No/-0.60	 No	 No	 No	 65
7	 IIA	 25	 Assault	 Yes/No	 No/No	 No/+0,35	 No	 No	 No	 27
8	 IIB	 20	 Fall	 Yes/No	 Upgaze/No	 No/-0.40	 No	 No	 No	 32
9	 IIIA	 80	 Assault	 No/No	 No/No	 No/-0.60	 No	 No	 No	 53
10	 IIB	 8	 Assault	 Yes/No	 No/No	 No/-0.40	 No	 No	 No	 58
11	 IIB	 12	 Assault	 Yes/No	 No/No	 No/-0.10	 No	 No	 No	 36
12	 IIIA	 27	 Traffic accident	 No/No	 No/No	 No/-0.50	 No 	 No	 No	 19

*: According to Harris classification[7]; PE: Physical examination; ROM: Restricted ocular motility; ₫: The orbital position of both normal and traumatized globes was measured by Hertel exophthalmome-
ter. Differences in the measurements between the affected and normal eyes are given. #: Interval between the trauma and surgery.
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Forty-nine of 54 patients required surgery. The in-
dications for surgery in our 49 isolated orbital floor 
fracture cases were restricted ocular motility in 6 pa-
tients and marked enophthalmos in 4 patients, whereas 
in the remaining cases, surgical intervention was de-
cided largely based on the coronal CT images. There 
was no indication for surgery in 2 patients with a type 
IA fracture due to presence of a fissure fracture and 
in 3 patients with type IIA fracture due to absence of 
soft tissue herniation towards the maxillary sinus, and 
no problem was experienced in the follow-up of those 
patients (Fig. 4a, 4c). In terms of the interval between 
the trauma and the surgery, 36.7% of the cases were 
operated within the first 16 hours and 10.2% at the lat-
est, within 72-96 hours (Fig. 2). Subciliary incision 
was the preferred surgical approach in all the operated 
cases. In 6 of the 8 patients with a trapdoor fracture 
(type IB), bone was reduced to its former place af-
ter releasing the soft tissues (Fig. 4b). In 43 patients, 
ultra-thin porous polyethylene (0.85 mm x 38 mm x 
50 mm Medpor®, Porex Surgical, Inc., College Park, 
GA) implant was used for orbital floor reconstruction. 
Depending on the size of the orbital floor defect, the 
implant material was cut in a circle and placed accord-
ingly; it was not fixated except in 6 patients with a 
large defect (Fig. 5). Prior to finalizing the operation, 
all patients were subjected to forced duction test, and 
the movement capability of the eye was checked in all 
directions.

Regarding the early postoperative follow-ups, the 
follow-up period was observed to range between 4-12 
weeks. None of the patients demonstrated restricted 
ocular motility or enophthalmos except 1 in 9 diplo-
pia patients who experienced diplopia until postopera-

tive 12 weeks. Hypoesthesia was present in some pa-
tients but it resolved by the 6th month (Table 2). Three 
(6.12%) patients developed incision-related ectropion, 
and in 2 patients, ectropion was resolved by massage 
within 4-6 weeks, whereas 1 patient required surgery. 
During the postoperative first week, 1 patient devel-
oped infection following surgery. The infection was 
controlled with broad spectrum intravenous (i.v.) anti-
biotic therapy. The infection regressed and the patient 
did not require removal of the implant. This patient de-
veloped ectropion resulting from the contraction over 
the suture line. Since it was a severe ectropion case, 
the patient was operated on and a full-thickness skin 
graft was placed over this region. None of the patients 
showed a complication involving displacement or ex-
trusion of the porous polyethylene implant.

We were able to contact only 18 of the 54 patients 
chosen for the assessment of late sequelae. However, 
only 12 of those patients agreed to participate in the 
late postoperative assessment. The findings involving 
the late postoperative assessment of those 12 patients 
are shown in Table 3. The postoperative time for the 
patients included in the assessment ranged between 
8 months - 6.5 years. Late assessment of 2 patients, 
who had marked enophthalmos prior to the operation, 
revealed no difference between the affected and nor-
mal eyes in the measurements performed using Her-
tel exophthalmometer. Late-period assessment of the 
patients who had diplopia or restricted ocular motil-
ity prior to the surgery revealed that those pathologies 
were resolved. None of the patients exhibited ectro-
pion. No patient had a complaint about the subcili-
ary incision. The implant placed over the orbital floor 
showed no extrusion.
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Fig. 4.	 (a) Type IA fracture with no surgical repair. (b) Type 
IB fracture. Tissue entrapment is shown by the arrow. 
(c) Type IIA fracture without surgical indication. Soft 
tissue is not displaced into the maxillary sinus. (d)
Type IIB fracture where there is a marked tissue her-
niation towards the maxillary sinus. 

