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            ABSTRACT 

The purpose of the study was to compare our practice with peer practice. Over all 
our practice is similar to peer practice. However, there are certain areas where there 
are differences and further studies are required to evolve consensus. 

This is a 2 year retrospective audit and critical analysis of the operative 
management of orbital floor fractures in our unit. The total number of patients 
operated was 64. We examined various aspects of orbital floor fractures including 
cause of injury, associated injuries, clinical features, investigations performed, 
number of patients in which ophthalmic opinion was taken, ophthalmic findings, 
duration between injury and operation, reconstructive techniques and results. 
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INTRODUCTION 

National Maxillofacial Unit, St. James's hospital 
in Dublin is a major tertiary referral center for 
maxillofacial trauma in Republic of Ireland. We 
operated upon more than 1000 facial fractures for 
year 2001 and 2002. This is a two-year retrospective 
audit with critical analysis of management of orbital 
floor fractures in this unit. 

Orbital floor fractures make approximately 7% of 
Maxillofacial fractures in our clinical practice, never-
theless they comprise an important group which 
could be deceptive in their initial presentation and 
are associated with significant morbidity if not 
treated appropriately. They are divided into Isolated 
(Pure) and non Isolated (impure) group. Isolated 
fractures involve Orbital floor only and in non 
Isolated Orbital  

floor fractures there is a concomitant orbital rim 
fracture. 

Aims of the study 

Aim of the study was to assess clinical practice at 
National Maxillofacial unit St. James's hospital by 
comparing it with peer practice 

Methodology 

Protocol was devised for study 

Permission from Hospital ethical committee was 
obtained 

Number of patients who had operative treatment 
performed for orbital floor fractures over last two years 
was counted by going through Operating theatre 
records 
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Total number of patients operated from July 2000 to 
June 2002 was 64 

Clinical notes of all the patients was collected from 
Archives of St. James's hospital. 

Following information was collected by going through 
the clinical notes: 

Cause of injury 

Associated injuries 

Clinical features 

Investigations 

Associated Ophthalmic trauma 

Duration between injury and Operative treatment 

Operative treatment performed 

Post operative results 

Literature review was performed using Medline to 
compare our clinical practice with others. 

Cause of Injury: Various causes of orbital floor fractures 
were noted as shown in Table 1. Assault (40.7%) was by 
far the most common cause followed by sports (21.8%), 
falls (18.8%) and RTA (15.6%), others 3.1%. 

Associated Injuries: It's common to have associated 
injuries with orbital floor fracture. It was recorded in our 
patients group. 54 patients (84.3%) sustained other 
associated injuries. Individual Associated injuries are 
given in Table 2. They include fracture malar (29.7%), 
Head injury (20.3%), fracture nasal bone (16.7%), Facial 
laceration (13%), LeFort fractures (13%), Fracture 
Mandible (5.5%) and Fracture Clavicle (1.8%). 

Clinical features: It is important that patients with mid 
face trauma are examined thoroughly. There are a wide 
variety of clinical features associated with orbital floor 
fractures. These include Peri-orbital ecchymosis 
(71.8%), Sub conjunctival hemorrhage (53.1%), 
Diplopia (53.1%), Neuropraxia (60%), Enophthalmos 
(18.7%), Hypoglobus (15.6%), Pain on eye movement 
(11%), Ptosis (8%), Low visual acuity (8%) and Surgical 
emphysema (3%). Table 3. 

Management 

There are four aspects of treatment, which we 
reviewed in this study:  

1 Investigations performed 

2 Ophthalmic Opinion 

3 Duration between injury and Operative treatment 

4 Type of repair performed 

Investigations performed: We performed plain X-Rays 
(Occipitomental views 15 and 30 degrees) and Coronal 
CT scan routinely in patients suspected of orbital floor 
fractures. Table 4. Our study showed we performed CT 
scan in majority of the patients (91.8%). Those which 
showed isolated orbital floor fractures were 23.4% 
while those involving orbital rim were 76.5%. 

Ophthalmic opinion: We take ophthalmic opinion in 
order to rule out any global injury. The result of our 
study shows Ophthalmic opinion was taken in 86% 
cases. In 79.5% of those cases no abnormality was 
found. In 7.8% cases there was low visual acuity. In 
4.6% cases Hyphaema, increased intraocular pressure 
was noted in 3.3%, global perforation in 3.3% and 
traumatic optic nerve neuropathy was observed in 
1.5% cases. 

