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ABSTRACT

The aim of this study was to evaluate frequency, etiology and association of ocular injuries with
fractures in the middle third region of face. 129 patients with mid-face fracture were included in the
study. An elaborated history was taken regarding trauma, followed by assessment of patients clinically
and characteristics of fracture and associated ocular injuries noted.

Out of 129 in total 52 patients (40.3%) sustained ocular injuries. Frequencies for gender involvement
were 38(73.1%) male & 14 (26.9%) female patients. The most common etiology associated was Road
Traffic Accident (RTA) 25 (48.1%) followed by Assault 11(21.2%), Fall 8 (15.4%), sportsinjury 5 (9.6%)
and Firearm injury (FAI) 3(5.8%). Subconjuctival Hemorrhage (71.15%) was the most common ocular
injury found to be associated with mid facial fracture in this study. Other ocular complication found
in these patients were Diploipa (19.23%), decreased visual acuity (17.3%), Enophthalmous (9.61%),

Hyphema (5.76%) and blindness as 3.85%.
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INTRODUCTION

Globally trauma is generally more prevalent and
more than one third of these cases sustained trauma
to fractured maxillofacial (MF) region.! Maxillofacial
injuries are reported either as a part of polytrauma or
as isolated injuries. Eye is one of most vital structure
of face and is susceptible to injury in facial traumas;
especially of the midface.? These injuries have a high
risk of threatening vision. Even minor eye injuries can
cause considerable morbidity.? Etiology and risk of oc-
ular injuries due to facial fractures is multifactorial.*®

Ocularinjuries resulting from midface trauma also
involves multidiscipline specialties.® While ophthalmol-
ogists treat most ocular injuries, maxillofacial surgeons
also encounter patients sustaining facial fractures in
emergency department. Therefore, they are also respon-
sible for first ophthalmic assessments in such cases.”
Early diagnosis and treatment of ocular injuries in fa-
cial trauma patients can preserve ophthalmic function,
structure and vision. Identifying and knowledge of the
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risk factors related to such injuries can help to take
effective measures to create more awareness among
population and toreduce the incidence of ocular trauma
in community.® Paucity of literature exists regarding
national data on ocular injuries associated with mid
facial trauma. The focus of this study was to evaluate
frequency, etiology and association of ocular injuries
with fractures in the middle third region of face.

METHODOLOGY

129 trauma patients (over 24 months) sustaining
midface fracture (isolated or in combination with upper
and lower third of facial bone fractures) were included
in the study. Informed consent was taken from the
patients. They were assessed clinically and any ocular
injury present is recorded. Malunion of fracture or
already treated fractures and patients suffering from
systemic conditions that can affect ophthalmic func-
tion were not included in the study. Along with the
medical records, a questionnaire based per-forma was
used to collect information and data from the patients.
A Demographic data, including patient age, gender,
date and time of injury, etiology and site of fracture
and associated ocular complication, was recorded and
reviewed.

Data were analyzed by using SPSS version-20.
Descriptive analysis for frequencies and percentages
of data was done. Chi square test was run to evaluate
qualitative variables i.e.; ocular injuries and midfacial
fractures, for association. A p-value < 0.05 was con-
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sidered statistically significant at confidence interval
of 95%.

RESULTS

129 patients were included in the study, among
thesen=52(40.3%) sustained ocular injuries (p=0.028).
Comprising of 52 patients 38(73.1%) were male and
14 (26.9%) were female (Fig 1) with age range of 2-65
years with mean of 34.2 +10.07 years. The greatest
number of injuries resulted from motor vehicle acci-
dents n=25 (48.1%) followed by assault n=11(21.2%)
and other causes as described in Table 1. Mid-facial
bone fractures were broadly classified into Zygomatico
Maxillary Complex (ZMC), Zygomatic Arch, Lefort I,
LefortII, Lefort IIl and NOE fracture. The large number
of patients with ocular complications sustained ZMC
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Fig 1: Gender distribution
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Fig 2: Ocular Injuries Presentation

TABLE 1: FREQUENCY OF FRACTURE SITE AND

fractures n=34 (65.4%). Frequencies for site of fracture
resulting in ocular injuries are tabulated in Table 1.

