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Introduction:Introduction:Introduction:Introduction: The main purpose of this study was to evaluate the prevalence of ophthalmic injuries 

associated with mid-facial fractures in patients admitted to Shahid Beheshti University Hospital in 

Babol, Iran, from 2002 to 2012.  

Materials and Methods: A cross-sectional, retrospective study was undertaken to determine the prevalence 

of ophthalmic injuries associated with mid-facial fractures in patients admitted to a university hospital over 

a decade (2002-2012). Relevant data, including history, operation notes, and consultation sheets, were 

collected using patients’ medical records. The types and frequencies of maxillofacial and concurrent 

ophthalmic injuries were derived and represented by figures and percentages.  

ResultResultResultResult: : : : A total of 196 medical charts of patients with mid-facial trauma were reviewed. Coexistent 

ophthalmic injuries were seen in 106 cases (93 males and 13 females). The mean age at the time of 

trauma was 31.01 ± 12.40. The most common cause of mid-facial trauma was motor-vehicle accidents 

(85.5%). Patients as a whole had 169 fractures. A bilateral orbital fracture was the most common 

fracture detected in this study (37.4% of the patients). Overall, 197 ophthalmic injuries were 

observed. Peri-orbital ecchymosis (68.3%) and blurred vision (12%) were the most common types of 

minor and major injuries, respectively.  

ConclusionConclusionConclusionConclusion: : : : Serious ophthalmic injuries, such as permanent visual loss, retinal hemorrhage, 

laceration of cornea, and globe rupture, were at the low ebb in this survey; however, they must be 

ruled out in all mid-facial fractures by meticulous ophthalmologic examination. Because mid-facial 

fractures are potentially detrimental to orbital contents, an ophthalmologic consultation is mandatory 

and must be prioritized before embarking on performing maxillofacial surgical interventions.        
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Introduction 

he face, orbit, and eyes have a relatively prominent 

position in the human body making this area more 

susceptible to trauma. A variety of ophthalmic 

injuries associated with mid-facial fractures has been 

reported in the literature [1, 2]. This wide range of reported 

ophthalmic injuries may be caused by numerous factors such 

as the retrospective paradigm of most studies, distinct 

methods of classification, and diversity of clinical 

ophthalmologic examinations [3]. The severity of an injury is 

related to the site of the fracture and direction of the 

incoming force. The outcome may range from mild injury 

such as sub-conjunctival hemorrhage (SCH) to severe 

damage like globe rupture or permanent visual loss [1, 4].    

Ophthalmic injuries can be divided into minor and major 

groups based on the possibility of causing permanent visual 

loss [5]. SCH, peri-orbital ecchymosis, ptosis, crepitation, and 

laceration of the eyelids are considered as minor injuries. 

Laceration of the sclera and cornea, ophthalmic infection, 

traumatic injury of the optic nerve, globe rupture, limitation 

of eye movements, enophthalmos, proptosis, blurred vision, 
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diplopia, retinal hemorrhage, hyphema, and permanent 

visual loss are categorized as major injuries. Motor-vehicle 

accidents, assault, falling down injuries, occupational, and 

sport accidents are generally considered as common 

etiologies of maxillofacial fractures. Early diagnosis of 

potentially serious ophthalmic injuries is paramount not only 

in minimizing long-term complications of mid-facial 

fractures but also from a medico-legal standpoint. The 

management of the ophthalmic injuries must be considered 

as the first priority. Repairing the fractures before treatment 

of ophthalmic injuries may further compromise visual 

outcomes, leading to visual loss [5]. 

Signs and symptoms are usually helpful in diagnosing 

ophthalmic injuries, but occasionally due to the severity of 

the incoming trauma, patients may not able to describe their 

symptoms as they maybe unconscious or intubated [6]. 

Therefore, considering the fact that potentially serious 

ophthalmic injuries may ensue in mid-facial fractures, and may 

inadvertently be overlooked, a retrospective study was designed 

to evaluate the prevalence of such injuries in patients admitted to 

a university hospital over a decade (2002-2012). 

Material and Methods 

A cross-sectional, retrospective study was conducted to 

investigate the prevalence of associated ophthalmic injuries in 

patients admitted with mid-facial fractures, in a university 

hospital during 2002-2012. Data were collected using 

patients’ medical records filed upon admission to the 

hospital. Most of the information obtained was derived from 

patients’ history, operation notes, and consultation sheets. 

Collected data were categorized based on age, gender, 

etiology of injury, type of mid-facial fracture, and type of 

ophthalmic injury. All types of mid-facial fracture were 

included in the study except for isolated nasal fractures. The 

variables frequencies represented by figures and percentage. 

