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ABSTRACT: 
Background: Midfacial fractures may often be complicated with injuries to the orbit and its adnexa. These injuries may lead to 

notable dysfunction of the visual apparatus, if not detected early after injury. Thus, the aim of this study is a retrospective analysis of 

ocular injuries after maxillofacial trauma reporting to the department of dentistry and trauma centre at Gajra Raja Medical College, 

Gwalior. Study design: A retrospective analysis of ocular injuries was thus planned on patients following facial trauma from August 

2013 till July 2016. Results: In the present survey, a male predominance 71.57 % was observed and the most common age group 

was of 31-40 years with the commonest etiology being road traffic accidents (RTA). Zygomatico maxillary complex fractures 

(ZMC) were the dominant injury involving ocular trauma 49.47% patients. Most common ocular injury was periorbital edema 

recorded in 77 patients (81.05%). And blindness due to retinal detachment was seen in 1 patient (1.05%). Conclusion: From our 

study, it became imperative that maxillofacial surgeons should have a thorough knowledge of the various ocular injuries that could 

occur in association with midface trauma involving ZMC fractures, Lefort II, Lefort III fractures and panfacial trauma. 

Understanding of the subtle injuries to the ocular apparatus which may remain undiagnosed by a maxillofacial surgeon but have 

significant grave outcomes is essential. 
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INTRODUCTION 
Human eye occupying only 0.3% the total body 

surface is responsible for one of the prime senses, 

‘Vision’.[1,2]
 The globe and adnexal structures are 

frequently injured during blunt facial trauma despite of 

the built-in protection of enclosing orbit and cushioning 

orbital fat.
[3]

 Midface injuries like ZMC, Lefort II and 

Lefort III fractures have been reported to increase the risk 

of developing ocular injuries 6.7 times more when 

compared with major trauma in the patients with no facial 

fractures.
[4, 5]

 There is a recognized association between 

orbitozygomatic fractures and ocular injuries. The 

reported incidence of ocular injuries in the patients with 

fractures of the middle third of the facial skeleton varies 

from 2.7% to 9.6%. 
[3, 6, 7, 8, 9, 10]

 

According to Lefort, the face resists the force 

mainly because of the elasticity of the tissues, its 

periosteum, and its soft tissues. 
[11, 12, 13]

 The severity of 

these ocular injuries can vary from a simple 

subconjunctival haematoma to globe perforation or even 

an optic nerve lesion. 
[14]

 Some ocular injuries may be 

apparent; however, other potentially blinding 

complications can easily be missed hence they are 

actively sought. Hence, this retrospective study was set 

up to determine the incidence and types of ocular injuries 

in patients who sustained midfacial fractures. 

 

PATIENTS AND METHODS: 
95 patients who sustained midfacial injuries 

were retrospectively analysed from 01
st
 September 2013 

till 31
st
 August 2016 at the department of dentistry and 

emergency trauma centre at Gajra Raja Medical College, 

Gwalior. Patients with pre-existing congenital or acquired 
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ophthalmic disease or infection were excluded from our 

survey.  

 

METHODOLOGY: 
This is a retrospective survey of maxillofacial 

trauma patients involving compiling of demographic data 

on patronized forms after attainment of consent from the 

institutional ethical committee. 

 

ANALYSIS: 
The analysis from the patronized forms was compiled in 

the following tables: 

 
TABLE 1: DISTRIBUTION OF MAXILLOFACIAL FRACTURES ACCORDING TO GENDER (n= 95) 

  GENDER (variables) NUMBER OF PATIENTS (SAMPLE SIZE) PERCENTAGES (%) 
Males 68 71.57 

Females 27 28.42 

Total 95 100 

                   

 
BAR GRAPH 1:  REPRESENTING THE GENDER DISTRIBUTION 

 
TABLE 2: AGE DISTRIBUTION OF STUDY SAMPLE. (n= 95) 

AGE (YEARS) 
(variables) 

NUMBER OF PATIENTS 
(sample size) 

PERCENTAGES  
(%) 

11 – 20 08 08.42 

21 – 30 13 13.68 

31 – 40 28 29.47 

41 – 50 25 26.31 

51 – 60 15 15.78 

 60 06 06.31 

TOTAL 95 100 
 

 

 
BAR GRAPH 2: REPRESENTING AGE DISTRIBUTION OF STUDY SAMPLE 
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Table 3: DISTRIBUTION OF MAXILLOFACIAL FRACTURES ACCORDING TO ETIOLOGY (n= 95) 
Etiology 