Duration between injury and Operative treatment: 
Operative treatment should be delayed till edema has 
subsided. Our results are shown in Table 6. Minimum 
duration was 3 days, maximum 21 days, mean 5.6 
days and median 3 days. 

Reconstructive Technique: The method of repair performed 
in St. James's hospital is as follows (Table 7). Poly 
glycolic acid (67%), Tatanium plate (31.5%) and Cranial 
bone graft (1.5%). 

Post-operative Results: Post-operative results were 
judged on the basis of change in functional/cosmetic 
reason for which patient was operated .Result is as 
follows (Table 8); Patients indicated improvement in 
67.1% cases, 14.1% showed no improvement, 3.2% 
disimproved and 15.6% of patients were lost to follow 
up. 

DISCUSSION 

The causes of Orbital fractures indicate general 
trends in Irish society, with assault and sports related 
injuries making approximately 62% of all injuries. A 
Medline search was performed to find similar studies, 
there was a very similar study conducted by Tong et 



Cause No. of patients  

Assault 26 40.7% 
Sports 14 21.8% 
Fall 12 18.8% 
RTA 10 15.6% 
Others 2 3.1%  

 Type of injury No. of patients % 
 
Fracture Malar 
Head injury 
Fracture Nasal bones 
Facial Laceration 
LeFort Fractures 
Fracture Mandible 
Fracture Clavicle 

1 6  
1 1  
9  
7  
7  
3  
1  

29.7% 
20.3% 
16.7% 
13% 
13% 
5.5% 
1.8%  

Ophthalmic opinion No. of patients       % 

Opinion taken 55 86% 
Opinion not taken 9 14% 
No Ophthalmic 
abnormality found 

51 79.5% 

Low Visual acuity 5 7.8% 
Hypaema 3 4.6% 
Increased intra ocular 
pressure 

2 3.3% 

Global perforation 2 3.3% 
Traumatic Optic nerve 1 1.5% 
Neuropathy   

 

19 

 Clinical features No. of patients  

Periorbital ecchymosis 46 71.8% 
Sub Conjunctival 34 53.1% 
Hemorrhage   
Diplopia 34 53.1% 
Neuropraxia 38 60% 
Enophthalmos 12 18.7% 
Hypoglobus 10 15.6% 
Pain on eye movement 7 11% 
Ptosis 5 8% 
Low visual acuity 5 8% 
Emphysema 2 3%  

 
Biofix membrane (poly 
glycolic acid) 

43 67% 

Titanium plate 20 31.5% 
Cranial bone graft 1 1.5% 

 

TABLE 8: POSTOPERATIVE RESULTS 

Clinical features No. of patients % 

Improved 43 67.1% 
Not improved 9 14.1% 
Disimproved 2 3.2% 
Loss of follow up 10 15.6% 

TABLE 1: CAUSE OF INJURY TABLE 5: OPHTHALMIC OPINION 

 
TABLE 2: ASSOCIATED INJURIES 

 
 

 
 

TABLE 3: CLINICAL FEATURES 

TABLE 4: INVESTIGATION PERFORMED 

TABLE 6: DURATION BETWEEN INJURY 
AND OPERATIVE TREATMENT 

TABLE 7: RECONSTRUCTIVE TECHNIQUES 

TABLE 9: MECHANISM OF INJURY 

Minimum duration  3 days 
Maximum duration  21 days 
Mean    5.6 days 
Median    3 days 

 
RTA 43.9% 
Assaults 28.0% 
Sports 13.8% 
Fall 5.8% 
Gun shot 3.7% 
Industrial 3.2% 
Others 1.5% 
 

CT Scan No. of patients       % 

Performed 58 91.8% 
Not performed 6 9.4% 
Isolated Orbital floor 15 23.4% 
Involving Orbital rim 49 76.5% 
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TABLE 10: COMPARISON OF CLINICAL  
FEATURES BETWEEN 2 STUDIES 

Clinical features Khan et al Tong et al 

Ecchymosis 71.8% 73.5% 
Diplopia 53.1% 45.5% 
Subconjuntival 
haemorrhage 

53.1% 38.6% 

Neuropraxia 60% 20.6% 
Enophtall15, 18.7% 333.9% 
Low visual acuity 8% 3.7% 
Emphysema 3% 6.9%  

TABLE 11: POSTOPERATIVE RESULTS 

Symptoms Pre op. Post op. 