The most frequent complaint was Subconjuctival
Hemorrhage (71.15%,n=37). Frequency of other ocular
injuries was Diploipa (19.23%, n=10), decreased visual
acuity (17.3%, n=9), Enophthalmous (9.61%, n=5),
Hyphema (5.76%, n=3) and blindness as 3.85% (n=2).
Characteristics of these injuries in relation to site of
fracture are illustrated in Table.2.

DISCUSSION

Ocular complications related to mid facial trau-
ma were mostly resulted due to assaults or injuries
involving the orbit and its contents. The overall inci-
dence of ocular injuries in our study is (40.3%), which
was found to have statistically significant association
(p=0.028) with midface fractures. Numerous studies
reported the presence of ocular injuriesin facial trauma
patients ranging from 2.2%7 to (90%).° Al-Qurainy et
al reported the highest frequency for the presence of
ocular injuries.°

On the basis of gender involvement, male patients
73.1% were found to present ocular complications as
a result of fracture in midfacial region as compared
to females (26.9%). A significant number of studies
also established male preponderance in comparison
to female patients,®!"'* which endorses results of our
study. The cause of this male dominant ratio could be
duetosocial and cultural traditions favoring more male
involvement in outdoor activities, professional duties
and everyday tasks. In contrast, more females spent
time in safer environments of home and offices.

Our data reported that these injuries are most
commonly caused by road trafficincidents 48.1%. These

ETIOLOGY IN SUSTAINING OCULAR INJURIES

Fracture Site Number Percentage Etiology Number Percentage
ZMC+ ARCH 34 65.4% RTA 25 48.1%
Lefort I — — Assault 11 21.2%
Lefort IT 12 23.1% Fall 8 15.4%
Lefort III 4 7.7% FAI 3 5.8%
NOE 2 3.8% Sports Injuries 5 9.6%

TABLE 2: TYPE OF OCULAR INJURIES IN RELATION TO SITE OF FRATCTURE

Variables ZMC+Arch (n)* Leforte II (n)* Leforte III (n)* NOE (n)*
SubConjuctival Haemorrhage 23 10 2 2
Diplopia 7 2 1 —
Blurred Vision 5 1 2 1
Hyphema 1 1 — 1
Enophthalmus 2 1 — 2
Blindness 1 — — 1
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are in accordance with the study results conducted in
India,' Iran'® and UAE.!” On the contrary, literature
from more developed countries, e.g.; USA,!® Italy!®
and Australia? reported assault as major cause. In
Pakistan, road structures and not complying traffic
rules properly cause more traffic accidents and facial
trauma and resultant injuries.

The anatomical structure with higher frequency of
involvement in ocular injuries is found to be Zygoma-
tico-maxillary complex. We have found 65.4% of ZMC
fracture. Septa et al,'* Rajkumar et al,'® and Foroughi
and his colleagues!® also reported greater frequency of
ZMC fractures associated to ocular injuries. Greater
involvement of ZMC fracture may be anatomical prom-
inence and location of the structure.

The most common ocular injury resulted from
facial trauma found in our study is subconjuctival
hemorrhage 71.15%. Buttner et al, conducted study
involving 1676 trauma patients and reported higher
incidence of subconjuctival haemorrhage (90.4%).2
The other researchers also affirmed subconjuctival
haemorrhage as most commonly found ocular injury
in facial trauma patients.!31822

Diplopia was the next highest occurring ocular
complication in facial trauma, especially in blow-out
fractures.?® The presence of diplopia in patients sus-
taining midface fracture was reported to be 10%-40%
in various studies.>»131819 In the present study, its
frequency is found to be 19.23%.

Fracture to mid-face region also affected the acuity
of vision in patients. In our study, 17.3% of patients
with ophthalmicinjuries presented with the complaint
of blurred vision. The incidence of decrease in visual
acuity stated by Al-Qurainy and his colleagues was
(15.4%) 10 and 12% by Foroughi et al'® which is com-
parable to our data inference.

