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ORIGINAL ARTICLE

Frequency of diplopia in zygomatic maxillary complex fractures in 
patients presenting to Ayub Teaching Hospital Abbottabad.
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ABSTRACT… Objective: To find out the incidence of diplopia in ZMC fracture patients reporting to the trauma center and maxillofacial 
outpatient department. Study Design: Cross Sectional study. Setting: Department of Trauma Center and Maxillofacial Outpatient, 
Ayub Teaching Hospital (ATH), Abbottabad. Period: December 2024 to May 2025. Methods: A total of 113 patients between the 
ages of 18–60 years with radiologically proven ZMC fractures were recruited using non-probability consecutive sampling. Data 
regarding age, gender, etiology of trauma, fracture pattern (unilateral/bilateral), and presence/direction of diplopia was obtained 
on a structured proforma. Diplopia was evaluated clinically by history and nine-gaze examination. Data were analyzed using SPSS 
version 22. Chi-square test was employed to evaluate associations, with p < 0.05 being statistically significant. Results: Of the 113 
patients, diplopia occurred in 32.74% (n = 37). Horizontal diplopia was the most frequent (54.87%), followed by vertical (32.74%) 
and oblique (12.39%). Both-sided ZMC fractures were strongly related to diplopia (52.17%) than single-sided fractures (27.78%) (p 
= 0.026). No significant association was found with age, gender, cause of trauma, or direction of diplopia gaze. Conclusion: Diplopia 
is a relatively frequent ZMC fracture complication, especially in the case of bilateral trauma. Early detection can support ophthalmic 
referral and improved functional results.
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INTRODUCTION
The Zygomatic bone is a strong buttress of lateral 
portion of middle third of facial skeleton lying between 
Zygomatic process of frontal bone and maxilla, 
and articulates with frontal, temporal, sphenoid 
and maxilla.1 Zygomatic maxillary complex (ZMC) 
fractures are lateral midface fractures and second 
most common in facial region after nasal fractures.2 
The prominent convex shape of zygomatic bone 
makes it vulnerable to traumatic injury and the signs 
and symptoms exhibited by zygomatic maxillary 
complex fractures include flattening of cheek, 
swelling, paresthesia, limited mouth opening and 
difficulty in chewing.3 The etiology of ZMC fractures 
include road traffic accident, assaults, falls and 
sports injuries.4

Panneerselvam et al. reported ZMC fractures 
accounting for 13%–40% of all facial fractures 
in cases of facial trauma, frequently resulting in 
functional deficits such as diplopia.5Shabbir et al. 

revealed a 25.9% occurrence of diplopia6, whereas 
Khattak et al. observed a slightly elevated percentage 
of 28.9% in a tertiary care facility.7 Likewise, Javed 
et al. reported diplopia in 26% of cases of ZMC 
fractures.8 In a larger case series, Yamsani et al. 
had 22% of patients with visual disturbances.9 
Kambalimath et al. highlighted the importance of 
fracture severity in ocular complications, reporting 
that diplopia occurred in 31.5% of patients with 
complex ZMC fractures, particularly those involving 
the orbital floor and rim.10

Although a number of regional and global studies have 
published the incidence of diplopia among patients 
with ZMC fractures, most were postoperative series 
or did not employ standardized clinical examination 
in each direction of gaze. In addition, little localized 
data are available from northern parts of Pakistan, 
specifically Khyber Pakhtunkhwa (KPK), where 
trauma patterns and access to care may impact 
diagnosis and presentation. 
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The aim of the present study was to find out the 
incidence of diplopia in ZMC fracture patients 
reporting to the trauma center and maxillofacial 
outpatient department of Ayub Teaching Hospital, 
Abbottabad, and to assess its association with 
demographic and clinical factors such as age, 
gender, etiology, mechanism of trauma, and gaze 
of diplopia. This will assist in the direction of early 
diagnosis, referral, and management plans for ocular 
complications after mid-facial trauma. 

METHODS
This was a cross-sectional study conducted at 
the Trauma Center and Maxillofacial Outpatient 
Department of Ayub Teaching Hospital (ATH), 
Abbottabad from December 2024 to May 2025. A 
sample size of 113 patients was calculated using the 
WHO sample size calculator, based on the following 
confidence level of 95%, absolute precision: 7% and 
expected frequency of diplopia in ZMC fractures of 
17.4% (Khattak et al).Non-probability consecutive 
sampling was employed to recruit participants who 
met the inclusion criteria during the study period.

Inclusion Criteria 
Patients aged between 18 and 60 years, both male 
and female genders, and with either unilateral or 
bilateral ZMC fractures confirmed radiographically.

Exclusion Criteria 
Patients with non-displaced ZMC fractures, with 
pre-existing orbital pathologies and who declined to 
provide informed consent were excluded from the 
study.