Fig. 5.	 (a) Type IIB fracture over the right orbital floor. (b) 
Round porous polyethylene implant. (c) Appearance 
of the implant material and orbital floor at postopera-
tive 2 months [The right side appears to vary due to 
printing of the CT images in the opposite direction].

(c)(b)

(a)(a)

(c)

(b)

(d)



DISCUSSION
According to the current literature, isolated orbit-

al floor fractures are recognized as an indication for 
emergency surgery. Burnstine[4] conducted a meta-
analysis in 2002 and listed the indications for emer-
gency surgery as follows: entrapped muscle or soft 
tissue on CT images with concurrent diplopia, ac-
companying oculocardiac reflex (bradycardia, cardiac 
block, nausea, vomiting, or syncope), mild presence 
or absence of edema, ecchymosis, markedly limited 
extraocular motility, and white-eyed blowout fractures 
that indicate orbital floor fractures shown by CT along 
with muscle or perimuscular soft tissue entrapment 
in patients under 18 years of age. The meta-analysis 
of Gonzales and colleagues[2] on isolated orbital floor 
fractures listed the same indications for emergency 
(within 24-48 hours) repair. There is no controver-
sial or contentious point in the literature concerning 
the surgical indication or timing of surgery under the 
above-mentioned conditions. The main ambiguity is 
experienced while determining surgery and the timing 
of the surgery in conditions other than the those listed 
above. Dal Canto et al.[8] compared the patients (n=58) 
who had been operated on early (1-14 days) and late 
(15-29 days), and found no statistically significant 
difference between the postoperative diplopia and 
enophthalmos rates, while observing no statistically 
significant difference between the two groups with re-
gard to strabismus surgery or use of special glasses. 
Thus, they reported effective outcomes in surgeries 
performed in 15-29 days and noted that waiting for 
the diplopia to resolve could spare the patients from 
unnecessary interventions.

Simon et al.[5] published a study in 2009 and noted 
that this waiting period should be even longer. In their 
study including 50 patients (36 cases were isolated 
orbital floor fractures) in which they compared early 
repairs (performed within the first 2 weeks) and late 
repairs (performed within 1 month - 3.5 years), they 
found no difference with regard to postoperative sur-
gical outcome. In light of their findings, except emer-
gency cases, they recommended early repair only in 
the presence of symptomatic diplopia, positive forced 
duction test and large orbital floor fractures that would 
result in enophthalmos, and they noted that in cases 
other than those, surgery should be delayed for 6-9 
months until the resolution of the diplopia. However, 
when the article is analyzed, it can be seen that there 
is no difference between the two groups in terms of 
visual acuity and ocular motility, whereas it can be ob-
served that the enophthalmos rate was higher in the 
late surgery group than in the early surgery group. 
Contrary to the studies recommending waiting for a 
certain period of time, there are surgeons who advo-
cate early surgery because of the more flexible nature 
of the fracture line and the easy-to-release character 

of the herniating tissue as well as availability of a less 
traumatic intervention, with low diplopia and enoph-
thalmos incidences during the early period.[9-14] In our 
case series, except for the 6 patients showing an indi-
cation for emergency surgery, patients exhibiting an 
indication for surgery were operated on within a time 
range of 6 - 92 hours (Fig. 2).

