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Factors Affecting Persistent Diplopia after Surgical Repair of Isolated Inferior
Orbital Wall Fracture
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Purpose: To investigate factors affecting persistent diplopia after surgical repair of isolated inferior orbital wall fractures.
Methods: Thirty-three patients who underwent surgical repair of isolated inferior orbital wall fractures in Inha University Hospital
Ophthalmology Department from 2014 to 2017 were enrolled in this study. The authors examined facial computed tomography,
diplopia, extraocular muscle movement, and Hertel's exophthalmometer before and 6 months after surgery. The diplopia which
was not recovered even at 6 months postoperatively was defined as persistent diplopia. Multivariable logistic regression analy-
ses were performed on parameters that were found to be related to persistent diplopia using univariable logistic regression
analyses.

Results: Univariable regression analysis showed that preoperative ocular motility limitation, preoperative diplopia, the type of
fracture, the number of contacts with the fracture site and extraocular muscle (EOM), and EOM tenting were associated with per-
sistent postoperative diplopia. Multivariable regression analysis using the previously mentioned five parameters showed 28.3-
fold and 17.4-fold greater probabilities of diplopia after surgery in preoperative diplopia and EOM tenting, respectively (p = 0.023).
Conclusions: Preoperative diplopia and EOM tenting were associated with persistent postoperative diplopia. These parameters
were predictors of persistent diplopia in eyes with isolated inferior orbital wall fractures.
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A) Open type, extraocular muscle (EOM) displacement, EOM deformity. (B) Close type, EOM tenting

(focal angulation). (C) Open type, EOM tenting (focal angulation), contact between EOM and bony edge. (D) Close type, EOM

swelling.
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Table 1. Demographics of the patients

Value
Factor @ = 33) Percentage
Sex

Male 23 69.7

Female 10 30.3
Age (years) 273 + 13.4
Interval between the injury to 6.7 £5.7

surgery (days)

Preoperative ocular movement 12 36.4
limitation

Preoperative enophthalmos 3 11.1

Preoperative diplopia 15 45.5

In primary position 2 13.3

Elsewhere 13 86.7

Fracture type (soft tissue herniation)

Closed 24 (9) 72.7 (37.5)

Open 9 (9) 27.3 (100.0)
Number of contact between EOM

and bony edge

0 11 333

1 20 60.6

2 2 6.1
EOM entrapment 0 0
EOM swelling 5 15.2
EOM deformity 6 18.2
EOM displacement 19 57.6
EOM tenting 9 27.3

Values are presented as mean + standard deviation unless other-
wise indicated.
EOM = extraocular muscle.
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Table 2. Univariable analysis of associations between various
factors and postoperative diplopia

Factor Odds ratio (95% CI)  p-value
Sex 0.686 (0.128-3.683) 0.661
Age (years) 1.046 (0.984-1.112) 0.151
Interval between injury to 0.902 (0.744-1.092) 0.290
surgery (days)
Preoperative ocular 9.000 (1.418-57.117) 0.020
movement limitation
Preoperative enophthalmos 5.000 (0.256-97.697) 0.289
Preoperative diplopia 14.000 (1.460-134.250)  0.022
Fracture type 8.333 (1.392-49.872) 0.020
Soft tissue herniation 3.500 (0.365-33.562) 0.277
Number of contact between 8.171 (0.999-66.851) 0.050
EOM and bony edge
EOM swelling 0.714 (0.680-7.522) 0.714
EOM deformity 4.200 (0.645-27.362) 0.133
EOM displacement 0.000 (0.000-0.000) 0.998
EOM tenting 18.333 (2.394-140.391)  0.005

CI = confidence interval; EOM = extraocular muscle.
"p-value was analyzed using logistic regression.

Table 3. Multivariable analysis of associations between various
factors and postoperative diplopia

Factor QOdds ratio (95% CI) p-Value*

Preoperative ocular 0.384 (0.021-6.985) 0.518
movement limitation

Preoperative diplopia 28.279 (0.768-1041.934) 0.069

Fracture type 1.814 (0.147-22.340) 0.642

Number of contacts between 7.413 (0.209-263.353) 0.271
EOM and bony edge

EOM tenting 17.428 (1.019-298.036) 0.023

CI = confidence interval; EOM = extraocular muscle.
"p-value was analyzed using logistic regression.
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