Neuropraxia 86% 27% 
Eophthalmos 30% 5% 
Exophthalmos 11% 3% 
Hypoglobus 16% 3% 
Diplopia 43% 8% 

all15, who conducted a 10 year retrospective survey of 
surgically treated orbital floor fractures in a non urban 
tertiary care center located in Ann Arbor., Michigan. 
His findings into mechanism of injury show the follow-
ing picture; (Table 9). 

It is interesting to note that in both studies the main 
causes of orbital floor fracture are the same, however 
there is difference in their frequency as cause of injury. 
In our study the main cause of injury was assault 
followed by sports, falls and RTA, where as Tong et al 
study shows RTA as most common cause followed by 
assaults, sports and fall. Difference in results is 
probably associated with demographic differences in 
both regions. Our group of patients is referred from 
whole ofIreland, both rural and urban as opposed to 
study conducted by Tong et al, which represents a non-
urban population. It will be interesting to note if 
mechanism of injury have changed over the years with 
change in socioeconomic conditions in Ireland. 

Tong et al14 also looked at Facial fracture associated 
with Orbital floor fractures. They found in 77.2% 
patients there was an associated Facial fracture, whereas 
in our group of patients the figure was 84.3%. They 
found most frequently occurring injury was Zygomatic 
fracture with 40.4% of all associated fractures. In our  

study the most frequently found fracture was also 
zygomatic facture, making 29.7%. The over all distri-
bution of type of associated facial fractures in their 
study was same as in ours. The most common concomi-
tant injury, other than facial injury in their study was 
head injury, which is also the same as ours. Over all 
both studies show that facial fractures are very com-
monly associated with Orbital fractures. 

Tong et al14 also looked into clinical features. In 
Table 10 we compared their findings with ours. 

Audit showed we performed Coronal CT scan regu-
larly (in 92% cases) in patients suspected clinically and 
or radiologically of Orbital floor fractures. Survey 
conducted on the management of Orbital blow out 
fractures by Courtney et al' showed similar peer trend in 
UK (CT scan was performed for 88% in patients 
clinically suspected of orbital fractures). In recent 
literature there are other studies in which experimental 
methods are employed in order to improve diagnostic 
value of CT scans, e.g., Ploder et al used 2D and 3D 
based measurements of Orbital floor fractures", simi-
larly they also used a computer based method for 
calculation of Orbital floor fractures from Coronal CT 
scans13. McCann et al used ultrasonography in assess-
ment of Orbito- zygomatic complex fractures11. 

Clinical and radiological study into type of Orbital 
floor fractures in our group of patients showed 23.5% 
sustained Isolated (pure) and 76.5% sustained Non 
Isolated (Impure) type of fracture. Tonge et al showed 
in their group of patients 22.6% had Pure and 77.4% 
had impure fracture. Both studies confirm the general 
perception that non-isolated orbital fractures are much 
more common than isolated fractures. 

If clinically and radiologically Orbital floor fracture 
is confirmed we generally take ophthalmic opinion, 
which beside examining patient clinically, also perform 
Hess chart if diplopia is a clinical feature. Our audit 
showed, we took ophthalmic opinion in 86% cases. Aim 
of ophthalmic opinion in our unit is to rule out any 
ophthalmic injury. Literature review, however, showed 
that certain groups use more sophisticated system of 
Ophthalmic referral.), e.g., Al-Qurainy et al_divided 
patients into 3 categories, urgent referrals, routine 
referrals and non referrals based on a scoring system, 
higher score was given to severe injury and lower score 
for less severe injury. Based on this method only 25% 
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required ophthalmic opinion (1). However survey per-
formed by Courtney et al showed in UK 60% of 
Maxillofacial Surgeons routinely sought ophthalmic 
opinion'. 

Ophthalmic problems were found in 21.4% patients 
in our group of patients. Similar study performed by 
Ioannides et al who recorded Ocular injuries in 26% 
cases. Both studies have accounted for only the lesions, 
which required operative intervention or caused func-
tional disability. In both studies if minor injuries had 
been added, these figures would have been higher9. 