We believe that timing of the reconstruction bears 
great importance in reestablishing the globe support 
that is lost in orbital floor fractures and in retaining the 
orbital volume in order to prevent possible functional 
and cosmetic problems. The fact that none of the pa-
tients showed enophthalmos values requiring surgery 
supports our point of view (Table 3). In our clinic, we 
do not apply forced duction test as a diagnostic pre-
operative assessment. This test might be embarrassing 
when applied on awake patients. Moreover, according 
to Hollier and Thornton,[15] it may not be successful in 
acute cases. It is claimed that this test does not indi-
cate whether restricted eye motility in the early period 
arises from a mechanic muscle entrapment or edema 
and hemorrhage.[16]

Generally, early enophthalmos occurs due to de-
tachment of the periosteum of the orbital floor, leading 
to herniation of the content into the maxillary sinus or 
elevated orbital volume associated with the posterior 
displacement of the orbital floor. Early enophthalmos 
can be masked by traumatic hemorrhage and edema.[17] 
For these reasons, we believe that preoperative mea-
surement of enophthalmos would not provide accurate 
data in those patients. Therefore, clinically, the degree 
of enophthalmos is not measured preoperatively. 

Limited anteroposterior healing of the eye due to 
extraocular muscle contraction or fibrosis of the orbit-
al tissue is cited as responsible for late enophthalmos.
[15,17] Correction of late enophthalmos is more difficult 
than prevention of enophthalmos with early surgery. 
As reported in many studies, dissection becomes more 
difficult due to progressing fibrosis.[10,14,18] Unlike Si-
mon et al., Dulley and Fells[19] found the postopera-
tive enophthalmos incidence as 72%, and reported that 
40% of those required additional surgery.   

Many studies have reported inadequate assessment 
of restricted ocular motility, diplopia and enophthal-
mos during the early period because of edema.[20,21] 
This swelling may also limit the extraocular muscle 
movements, which would appear like tissue entrap-
ment within the orbital floor defect. Therefore, we be-
lieve that 2-mm-thick coronal CT imaging bears great 
importance in the diagnosis and decision for surgery. 
Coronal CT imaging is recognized as the best modality 
in determination of the location and size of the orbital 
fractures, globe prolapse, accompanying fractures, 
and likely optical nerve damages as well as being the 
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most helpful method in preoperative assessment.[6,10,20]

There are studies published on calculation of the 
orbital volume on 3D orbital tomography images or 
concerning measurement of the related areas on 2D 
coronal images.[18,20,22] The downside of those quanti-
tative CT analyses is noted to be the influence of soft 
tissue changes such as edema, hemorrhage and em-
physema on the measurement results.[23] Moreover, 
these measurements require additional software and 
technical equipment. Harris et al.[7] categorized the 
isolated orbital floor fractures with the help of CT im-
ages based on the relationship between fractured bone 
fragments and the soft tissues as 3 main types and 6 
subtypes. This classification is outlined below:

Type I. Trap-door fractures in which bone frag-
ments realign.

Type IA. No orbital soft tissue is visible within the 
maxillary sinus (Fig. 4a).

Type IB. Orbital soft tissue is visible within the 
maxillary sinus (Fig. 4b).

Type II. Bone fragments are distracted and soft tis-
sue is displaced towards the maxillary sinus through 
spaces between those fragments.

Type IIA. There is no herniation of soft tissue or 
the displacement of the soft tissue is less than the dis-
tracted bone fragment.

Type IIB. The herniation of soft tissue is greater 
than the distracted bone fragment.

Type III. Displaced bone fragments surround dis-
placed soft tissue.

Type IIIA. Soft tissue and bone are moderately dis-
placed towards the maxillary sinus (Fig. 6a).

Type IIIB. Soft tissue and bone are markedly dis-
placed towards the maxillary sinus (Fig. 6b). 

We believe that evaluation of patients based on the 
CT images and Harris classification is adequate for de-
termining whether surgery is indicated.[7,10,24]

In our case series, enophthalmos was detected by 
physical examination only in 4 patients in the early 
period following injury. While 1 patient had Type 
IIIA fracture, the remaining 3 had Type IIIB fracture. 
The other 13 cases diagnosed as Type IIIA and Type 
IIIB fractures based on the CT images demonstrated 
no enophthalmos or restricted ocular motility during 
the physical examination. In one study, the incidence 
of enophthalmos after weeks or months of injury was 
noted as 8-54%.[25] Based on those CT images, the pa-
tients were subjected to early surgery. In our study, the 
mean operative time was 34 hours for 49 isolated or-
bital floor fracture cases. We think that performing ear-
ly surgery reduced the surgical trauma by avoiding fat 
atrophy, fibrosis and contraction, and thus prevented 

future occurrence of diplopia and enophthalmos in our 
cases. Successful orbital floor reconstruction depends 
on meticulous preoperative planning, careful dissec-
tion and the accurate selection of reconstruction mate-
rial. The ideal implant should be of an inert and easily 
malleable character; should allow tissue in-growth and 
form no fibrous capsule; and should have low infec-
tion, inflammation, migration, and removal rates.[5,18]