Patients fulfilling the inclusion criteria were enrolled 
from the Department of Oral and Maxillofacial Surgery 
at ATH, Abbottabad, after obtaining ethical approval 
from the institutional review board (IRB) vide letter 
(Approval Code/Ref.No.RC-EA-2024/030) Written 
informed consent was taken from all participants 
after explaining the purpose and procedures of the 
study. Confidentiality and anonymity of data were 
maintained throughout the research process.

Demographic data, including age, gender, place of 
residence, educational level, and monthly income, 
were recorded using a structured data collection 
proforma. A thorough clinical assessment was 

conducted, including extraoral and intraoral 
examination, visual acuity testing, and evaluation for 
diplopia in all nine gaze positions (primary, left, right, 
up, down, up-left, up-right, down-left, down-right).

The diagnosis of ZMC fracture was confirmed 
through computed tomography (CT) scans of the 
face. Radiological findings were interpreted by 
a fellow of CPSP with a minimum of five years of 
clinical experience to ensure diagnostic accuracy. 
All data regarding the type and cause of trauma, 
pattern of fracture (unilateral or bilateral), presence 
and direction of diplopia (horizontal, vertical, or 
oblique), and other clinical findings were collected 
by the principal investigator.

Diplopiadefined as double vision of a single object 
observed in any of the horizontal, vertical, or oblique 
gazes, assessed clinically by history and physical 
examination. Zygomatic Maxillary Complex (ZMC) 
fracturedefined radiologically as a fracture involving 
one or more of the zygomatic arch, inferior orbital 
rim, anterior/posterior walls of the maxillary sinus, 
lateral orbital rim, frontozygomatic suture, and/or 
zygomaticomaxillary suture.

Data were analyzed using statistical package for 
social sciences (SPSS) version 22. Quantitative 
variables such as age were summarized as mean ± 
standard deviation or median (interquartile range), 
depending on the normality of distribution (assessed 
using the Shapiro-Wilk test). Categorical variables 
including gender, cause of trauma, trauma pattern, 
presence of diplopia, and direction of diplopia were 
presented as frequencies and percentages.

To assess associations between diplopia and 
demographic or clinical variables, stratification was 
performed based on age and gender to control 
for potential effect modifiers. Post-stratification 
comparisons were made using the Chi-square 
test or Fisher’s exact test. A p-value < 0.05 was 
considered statistically significant.

RESULTS
113 patients with Zygomatic Maxillary Complex 
(ZMC) fractures were made part of the study. 
Majority of the patients (51.33%) belonged to 
the age group of 18–40 years, whereas 48.67% 
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belonged to 41–65 years of age. The sample had 
56.64% males and 43.36% females.

Concerning the reason for trauma, Road Traffic 
Accidents (RTA) was the leading cause, with 
61.95% of cases, followed by falls (23.89%) and 
assault (14.16%). The majority of patients (79.65%) 
had unilateral fractures of the ZMC, and 20.35% 
had bilateral fractures.

The total prevalence of diplopia among the study 
population was 32.74% (n = 37). Of the cases, 
horizontal diplopia occurred the most (54.87%), 
followed by vertical (32.74%), and oblique (12.39%) 
diplopia as shown in Table-I.

On bivariate analysis (Table-II), pattern of trauma 
was significantly correlated with diplopia presence 
(p = 0.026), with bilateral fractures presenting higher 
diplopia frequency (52.17%) than unilateral fractures 
(27.78%). The other variables like age, gender, 
reason of trauma, and direction of diplopia gaze did 
not present statistically significant association with 
diplopia presence (p > 0.05).

DISCUSSION
The purpose of this study was to establish the 
frequency and clinical presentation of diplopia in 
patients attending a tertiary care hospital with 
zygomatic maxillary complex (ZMC) fractures. Out 

of 113 patients, the overall prevalence of diplopia 
was 32.74%, and most frequently encountered 
was horizontal diplopia (54.87%). A significant 
association was found between the trauma pattern 
and presence of diplopia (p = 0.026), where bilateral 
fractures significantly contributed to the incidence 
of diplopia.

Table-I

Distribution of demographic and clinical variables among 
patients with zygomatic maxillary complex fractures 
(n=113)

Variables Categories n (%)

Age
18-40 58 (51.33%)

41-65 55 (48.67%)

Gender
Male 64 (56.64%)

Female 49 (43.36%)

Reason of 
Trauma

Road Traffic Accident 70 (61.95%)

Fall 27 (23.89%)

Assault 16 (14.16%)

Pattern of 
Trauma

Unilateral 90 (79.65%)

Bilateral 23 (20.35%)

Presence of 
Diplopia

Yes 37 (32.74%)

No 76 (67.26%)

Gaze of 
Diplopia

Horizontal 62 (54.87%)

Vertical 37 (32.74%)

Oblique 14 (12.39%)

3

TABLE-II

Association of demographic and clinical variables with presence of diplopia (n = 113)

Variables Categories
Diplopia Presence

P-Value
Yes No

Age
18-40 17 (29.31%) 41 (70.69%)

0.425
41-65 20 (36.36%) 35 (63.64%)

Gender
Male 23(35.94%) 41 (64.06%)