(variables) 
Number of patients 

(sample size) 
Percentages 

(%) 
RTA 55 57.89 

Assault 

(Interpersonal violence) 

21 22.10 

Self fall 10 10.52 

Sports injury 05 5.26 

Miscllaneous 04 4.21 

Total 95 100 

 
Table 4: DISTRIBUTION OF MAXILLOFACIAL FRACTURE ASSOCIATED WITH OCULAR INJURIES 

(n= 95) 
Fracture site 
(variables) 

Number of patients 
(sample size) 

Percentages 
(%) 

ZMC 47 49.47 

Lefort II 24 25.26 

Lefort III 16 16.84 

Panfacial  08 08.42 

Total 95 100 

 
Table 5: ASSOCIATED OCULAR INJURIES 

Type of lesion Clinical presentations Number of patients 
1. Extraocular Periorbital edema 77 

Subconjunctival echymosis 65 

Chemosis 22 

Ptosis 20 

Restriction of extraocular movements 15 

Telecanthus 13 

Enophthalmus 07 

Exophthalmus 12 

Transient Diplopia 09 

2. Intraocular Optic nerve compression 01 

Retrobulbar haemmorhage 02 

Retinal detachment 01 

Traumatic Mydriasis 01 

3. Blindness                                                                           01 

 
RESULTS: 

In our study, 95 patients with ocular injury 

following maxillofacial trauma were evaluated. It was 

observed in our study that there is a male predominance 

with 68 (71.57%) patients being males and 27 (28.42%) 

being female patients (Table 1 and Bar graph 1). Patients 

having midfacial fractures ranged in age from an 11-year-

old girl to a 66-year-old male. The peak incidence 

occurred in the 31- to 40-year-age group for both sexes 

(Table 2 and Bar graph 2). The etiology of midfacial 

injuries in 55 patients was RTA, accounting for 57.89% 

while interpersonal violence in the form of assaults was 

the second common cause of trauma in 21 patients, 

accounting for 22.10% followed by self fall in 10 patients 

(10.52%). Fracture sites associated with ocular injuries 

mainly involved ZMC fractures (49.47%), Lefort II 

fractures (25.26%), Lefort III fractures (16.84%). 

Computerized tomography (CT) scans, paranasal sinus 

view and submentovertex view were used to confirm the 

clinical diagnosis. Most of the patients were treated with 

open reduction and internal fixation. Most common 

ocular injury in our study (Table 5) was periorbital edema 

in 77 patients, 65 patients had subconjunctival echymosis, 

chemosis was seen in 22 patients, 20 patients suffered 

from ptosis, 9 patients had transient diplopia. Retrobulbar 

haemmorhage was detected in 2 patients leading to optic 

nerve compression in 1 patient, 1 patient had traumatic 

mydriasis while retinal detachment leading to blindness 

was seen in 1 patient (1.05%). All the recorded data 

including both extraocular and intraocular injuries was 

based on preoperative and postoperative clinical 

examination done under the supervision of staff of oral 

and maxillofacial surgery and ophthalmology and 

mentioned in Table 5. 

 

DISCUSSION: 
Injuries to globe and adnexal structures occur 

frequently during blunt facial trauma.
[15]

  Thus, ocular 

injuries are unavoidable consequences of maxillofacial 

fractures. Analysis of the data from this retrospective 

survey allows examination of demographic patterns, 

etiology of injuries and highlights the ocular morbidity 

associated with midfacial trauma. There are several 

differences among international series regarding the 

epidemiology and presentation of maxillofacial fractures. 

The most important cause of any inconsistency between 
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our results and other reports is the difference in the 

studied population; therefore, any comparison should be 

made with caution. 

 Like most previous studies, we found men to be 

more susceptible to ocular injuries than women. This can 

be attributed to the typical lifestyle and occupation of 

men and being more active and community-dwelling, 

compared to women. 
[6, 7, 8, 10, 18]

 In our survey, the male-

female ratio was 2.5:1; and it was as high as 14:1 in other 

studies. 
[16, 17]

 

 Similar to other studies addressing maxillofacial 

trauma, there was a peak in incidence of fractures in adult 

males as compared to children as shown in Table 2. A 

majority of previous studies have reported that people in 

the age range of 20-30 years have the highest prevalence 

of ocular injuries 
[18, 19 and 20]

 which differs from our study 

where 31-40 years age group contributed to the maximum 

number of fracture patients and is in consensus with few 

other studies. 
[13] 