Various materials are used in reconstruction of the 
orbital floor, such as autogenic grafts (bone, cartilage, 
fascia, etc.),[26-31] allogenic grafts,[32,33] and alloplastic 
materials (silicone, polytetrafluoroethylene, hydroxyl-
apatite, porous polyethylene, titanium, and Vitallium 
mesh).[34-41] There are studies outlining their advan-
tages, disadvantages and success rates. Cadaver-based 
allogenic bone grafts are not preferred due to risk of 
viral infection transmission, resorption rate and their 
costly nature.[31] Among some of the advantages of al-
loplastic materials are the absence of donor-site mor-
bidity, ready availability, and wide range of options, 
whereas foreign body reaction and infection are noted 
among their disadvantages.[39] The upsides of autoge-
nous grafts (calvaria, nasal septal bone, cartilage, etc.) 
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Fig. 6.	 (a) Type IIIA fracture with displacement of bone and 
soft tissues into the maxillary sinus. (b) Type IIIB 
fracture with marked displacement of the osseous and 
soft tissues into the maxillary sinus.   

(a)

(b)



are rapid vascularization, bone formation and low re-
sorption, whereas their downsides are donor-site mor-
bidity, hardly malleable nature and prolonged opera-
tive time.[39,42] Maybe the most important disadvantage 
of autogenous grafts is the unpredictable resorption 
rate and likelihood of late enophthalmos associated 
with reduced graft volume.[42]

There is still no consensus among the surgeons in 
the selection of the reconstruction material between 
autogenous and alloplastic grafts. Ilankovan[43] studied 
a case series of 222 patients and reported successful 
esthetic and functional outcomes by using calvarial 
bone graft. Shetty et al.[44] compared the autogenous 
graft [calvarial bone graft] and alloplastic material 
(Prolene and titanium) in a case series including 10 pa-
tients, and found both materials appropriate for recon-
struction, but noted the need for further studies with 
larger study populations. Prowse et al.[36] conducted 
a study on a case series of 81 patients by employing 
silicone implant, titanium mesh, Lactosorb, Resorb 
X, and autogenous bone and cartilage, and reported 
that contrary to the literature, silicone implants could 
be used because of low infection and excursion rates 
as well as high patient satisfaction. Morrison et al.[45] 
found the rate of removal of implant due to infection 
or excursion as 12%. Currently, the most commonly 
used alloplastic implant materials are titanium and po-
rous polyethylene. Porous polyethylene is composed 
of high-density micropores connected to each other, 
which allow fibrovascular tissues to advance into the 
implant. This structure provides a certain rigidity to 
the polyethylene and allows it to automatically fixate 
itself to the adjacent tissues. There are many studies 
showing the superiority of porous polyethylene over 
other graft materials.[34,35,41] Ng et al.[13] performed a 
study on 30 orbital floor fracture cases treated by po-
rous polyethylene, and none of the patients exhibited 
a need for removal of the implant within a follow-up 
period of 9 months. They described the porous poly-
ethylene layer as a strong and easily malleable mate-
rial preventing donor-site morbidity. Moreover, orbital 
volume was found to be increased in orbital recon-
struction with porous polyethylene; however, the dif-
ference was not statistically significant compared with 
those of the other orbits. One of the largest studies in 
the literature on complications of porous polyethylene 
belongs to Lee and colleagues.[46] They reconstructed 
170 cases of orbital floor fracture by porous polyethyl-
ene and reported the complication rate as 6.4%. They 
noted a low complication rate along with perfect func-
tional and cosmetic outcomes in their reconstructions 
performed with porous polyethylene.