0.408
Female 14 (28.57%) 35 (71.43%)

Reason of Trauma

Road Traffic Accident 19 (27.14%) 51 (72.86%)

0.184Fall 10 (37.04%) 17 (62.96%)

Assault 8 (50%) 8 (50%)

Pattern of Trauma
Unilateral 25 (27.78%) 65 (72.22%)

0.026
Bilateral 12 (52.17%) 11 (47.83%)

Gaze of diplopia

Horizontal 19 (30.65%) 43 (69.35%)

0.375Vertical 15 (40.54%) 22 (59.46%)

Oblique 3 (21.43%) 11 (78.57%)
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The incidence of diplopia in this research was 
relatively greater than in earlier study reports 
in comparable regional and global studies. For 
example, Starch-Jensen et al. reported that the 
incidence of diplopia was 29% in cases of ZMC 
fractures11 and Rahman et al. reported a 17.4% rate 
of diplopia among ZMC fracture cases in Pakistan12, 
a rate significantly lower than the 32.74% rate found 
in the present study’s sample population. Likewise, 
Giudice et al. in a European population reported 
diplopia in about 21.2% of ZMC fracture patients 
who needed surgical management.13 This difference 
may be due to differences in the severity of 
fractures, study inclusion criteria, or more sensitive 
diagnostic examinations in our study, e.g., diplopia 
testing in all nine directions of gaze. Additionally, 
Hashemi and Avval also conducted studies in an 
Iranian population that also documented 19% of 
cases with diplopia, pointing to variability in the 
prevalence as reported in different geographic and 
clinical environments.14 Conversely, Siniscalchi et al. 
highlighted the value of orthoptic assessments and 
concluded that a majority of diplopia cases remain 
undiagnosed without extensive gaze analysis15, 
perhaps explaining the greater prevalence in our 
report.

The prevalence of horizontal diplopia (54.87%) 
was greater than vertical (32.74%) and oblique 
(12.39%), which is in agreement with the literature. 
For example, Salma et al. described 56.2% 
horizontal diplopia due to medial and inferior rectus 
muscle involvement, which is the usual presentation 
in orbital floor and wall trauma with ZMC fracture.16 
Vertical diplopia represented 31.2%, while oblique 
diplopia was the least frequent at 12.5% as 
indicated in their results which aligns closely to our 
findings of 32.74% and 12.39%, respectively. This 
anatomical basis is consistent with our findings, 
particularly with bilateral fractures where there is a 
higher chance of orbital floor and wall violation. The 
significant association observed between bilateral 
ZMC fractures and presence of diplopia (p = 0.026) 
in our study is also supported by the results of Rizvi 
et al. and Manlove & Bailey, both of which reported 
greater ocular severity in complex bilateral fractures 
following increased bony displacement and muscle 
entrapment risk.17,18 In addition, Obuekwe et al. 
also found that road traffic accidents were the 

most common reason for ZMC fractures, a finding 
corroborated in the present study with 61.95% of 
cases resulting from RTAs.19

Although age, gender, and trauma cause were 
not significantly associated with diplopia in the 
current analysis, this concurs with Javed et al. 
reporting no significant demographic associations.20 
Nevertheless, subtle variations in trauma 
biomechanics or in reporting bias may affect 
statistical results between studies. Generally, the 
general consensus of trends reinforces the validity 
of our results as well as highlighting the specific 
characteristics of our environment, for instance, 
greater severity of injury or late clinical presentation.

LIMITATIONS
This research contributes useful epidemiological 
information to the paucity of regional literature 
regarding ocular sequelae of ZMC fractures. 
However, a few limitations in this study were 
present. Firstly, it was a single-center tertiary care 
center study, so it may not be generalizable to other 
patient populations or care settings, particularly 
rural or resource-poor locations. Secondly, the 
cross-sectional study design limits the capacity to 
determine improvement or resolution of diplopia 
over time since follow-up data were not obtained to 
track long-term outcomes or healing after treatment. 
Furthermore, diplopia was assessed clinically 
without the implementation of advancedorthoptic 
instruments like Hess charts or synoptophore, which 
could have improved diagnostic accuracy, particularly 
in borderline or inconspicuous cases. Observer bias 
is also possible as clinical examination and history-
taking were done by a single investigator without 
blinding, which could have affected the detection 
and classification of diplopia. Finally, though 
computed tomography (CT) scans were employed 
for radiographic verification of the fractures, the 
extent of entrapment of muscle or injury to soft 
tissue was not measured quantitatively, which might 
also have explained the occurrence and extent of 
diplopia.

CONCLUSION
The incidence of diplopia in ZMC fracture patients 
presenting at Ayub Teaching Hospital was significantly 
high at 32.74%, with the most frequent type being 
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horizontal diplopia. Bilateral fractures were found to 
be strongly correlated with an increased incidence 
of diplopia. These findings support the need for 
early and thorough ocular examinations in cases of 
ZMC trauma, in order to achieve an early diagnosis 
and prevent long-term sequelae.
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