 Classically, the main causes of facial fractures 

are road traffic accidents, followed by assault, self fall 

and sports injury. 
[11]

 However, the etiology of injury 

varies geographically. Our finding is consistent with the 

results of Mittal et al, Riaz et al and Ansari et al
 [7 18, 19, 20]

 

However, more recent studies have identified assaults as 

the main cause. 
[6, 8, 10, 15, 21]

 This may be attributed to the 

cultural, social and economic differences between 

different countries. In a developing country like India, 

high speed driving, insufficient attention to traffic rules 

and excessive and improper use of motorcycles are the 

main causes of high rates of road accidents. According to 

our study,, the most frequent etiologic factor was RTA 

(57.89%) followed by interpersonal conflicts and 

accidental falls. The most frequent fracture involving 

ocular injuries were ZMC fractures in around 47 patients 

among 95 patients. This falls in consensus with many 

studies in literature. 
[2, 6, 7 8, 10, 13, 18]

 

 Midfacial trauma is usually associated with 

ocular injuries which comprises of a vast majority of 

presentations, ranging from a simple periorbital edema 

and subconjunctival haemmorhage to the most severe 

complication of blindness. 
[22]

 The reported incidence of 

ocular injuries in patients with orbital fractures varies 

widely. 
[9, 10, 13, 18, 19 and 21]

 The variation in reported 

incidence between studies may represent differences in 

inclusion criteria. As it is evident from our survey that 

1.05 % of trauma cases lost vision which is quite high 

when the importance of an organ is taken into 

consideration. Thus rapid assessment and examination 

following trauma to the eye is crucial. A thorough 

knowledge of potential injuries and detailed examination 

including record of perception to light, color, form, visual 

acuity, papillary reactions, eye movements, fundus 

examination to detect intrabulbar haemmorhage, retinal 

edema, detachment and optic nerve compression is 

imperative to ensure rapid diagnosis, to prevent further 

damage to the eye, and to preserve the visual acuity. 
[23] 

 Our findings with regard to the frequency of  

types of ocular injuries is roughly similar to the results of 

few previous studies where minor eye injuries have been 

far more frequent than other injuries. 
[6, 7, 10, 15] 

Periorbital 

edema and circumorbital echymosis are the most 

prominent initial features in patients presenting to the 

hospital following trauma to the orbit. Direct trauma may 

result in bruising of the eyelids leading to the classical 

“black eye”. Treatment included head elevation, cold 

compresses and reassurance. Complete resolution 

typically takes 2-3 weeks. However, further inspection is 

necessary to exclude a concomitant injury to the globe. In 

our survey we could find 77 cases (81.05%) of  

periorbital oedema and echymosis which was consistent 

with other authors. 
[13, 23, 24]  

Subconjunctival haemmorhage frequently 

described as pathognomic of fracture involving one or 

more orbital walls, with a resultant echymosis which 

tracks forward external to muscle cone and under the 

conjunctiva as far as the margin of avascular cornea. This 

echymosis remains bright red in color due to ability of the 

atmospheric oxygen to diffuse through the conjunctiva 

and prevent reduction of haemoglobin in effuse blood. 
[13] 

The 90.6% incidence reported by Al- Qurainy et al. 

includes subconjunctival haemmorhage as ocular 

pathology. This is not counted as the most significant 

ocular finding in many others, including this study where 

subconjunctival haemmorhage was found in 65 cases 

(68.42%). Treatment consisted of reassurance and local 

cold compresses for 24 hours. It healed spontaneously in 

2-4 weeks. 

Non penetrating injury to the conjunctiva may 

lead to conjunctival edema (chemosis) which usually 

resolves spontaneously and was reported in 22 cases of 

our survey. Ptosis following trauma may be mechanical 

or neural in origin. Edema of the upper eyelid produces a 

temporary mechanical ptosis. Ptosis secondary to 

traumatic nerve paresis (oculomotor) usually resolves 

slowly. Damage to muscular and facial surface of upper 

eyelid should be identified and repaired promptly. 
[13]  

Ptosis was reported in 21.05% cases in our survey which 

was higher than other studies. 
[13] 

