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ABSTRACT 

Objective: To determine the frequency of diplopia and its various management options in midfacial fractures. 
Study Design: Cross-sectional study. 
Place and Duration of Study: Armed Forces Institute of Dentistry, Rawalpindi Pakistan, from Apr 2017 to Apr 2019. 
Methodology: All patients who presented with midfacial fractures were included in the study. Patients were categorized into 6 
age-groups. All patients underwent CT scan of the skull and a forced duction test was performed. Patients with a positive 
forced duction test underwent early repair surgically either with open reduction and internal fixation or closed reduction. 
Conversely, patients who had a negative forced duction test were treated conservatively if there was no other indication for 
early surgical repair.  
Results: Out of 80 patients, 69(86.3%) were males. Diplopia was present in 16(20%) patients and forced duction test was 
positive in 9(56.25%). Sixty-five (81.3%) patients were managed surgically and 15(18.8%) conservatively. Resolution of 
diplopia was also significantly associated with early surgical intervention (p<0.01). One patient who presented after 3 weeks of 
injury did not have any resolution of diplopia even after 3 weeks of surgery. 
Conclusion: Diplopia was commonly found in midfacial fractures due to trauma. Early presentation and surgical intervention 
were associated with better outcomes. 
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INTRODUCTION 

The bones of the middle-third of the face contain 
vital organs such as eyes, nose and oral cavity which 
serve important functions such as seeing, smelling, 
breathing, eating, and speaking1. Trauma to the                
face commonly results in midfacial bone fractures,2            
which are associated with complications such as 
enophthalmos, diplopia and blindness due to optic 
nerve injury or fracture of the optic canal.3,4 Types of 
midface fractures which lead to ocular injuries include 
zygomaticomaxillary (ZMC), Le Fort II, Le Fort III, 
orbital blowout and combined midfacial fractures since 
these fractures commonly involve the orbit.5,6 The most 
common etiology of these fractures is road traffic 
accident  (RTA) in developing nations whereas assault 
is more common in the developed world.7,8 Fractures 
involving the orbital floor can result in diplopia which 
has an incidence of 15-86% in different studies.9,10 

The objective of this study was to determine the 
frequency of diplopia in patients presenting with 
midfacial fractures and the outcomes of conservative 

versus surgical approaches on resolution of diplopia.  

METHODOLOGY 

The cross-sectional study was conducted                         
at Armed Forces Institute of Dentistry (AFID), 
Rawalpindi Pakistan, from April 2017 to April 2019 
after obtaining approval from Institutional Review 
Board (Letter number: 905/Trg-ABP1K2). Sample size 
of n=80 was calculated with the help of WHO sample 
size calculator using confidence interval 95% and 
frequency of diplopia 9% in midface fractures 
according to a study done by Rajkumar GC et al.3 
Sampling was done using non-probability consecutive 
method.  

Inclusion Criteria: All patients above the age of 13, of 
either gender, who presented with midfacial fractures 
with no previous medical or surgical comorbidity were 
included. 

Exclusion Criteria: Patients with isolated Le Fort I or 
maxillary dentoalveolar fractures and those with 
existing eye problems, such as blindness, were 
excluded.  

Patients who had diplopia with midfacial 
fractures were identified and forced duction test              
was performed under topical anesthesia in cooperative 

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by-nc/4.0/), which permits 

unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 

 

Original Article  Open Access 

Correspondence: Dr Wajid Meraj, Department of Dentistry, Armed 
Forces Institute of Dentistry, Rawalpindi Pakistan 
Received: 31 Aug 2019; revision received: 02 May 2020; accepted: 07 May 2020  

https://doi.org/10.51253/pafmj.v74i4.3242
mailto:Wajid.meraj@yahoo.com


FFrreeqquueennccyy  ooff  DDiippllooppiiaa  aanndd  iittss  MMaannaaggeemmeenntt 

Pak Armed Forces Med J 2024; 74(4):1081 

patients and under general anesthesia in 
uncooperative patients. Corneal scleral junction point 
limbus was grasped with the help of tooth forceps and 
moved in the direction of diplopia to differentiate 
between extraocular muscles mechanical restriction 
and neurological paresis. Patients were categorized 
into six age-groups. Age groups started from 13 years 
to avoid mixed dentition stage. All patients underwent 
CT scan of the skull to identify detailed fracture 
anatomy. Patients were also sub-categorized into                    
4 fracture types: Le Fort II, Le Fort III, ZMC and 
combined midfacial fractures. We also noted the time 
of presentation since the injury compared to the           
time taken for diplopia to resolve with conservative            
or surgical management. According to time of 
presentation since injury, patients were further sub-
categorized into 4 categories: less than 3 days, less than 
a week, less than 3 weeks and more than 3 weeks. 
Resolution of diplopia after surgical or conservative 
option was noted during the following time periods, 
which were: less than 1 week, less than 2 weeks, less 
than 3 weeks or no resolution after 3 weeks. All 
patients with a positive forced duction test underwent 
early repair surgically with Open Reduction and 
Internal Fixation (ORIF) and those who had a negative 
forced duction test were treated conservatively if there 
was no other indication for early surgical repair.  

Data was recorded on a predesigned proforma, 
and all analysis was done using Statistical Package                
for Social Sciences (SPSS) version 20.0. Categorical 
variables were described as frequency and percentages 
and continuous variables were described as Mean±SD. 
Chi-square test was applied to look for any significant 
associations between resolution of diplopia on                     
age, gender, type of fracture, time of presentation and 
management approach.  