Results 

This study comprised 196 medical records pertaining to mid-

facial trauma patients among which 106 cases with 

concurrent ocular injuries were detected. The mean age at the 

time of trauma was 31.01 ± 12.43, and the sex distribution 

was 93 males to 13 females. Common etiologic factors of the 

mid-facial trauma included motor-vehicle accident (85.5%), 

assault (6.6%), falling down (3.8%), sport accidents (1.9%), 

and occupational accidents (1.9%). Patients as a whole had 

169 fractures including zygomaticomaxillary complex (ZMC) 

fracture, maxillary fracture, orbital fracture, and nasal 

fracture. 64 cases had multiple fractures in two or three sites 

of the facial skeleton (Figure 1). The bilateral orbital fracture 

was the most common fracture detected in this study 

(37.4%). Many patients had more than one type of ocular 

injury. Altogether, 197 ophthalmic injuries were recorded 

from the charts. Most patients had minor injuries such as 

peri-orbital ecchymosis (68.3%) and SCH (43%). Major 

injuries such as globe rupture (1.8%), retinal hemorrhage 

(4.5%), and permanent visual loss (2.7%) were infrequent. 

Symptomatic diplopia was noted in 7 cases (6.6%) and 

traumatic optic nerve injury was detected in 3 cases (2.7%) 

(Figure 2). It was determined that motor-vehicle accidents 

had led to the injury in 83.9% of males and 100% of females. 

It was also noted that 25% of victims injured by falling down 

had permanent loss of vision and that peri-orbital ecchymosis 

was seen in 100% of cases of assaults (Table 1). Permanent 

visual loss, retrobulbar hemorrhage, proptosis, orbital 

infection, erythema, and pruritus were not detected in 

females suffering from ophthalmic injuries (Figure 3). 

 

 
Figure 1. Frequency of mid-facial fractures1 (due to association of numerous ophthalmic injuries with some victims total sum of the 
percentages is more than 100) 
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Figure 2. Frequency of ocular injuries (due to association of numerous ophthalmic injuries with some 
victims total sum of the percentages is more than 100) 

 
Table 1. Frequency of ophthalmic injuries (in percent) based on the etiologic factor 

Ophthalmic injuries Etiologic factor 
Motor- vehicle accident Assault Falling down Occupational accident Sport accident 

Permanent visual loss 2.2  25   
Laceration of cornea 2.2     
Laceration of sclera 2.2 14.3    
Globe rupture 2.2     
Retinal hemorrhage 5.5     
Hyphema 1.1     
Traumatic optic nerve injury 2.2   50  
Retrobulbar hemorrhage    50  
Proptosis 1.1  25   
Enophthalmos 1.1 14.3    
Limitation of eye movement 6.6 14.3    
Crepitation 1.1  25   
SCH 45.1 42.9 25  50 
Peri-orbital ecchymosis 67.1 100 75 50 50 
Ptosis 5.5   50  
Laceration of eyelids 9.9   50 50 
Infection 2.2   25  
Blurred vision 9.9 57.2    
Erythema and pruritus 4.4  25   
Diplopia 6.6 14.3    

SCH: Sub-conjunctival hemorrhage 
 

 
Figure 3. Distribution of ocular injuries in males and females 
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Discussion 

Several studies have been carried out with the aim of 

investigating the prevalence of associated ophthalmic injuries 

in maxillofacial fractures. Because ophthalmic injuries are 

diverse and numerous, and can range from mild to severe, 

and since there has been no uniform consensus in 

classifications used by various researchers, we encountered 

difficulties in comparing the present study with other 

researches [4]. Nonetheless, we performed retrospective chart 

review by studying diverse variables such as age, sex 

distribution, etiology of trauma, and the type of fracture [5]. 

High prevalence of concomitant ophthalmic injuries in 

mid-facial fractures can be noted in many studies [7]; however, 

most of these studies have focused on a specific ophthalmic 

injury like diplopia or traumatic optic nerve injury. Urolagin et 

al. [8] found that the probability of optic nerve injuries in 

maxillofacial trauma was 2.25%; in our study, we found that 

2.7% of patients had an optic nerve injury.  

Zachariades et al. [9] reported that the Le-Fort Type III 

fracture to be the main reason of permanent visual loss in 

their study; while zygomatic fracture was considered as the 

main cause in the study of Magarakis et al. in 2012 [2]. The 

results of our study showed only 3 cases out of 168 patients 

had permanent visual loss, 2 of which were caused by Le-Fort 

Type II fractures. 