Our experiences suggest that porous polyethylene 
enables rapid repair of the floor fracture, establishing 
stability in a short time owing to the fast ingrowth of 

the fibrovascular tissue within the implant. No im-
plant fixation was applied except in 6 patients with 
markedly large defects, and no problem was encoun-
tered. In our study, only 1 patient developed infection, 
which regressed with i.v. antibiotic therapy. No sign 
of implant-related early extrusion, enophthalmos or 
exophthalmos related to elevated volume was deter-
mined. When we analyzed the measurements obtained 
by Hertel exophthalmometer while reviewing the late 
follow-up assessments of the 12 patients, development 
of late enophthalmos associated with reduced volume 
appears to be impossible with this material because it 
does not display resorption, which is known to be the 
most important downside of autogenous materials. In 
some patients, orbital volume was elevated; however, 
when the orbital position of the globe was compared 
between the affected and contralateral orbits, this in-
crease was observed to be insignificant and unrelated 
to exophthalmos (Table 3). 

In the literature, surgical complications of orbital 
floor fractures are listed as optic nerve injury, retro-
bulbar hemorrhage and edema-related loss of vision 
(0.24-3.1%), infection or displacement of the implant 
material, postoperative mydriasis, epiphora, and eye-
lid malposition.[6] Ellis et al.[47] advocates that when 
correct implant material is used in the orbital recon-
struction, the complications are not associated with 
the implant material. 

In our clinic, we used 0.85-mm-thick porous poly-
ethylene for all the orbital floor defects in patients 
treated with implants. In 2 of 6 patients with a mark-
edly large defect, the implant material was fixated to 
the orbital floor by microscrews, while in other pa-
tients, the implant was fixated to the periosteum by 
Prolene sutures. The remaining patients received no 
fixation. None of the patients complained of implant 
displacement or migration. We preferred ultra-thin po-
rous polyethylene implant due to its malleable, thin, 
inert, and infection-resistant nature, requiring no fixa-
tion or additional surgical procedures.

Another focus of ongoing discussion concerning 
orbital floor fractures is the type of incision. In re-
cent studies, the transconjunctival approach is more 
commonly preferred, whereas subciliary incision is 
mentioned with high complication rates. The trans-
conjunctival approach is known to be more successful 
than the subciliary approach with regard to ectropion.
[5,48,49] However, one should bear in mind that the trans-
conjunctival approach may require lateral canthotomy 
for better vision, and this procedure carries the risk of 
entropion and canthal displacement. In 3 (6.1%) of 49 
patients who received subciliary incision for insertion 
of the implant, ectropion was encountered. While in 
2 of them, ectropion was resolved with massage at 3 
months, 1 patient required surgery. 
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The mean follow-up period of the 12 patients that 
we succeeded in contacting ranged between 8 months 
- 6.5 years. These patients were evaluated in terms of 
enophthalmos, exophthalmos, diplopia, restricted oc-
ular motility, ectropion, and scarring. In light of our 
measurements, the patients were observed to be within 
normal range with regard to enophthalmos-exophthal-
mos, while no sign of ectropion or scleral show was 
observed. Moreover, the patients had no complaint as-
sociated with scarring.

In conclusion, the diagnosis and treatment of 
orbital floor fractures bear great importance because 
they may result in enophthalmos and diplopia if not 
treated in a timely manner and with the appropriate 
construction material. This study showed that good 
prognosis in orbital floor fractures depends on accu-
rate determination of the indications of surgery, early 
surgical intervention and selection of proper recon-
struction material.  

The evaluation of enophthalmos, diplopia and ocu-
lar motility is not easy in the early period due to the 
presence of edema. Therefore, assessment of the cor-
onal CT images and experience level of the surgeon 
play as significant a role as the clinical symptoms of 
the patient in deciding on surgery. In our opinion, de-
tection of bone fragments within the maxillary sinus 
or herniation of the orbital content into the maxillary 
sinus both constitute an indication for surgery.  

This retrospective study reflects our eight-year ex-
perience on isolated orbital fractures and shows that 
early surgery for insertion of porous polyethylene im-
plants by the subciliary approach can be performed 
with low complication rates and high patient satisfac-
tion. We believe that early surgery prevents late en-
ophthalmos and diplopia complications.
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