RESULTS 

A total of 80 patients were included in the study 
out of which 69(86.3%) were males. Fracture types 
were composed of Le Fort III 7(8.8%), Le Fort II 
16(20%), ZMC 5(56.3%) and combined midfacial 
fractures 12(15%). Diplopia was present in 16(20%) 
patients and forced duction was positive in 9(56.25%) 
patients. Upward gaze diplopia was present in 
11(68.75%) and downward gaze diplopia in 5(31.25%) 
patients. Most (65,81.3%) patients were managed 
surgically and 15(18.8%) were managed 
conservatively. Overall, age was not significantly 
associated with diplopia (p=0.207). However, in 
subgroup analysis, two age-groups were more likely to 

present with diplopia after midfacial fractures, i.e. 21-
30 years (9,56.25%) and 31-40 years (1,6.25%). Likewise, 
diplopia was associated with certain fracture types 
than others (p<0.05) as it was more likely seen with Le 
Fort II and ZMC fractures as shown in Table. 
Resolution of diplopia was also significantly associated 
with early surgical intervention (p<0.001). Moreover, 
patients who presented early had earlier resolution of 
diplopia compared to those who presented late. One 
patient who presented after 3 weeks of injury did not 
have any resolution of diplopia even after 3 weeks of 
surgery. 

 

Table: Frequency of Diplopia in Subgroup Analysis (n=80) 

Variables 
Diplopia 

p-value 
Present Absent 

Age-groups 

13-20 years 
21-30 years 
31-40 years 
41-50 years 
51-60 years 
Above 60 years 

6(37.5%) 
9(56.25%) 
1(6.25%) 

- 
- 
- 

11(17.8%) 
29(45.31%) 
9(14.06%) 
5(7.81%) 
8(12.5%) 
2(3.12%) 

0.207 

Gender 

Male 
Female 

15(93.75%) 
1(6.25%) 

54(84.37%) 
10(15.62%) 

0.33 

Types of Fracture 

Lefort III 
Lefort II 
ZMC 
Combined MFF* 

- 
3(18.75%) 
7(43.75%) 
6(37.5%) 

7(10.93%) 
13(20.31%) 
38(59.37%) 
6(9.37%) 

0.001 

MFF= midfacial fractures 

 

DISCUSSION 

Diplopia is due to entrapment of the orbital 
contents between fracture fragments, orbital contents 
falling down into maxillary sinuses, edema and 
hematoma11. Diplopia is of two types monocular and 
binocular diplopia. In binocular diplopia, eye 
symptoms improve when one of the eyes is closed, due 
to misalignment of vertical axis of the eye. Conversely, 
in monocular diplopia, eye symptoms persists even 
after closure of one eye. Monocular diplopia requires 
detail ophthalmological examination because it is due 
to intraocular pathology. Thus, the management 
options for midface fractures with potential for 
diplopia can vary from conservative approach to 
urgent surgery.12,13 Some studies suggest a better 
outcome for resolution of diplopia if early repair is 
done.14,15 Other authors advocate two weeks to be an 
acceptable duration if there is no urgent indication for 
early surgical intervention.16,17 
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We found a frequency of 20% for diplopia after 
midfacial fractures which was comparable to the 
findings of Bartoli et al.18 and Haider et al.19 who 
reported it to be 20.2% and 19.2%, respectively. We 
also found that males were more likely to present with 
midfacial fractures (69,86.3%). This finding was 
universal in majority of the studies and similar high 
male to female ratios have been reported by Samieirad 
et al. 20(80.3% males), and others.8,21 This observation 
may be due to the cultural norms of patriarchal society 
where men play a more active role in outdoor life and 
a very small number of women drive. This makes 
males more likely to present with serious facial injuries 
in a society where few people follow traffic rules or 
wear helmets while riding motorcycles. In our study, 
we also found that younger individuals were more 
likely to present with midfacial fractures. In subgroup 
analysis of age, we found that the age-groups between 
21-30 years and 31-40 years were more likely to present 
with diplopia due to the severity of their injuries. This 
finding was also in conjunction with surveys by 
AlGhadouni et al. 22 (39.0% patients with midfacial 
fractures were <20 years), Barry et al.23 (mean age: 34 
years) and Ravindran et al.24 (34.26% of midfacial 
fractures reported in 20-30 years age group). This can 
be explained by over-speeding and rash driving seen 
among young male adults resulting in more frequent 
road accidents. 

In the analysis of the type of midfacial fractures 
associated with diplopia, we found that ZMC (p<0.01) 
and Le Fort II (p<0.05) fractures were associated 
significantly with diplopia which was comparable to 
the results of another previous study21. In addition, 
patients treated through early surgical approach had a 
better outcome compared to those who were treated 
conservatively with ten patients (77%) having 
resolution of diplopia within one week compared to 
three weeks for those treated conservatively. One 
patient who presented to us 3 weeks after trauma did 
not have resolution of diplopia even after 3 weeks of 
surgery. This could mean that early intervention could 
be key to the outcome of diplopia possibly because the 
injured extraocular muscles develop fibrosis over a 
longer time. 

LIMITATIONS OF STUDY 

Our hospital is a tertiary care center and patients are 
referred to us from far flung areas with difficult and 
complicated fractures which often need early surgical 
intervention, but they are often late in their presentation.  

 

CONCLUSION 

Our study found that early presentation and surgical 
intervention are associated with better outcomes in patients. 
Diplopia was common after trauma to the midface resulting 
in midfacial fractures. Therefore, early presentation and early 
surgical intervention were associated with better outcomes. 
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