We classified ophthalmic injuries as minor and major, 

similar to the study of Jamal et al. [5] that analyzed 96 victims 

with ZMC fractures. According to this classification, our 

study showed minor injuries such as SCH in 43%, laceration 

of eyelids in 10.1%, and ptosis in 5.5% of cases. Jamal et al. 

reported SCH in 55% of their cases. Ioannides et al. [4] 

analyzed 127 patients with orbital fractures and noted that 

13.3% of cases had eyelid laceration, and 7.08% of cases had 

ptosis, which was similar to our study. 

In our study, we observed major injuries such as diplopia 

(6.5%), optic nerve injury (2.7%), permanent visual loss 

(2.7%), retinal hemorrhage (4.5%), hyphema (0.9%), and 

globe rupture (1.7%). In contrast, Kamath et al. [10] noted no 

cases of diplopia or optic nerve injury observed in their study. 

Jamal et al. [5] found retinal hemorrhage (4%), hyphema 

(2%), and globe rupture (1.8%) that is approximately similar 

to our findings. 

We included all types of ophthalmic injuries in this study. 

Contrary to a study by Ioannides et al. [4] in which minor 

ophthalmic injuries were excluded on the belief that only 

those injuries leading to ophthalmic dysfunction or needing 

an intervention should be evaluated [1, 11]. 

Furthermore, Nagase et al. [12] excluded minor 

ophthalmic injuries from their study because ophthalmologic 

examination had been performed only for patients who 

complained from an ocular symptom or those who developed 

a problem during treatment or follow-up sessions. 

Kamath et al. [10] found out that etiology and prevalence 

of maxillofacial fractures in different countries can be 

influenced by some factors such as geographical location, 

culture, socioeconomic status, and the transportation system. 

Our study showed that ophthalmic injuries as a 

consequence of the mid-facial fractures were 7 times more 

common in males than females with a preponderance of 

young adults. This finding, which was similar to that of other 

studies [1, 3, 7, 11, 13-18], implies that young males seem to 

have more outdoor activities, may have more aggressive 

behavior, and might be less likely to observe traffic rules, than 

females [10]. 

The present study showed that the most common cause 

of the injury leading to facial bone fractures was motor-

vehicle accident (85.5%). According to the World Health 

Organization, road traffic accident kills one million people 

annually and causes damage to the 15-20 million people [10]. 

Researchers in countries such as India [8, 10], Singapore [11], 

and United Kingdom [13, 15], have found that road traffic 

accidents comprise the most common cause of mid-facial 

fractures in those countries which is comparable to our 

findings. Other etiologies in our study, included assault 

(6.6%), falling down (3.8%), occupational accident (1.9%), 

and sport accident (1.9%) in contrast, Barry et al. [3] from 

Ireland, reported assault was the most commonly 

documented mechanism of injury, accounting for 38% of 

victims, followed by sporting injuries (30%), falling down 

(17%), motor-vehicle accidents (11%), and farming accidents 

(4%) [3].  

Due to the diversity in primary physical examinations 

and measured variables, and the type of study (retrospective 

or prospective) various results have been reported in relation 

to the prevalence of facial bone fractures [4]. 

Based on the results of our study, the prevalence of 

bilateral orbital fracture has been significantly more than 

other types of the fractures (37.4%). Amrith et al. 

[11]reported that orbital fracture was the most prevalent 

fracture in severe injuries. Al-Qurainy et al. [15], Read and 

Sires [18], and Magarakis et al. [2], also confirmed this 

statement by results of their studies. Nagase et al. [12] showed 

that the rate of major ophthalmic injuries in patients with 3 

or 4 sites of fractures in the orbits was significantly more than 

patients who had no orbital fractures. Based on our findings, 

there was a significant difference between ocular injuries 

caused by unilateral (17.8%) and bilateral fractures (37.4%) of 

the orbit; that is contrary to the results of obtained by Roh et 

al. in 2014 [19], which described no significant difference 

between the rate of ophthalmic injuries caused by bilateral 

and unilateral orbital fractures. 

Conclusion  

Our findings showed that 26% of all associated ophthalmic 

injuries were major and 73% were minor. Albeit the low 

prevalence of major ophthalmic injuries such as permanent 

visual loss, retinal hemorrhage, laceration of cornea, and 

globe rupture in this survey, they must be ruled out in all 
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mid-facial fractures by meticulous ophthalmologic 

examination. Because the mid-facial fractures are potentially 

detrimental to orbital contents, an ophthalmologic 

consultation is imperative and must be prioritized before 

embarking on performing maxillofacial surgical 

interventions. Considering the high pivotal role of motor-

vehicle incidents in maxillo-facial and ophthalmic injuries, 

improved road, and vehicle safety should be insisted upon. 
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