When trauma to face compromises bony structure
of orbit and displacing soft tissue content in it, enoph-
thalmos results.?*Itis detected in 9.61% of ocular injury
cases in our study. In other studies this incidence is
reported to be (8.5%)'® and (8%)'* which corresponds to
our analysis. Bartoli et al observed the lowest percentage
intheir study (2.3%).1 Hyphema, a bleeding in anterior
chamber, another complication resulting from fracture
of midfacial region was present in 5.76% of cases in the
study. Results stated by Soliman and Macky (5.9%)%*
and by Septa et al (3.5%),'? for occurrence of hyphema
in facial fracture cases, support our results.

Blindness is rare but imperative complication in
facial trauma patients. Our data comprised 3.85%
of cases of vision loss. The other studies stated inci-
dence of blindness as (0.84%)'% and (1.9%).° Jamal et
al established the highest percentage of blindness in
their study (10%).'® Lowest frequency of blindness is

due to natural protection mechanism and cushioning
of orbital contents (fats and muscles), which shields it
from damage and injury from extrinsic coercions.

Although the study has provided ourlocal data but
it does have some limitations. The sample size was
small and included only those patients which were
referred to the tertiary care hospital, so these results
cannot be applied to general population. Therefore
our results must be interpreted in the context of
the study design. Further research in this area is
needed in a level one trauma center to explore the
association of midface fractures with any potential
ocular injury.

RECOMMENDATIONS

An early thorough clinical examination should
be carried out in every midfacial trauma patient to
detect ocular injuries and active treatment should
be undertaken. This can prevent from severe ocular
complications and loss of vision.

CONCLUSION

Results of this study established significant num-
bers of ocular injuries are associated with fractures
of mid-face region. Ocular sequela of midface fracture
ranged from subconjuctival hemorrhage, diplopia,
decreased visual acuity, enophthalmus and hyphema
to blindness.

REFERENCES

1  RavindranV,Ravindran Nair KS. Metaanalysis of maxillofacial
trauma in the northern districts of kerala: one year prospective
study. J Maxillofac Surg. 2011;10(4):321-27.

2  Magarakis M, Mundinger GS, Kelamis JA, Dorafshar AH,
Bojovic B, Rodriguez ED. Ocular injury, visual impairment,
and blindness associated with facial fractures: a systematic
literature review. Plast Reconstr Surg. 2012; 129 (1) 227-33.

3 ZhouHH. Oculartraumain patients with maxillofacial fractures.
J Craniofacial Surg. 2014 ; 25:519-23.

4  Mittal G, Singh N, Suvarana S, Mittal SR. A prospective study
on ophthalmicinjuries related to maxillofacial traumain Indian
population. Natl J Maxillofac Surg. 2012; 3(2):152-58.

5 Riaz N, Chatha AA, Warraich RA, Hanif S, Chinar KA, Khan
SR. Ophthalmic injuries in orbito-zygomatic fractures. J Coll
Physicians Surg Pak. 2014 :24(9):649-52.

6  Patil SG, Kotwal IA, Joshi U, Allurkar S, Thakur N, Aftab A.
Ophthalmological evaluation by a maxillofacial surgeon and an
ophthalmologist in assessing the damage to the orbital contents
in midfacial fractures: a prospective study. J Maxillofac Oral
Surg. 2016;15: 328-35.

7 Roccia F, Boffano P, Guglielmi V, Forni P, Cassarino E, Nad-
alin J, Fea A, Gerbino G. Role of the maxillofacial surgeon in
the management of severe ocular injuries after maxillofacial
fractures. J Emerg Trauma Shock. 2011;4(2):188-93.

8 Pandita A, Merriman M. Ocular trauma epidemiology: 10-year
retrospective study. N Z Med J. 2012;125:61-69.

9  Politis C, Kluyskens A, Dormaar T. Association of midfacial
fractures with ophthalmic injury. Cranial maxillofac trauma
reconstr. 2017;10(2):99-105.