Disruption to the attachment of medial canthal 

ligament is the most common etiology of traumatic 

telecanthus when there is an increase in inter-canthal 

distance from the normal range of 25.5-37.5 mm in 

women and 26.5-38.7 mm in men. Telecanthus is a sign 

of disruption of both the anterior and posterior limbs of 

medial canthal ligament which was seen in 13 patients in 

our study. A wide variety of ocular displacement and 

visual symptoms accompany zygomatic fractures. The 

eyes should be assessed for the presence of position of 

eye ball post trauma. Incidence of enophthalmous and 

exophthalmos is mainly attributed to the displacement of 

zygoma. 
[13, 25]  

Inferior and posterior displacement of 

zygoma produces a varying degree of disorganization of 

the soft tissue of orbital cavity with bony expansion 

causing enophthalmos. 
[25, 26, 27] 

On the other side, medial 

dislocation of zygoma might compress the volume of the 

orbit and produce exophthalmos. 
[26, 27] 

Diplopia is a disabling problem, especially when 

it occurs close to primary position or downward gaze. In 

our clinical study 9.47 % cases suffered from transient 
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diplopia which is in consensus with different authors who 

have reported an overall frequency between 5 and 37%. 
[10, 13, 28] 

However, diplopia as a persisting symptom has 

been reported as far less being from 5-7% in patients. 
[29, 

30] 
Diplopia in the primary and downward gaze usually 

resolves along with edema in 7-10 days. Slight diplopia in 

extreme peripheral fields of gaze persisting for a month is 

rarely problematic and is best evaluated and treated by an 

ophthalmologist. 
[13] 

 Retrobulbar haemorrhage is bleeding into 

potential space surrounding the globe which may occur 

following blunt trauma because of injury to the orbital 

vessels, leading to acute visual loss. 
[23, 31]

 In a small 

series of patients with non displaced fractures of the 

orbital walls, they were found to be associated with 

retrobulbar haematoma. 
[31, 32] 

The present study shows 2 

cases (2.10%) of retrobulbar haemorrhage in association 

with Lefort III fractures which was diagnosed by an 

ophthalmologist during fundoscopy. Our results are 

comparable with various other surveys reported in 

literature. 
[7, 13, 24] 

Treatment approaches include: 

1) Surgical decompression through lateral 

canthotomy to release the intra ocular pressure. 
[13, 31, 32] 

 

2) Intraorbital edema and circulatory spasm can 

also be minimized by using intravenous steroid 

(hydrocortisone, 100mg) or dexamethasone 

sodium phosphate 3-4 mg/ Kg as a bolus and 

then gradually tapering the dose. 

3) The decompression of the orbit be supplemented 

by retrograde injection of spasmolytic agents 

such as papaverine (40 mg bolus) through a 

canula introduced into the supraorbital artery. 
[28]

 

 

Traumatic mydriasis after blunt trauma may persist, often 

affecting young adults causing glare, blurred vision, and 

poor cosmesis. Treatment with a muscarinic agent such as 

pilocarpine drops (1%) four times daily and thymoxamine 

drops (0.5%) needs to be administered twice daily. 

Traumatic mydriasis was observed in a single patient in 

the present survey. 

In the present study we had one case of retinal 

detachment (1.05%) and one case of blindness. This is 

quite high when the importance of an organ is taken into 

consideration. Patients who initially have vision after an 

injury but subsequently lose it should be given active 

treatment because they have a greater chance of regaining 

vision. 
[13, 33] 

Patients who lose their sight immediately 

have some degree of permanent visual impairment 

regardless of treatment, but treatment should be instigated 

immediately. 
[13, 33] 

 

CONCLUSION: 
 Injuries to the face, particularly those associated 

with Lefort II, Lefort III, ZMC fractures may lead to 

ophthalmic injuries and even blindness. Our study 

reaffirms the tenet that a fast and efficient ophthalmic 

examination by an alert and trained maxillofacial surgeon 

and a single ophthalmologist for all ocular injuries is 

essential to prevent permanent visual sequel to latent 

ocular injuries. To obtain a more conclusive and 

comprehensive evaluation an interdisciplinary approach is 

required. Henceforth, the maxillofacial surgeons must be 

trained to perform a basic fundoscopic examination so as 

to rule out any posterior segment pathology, which can 

easily be learnt with the inter-departmental cooperation. 

 

LIMITATIONS OF THE STUDY: 
 The inability to examine large number of 

patients due to time constraints. 
 Other than the orbito zygomatic bone fracture 

patients, some nasoethmoidal and frontal bone 

fracture can make significant contributions to 

ocular complications, which were not considered 

in the present study. 
 

Further future works overcoming these deficits are 

suggested to broaden the scope of research.    
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