Duration between injury and orbital floor explora-
tion is a controversial subject with practice varying 
between those who believe in early5,8 and those who 
believe in late or no operative intervention13,6. Our 
study showed our mean duration between injury and 
surgery was 5.6 days with minimum duration 3 days 
and maximum 21 days. However our study didn't show 
in which cases we preferred to operate early and in 
which we delayed the operation. There are a lot of 
studies available in literature advocating either an 
early or delayed approach. Bumstine2 has produced 
clinical recommendations for repair of Isolated Orbital 
floor fractures. He performed extensive literature 
review and extracted suggested indications and timing 
for repair of these fractures. Each recommendation 
was rated according to its importance in the care 
process and on the strength of evidence supporting the 
given recommendation. His recommendations are as 
follows: 

1 Immediate Repair 

a Diplopia with CT evidence of an entrapped 
muscle or periorbital tissue associated with 
Oculocardiac reflex 

b White-eyed blow-out fracture 

c Early enophthalmos/hypoglobus causing facial 
asymmetry 

2 Repair with in 2 weeks 

a Symptomatic diplopia with positive forced 
ductions 

b Evidence of entrapped muscle or perimuscular 
soft tissue on CT scan 

c Minimal clinical improvement  

d Large floor fracture causing latent enophthal-
mos 

e Large floor fracture with significant enoph-
thalmos 

f Progressive infraorbital hyperesthesia 

3 Observation 

a Minimal Diplopia (not in primary or down 
gaze) 

b Good ocular motility and no significant enoph-
thalmos or hypoglobus 

Our study showed that in 98.5% cases we used 
alloplastic material to repair the Orbital floor. In 67.1% 
cases Biofix membrane (poly glycolic acid) was used 
and in 37.2% cases it was Titanium mesh. Review of 
peer practice in UK showed quite different picture. 
Survey conducted by Cortney et a14 showed in UK 66% 
of Maxillofacial surgeons preferred Silicone elastomer 
and 35% of those reported a preference for Silicone 
alone. Bone and cartilage was preferred by 56%, Tita-
nium mesh was favored by 18% and PDS by 12%. In 
summary, 7% preferred autogenous graft and 44% 
preferred only alloplastic materials, 49% preferred the 
option of either type of material. In another study 
conducted by Chowdhury et a13 has recommended use 
of split calvarial autologus bone graft as a material of 
choice for reconstruction of large orbital floor defects. 
If surgeon wants'to use non-autologous tissue Porous 
polyethylene sheets and banked bone has been recom-
mended. 

Our study used a very simplistic method to judge 
the results of operative treatment. We judged success 
or failure by improvement (67.1%) or no improvement 
(14%) in indications for which surgery was performed. 
We also noted dis improvement (3.1%) and loss to 
longterm follow up (16.6%). There are studies 
available in literature in which more sophisticated 
methodology was used in order to assess long term 
results following restoration of Orbital floor. One such 
study conducted by Friesenecker et al' used clinical, 
radiological and ophthalmologic follow up 
examination on 74 (54%) of 137 patients who under 
went post traumatic orbital floor reconstruction 
between 1988 to 1992. They used individual clinical 
feature to asses postoperative results (Table 11). There 
results were as follows: 
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CONCLUSIONS AND RECOMMENDATIONS 

1 Most common cause of Orbital floor fractures in 
Ireland is Assault. Sports related injuries are the 
second most common cause of these fractures. 

2 Clinical features noted in our unit are universal 
clinical features associated with Orbital floor 
fractures. 

3 Associated Facial fractures are very common feature of 
Orbital floor fracture. 

4 Corona] CT scan is a standard investigative tech-
nique and should be employed to confirm and 
assess size of Orbital floor fractures. 

5 Impure Orbital floor fractures are much more 
common than Pure Blow out fractures. 

6 Ophthalmic opinion is an important component of 
the management of these Fractures, as quiet a 
significant number of patient have associated Oph-
thalmic injury. 

7 Duration given between injury and operative treat-
ment is still a controversial issue. Individual deci-
sion should be made in individual case. 

8 Materials used to reconstruct Orbital floor frac-
tures in our unit should be further reviewed to 
bring it nearer to peer practice. 

9 Thought should be given to use more sophisticated 
system of assessing post Operative results 
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