Pakistan Oral & Dental Journal Vol 38, No. 1 (January-March 2018) 40



Evaluation of ocular injuries associated with mid-facial trauma

10

11

12

13

14

15

16

17

18

AI-Ourainy IA, Dutton GN, Stassen LF, Moos KF, EI-Attar A.
The characteristics of midfacial fractures and the association
with ocularinjury: a prospective study. BrJ Oral and Maxillofac
Surg. 1991; 29: 291-301.

Kiihnel TS, Reichert TE. Trauma of the midface. Laryngo-Rhi-
no-Otol. 2015; 94(S 01): S206-S247.

Politis C, Kluyskens A, Dormaar T. Association of midfacial
fractures with ophthalmic injury. Cranial maxillofac trauma
reconstr. 2017; 10(02): 099-105.

Septa D, Newaskar VP, Agrawal D, Tibra S. Etiology, incidence
and patterns of mid-face fractures and associated ocular injuries.
J Maxillofac Oral Surg. 2014; 13 (2) 115-19.

Soliman MM, Macky TA. Pattern of ocular trauma in Egypt.
Graefes Arch Clin Exp Ophthalmol. 2008 ;246(2):205-12.

Rajkumar GC, Ashwin DP, Singh R, Prashanth R, Rudresh
KB. Ocular injuries associated with midface fractures: a 5 year
survey. J Maxillofac Oral Surg. 2015;14(4):925-29.

Foroughi R, Faghani F, Gharib S, Khafri S. Traumatic ophthal-
mic injuries ophthalmic injuries in mid-facial trauma: a decade
long survey. J Craniomax Res. 2015;2(3):128-32.

Al-Khateeb T, Abdullah FM. Craniomaxillofacial injuries in
the United Arab Emirates: a retrospective study. J Maxillofac
Oral Surg. 2007;65(6):1094-101.

Jamal BT, Pfahler SM, Lane KA, Bilyk JR, Pribitkin EA,
Diecidue RdJ, Taub DI. Ophthalmic injuries in patients with

19

20

21

22

23

24

zygomaticomaxillary complex fractures requiring surgical repair.
J Maxillofac Oral Surg. 2009; 67(5):986-89.

Bartoli D, Fadda MT, Battisti A, Cassoni A, Pagnoni M, Ric-
cardi E, Sanzi M, Valentini V. Retrospective analysis of 301
patients with orbital floor fracture. J Craniomaxillofac Surg.
2015;43:244-47.

Cabalag MS, Wasiak J, Andrew NE, Tang J, Kirby JC, Morgan
DJ. Epidemiology and management of maxillofacial fractures
in an Australian trauma centre. J Plast Reconstr Aesthet Surg.
2014;67(2):183-89.

Bittner M, Schlittler FL, Michel C, Exadaktylos AK, Iizuka
T. Is a black eye a useful sign of facial fractures in patients
with minor head injuries? a retrospective analysis in a level I
trauma centre over 10 years. Br Journal Oral Maxillofac Surg.
2014;52(6):518-22.

Malik AH, Shah AA, Ahmad I, Shah BA. Ocular injuries in
patients of zygomatico-complex (ZMC) fractures. J Maxillofac
Oral Surg. 2017;16(2):243-47.

Al-Qurainy IA, Stassen LF, Dutton GN, Moos KF, El-Attar A.
Diplopia following midfacial fractures. Br J Oral Maxillofacl
surg. 1991 ;29(5):302-07.

Fonseca RdJ, Barber HD, Powers MP, Frost DE. In: Oral and
maxillofacial trauma. 4th ed. St. Louis: Elsevier Saunders; 2013.

CONTRIBUTIONS BY AUTHORS

Study design, data collection, analysis and manuscript writing.

1 Ambreen Khurshid Haider:
2 Alamgir:
3 Hifsa Hameed:

Study conceptualization and data collection.
Data Analysis, manuscript & results review.

Pakistan Oral & Dental Journal Vol 38, No. 1 (January-March 2018)

41



