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The Effect of Intraoperative Exophthalmometric Values on Enophthalmos
Correction in Inferior Orbital Wall Reconstruction
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Purpose: To measure the enophthalmos corrective effect after inferior orbital wall reconstruction, we compared preoperative
and intraoperative exophthalmometric values with postoperative exophthalmometric values.

Methods: From January 2014 to April 2016, 60 eyes of 60 patients who underwent surgery for inferior orbital wall fracture were
included. In Group 1, the exophthalmometric value was measured before surgery, during the operation, and 6 months after sur-
gery using the Naugle exophthalmometer. In Group 2, the value was measured before surgery and 6 months after surgery using
the Hertel exophthalmometer. The thickness of implants was determined by preoperative exophthalmometric values and over-
correction of 0.5 mm was performed in Group 1 patients with relatively large fractures.

Results: The mean age of the patients was 32.4 years in Group 1 and 34.3 years in Group 2. The mean duration between injury
and surgery was 4.2 weeks in Group 1 and 2.3 weeks in Group 2. There was no statistically significant difference between pre-
operative exophthalmometric values in Group 1 (-1.78 + 0.31 mm) and Group 2 (-1.81 + 0.26 mm), but postoperative exoph-
thalmometric values between Group 1 (-0.25 + 0.78 mm) and Group 2 (-0.53 + 0.46 mm) were statistically different (p = 0.034).
Conclusions: The exophthalmometric values and wall fracture size are important factors for determining implant thickness of in-
ferior orbital wall reconstruction. Intraoperative measurement of exophthalmometric values should be considered in inferior orbi-
tal wall reconstruction for enophthalmos correction.
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Figure 1. Photographs of measuring exophthalmometric values, using Naugle exophthalmometers. (A) Preoperative and post-
operative measurement. (B) Intraoperative measurement.
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Figure 2. Three-dimensional computed tomography scan of the orbits (sagittal view). (A) Fracture size <2 cm.

cm.

Table 1. Distribution of age and sex

(B) Fracture size >2

Group 1 Group 2

Number of patients 30 30
Age (years) 324 +82 342 4+ 7.8
Gender, Male/Female (n) 22/8 21/9
Etiologies of orbital fractures (n, %)

Violence 9 (30.0) 11 (36.7)

Traffic accident 8 (26.7) 7 (23.3)

Slip down 5(16.7) 6 (20.0)

Sports injury 5 (16.6) 4 (13.3)

Others 3(10.0) 2(6.7)
Period between trauma and surgery (weeks) 42 +12 23 + 1.8

Values are presented as mean + SD unless otherwise indicated.
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Preoperative enophthalmos (n, %) Group 1 Group 2
1.0-1.5 mm 2(6.7) 2(6.7)

1.6-2.0 mm 10 (33.3) 6 (20.0)
>2.0 mm 18 (60.0) 22 (73.3)

Values are presented as n (%).

Table 3. Distribution of difference of exophthalmometric scales after implant insertion between normal eye and involved eye

Intraoperative exophthalmometric scales after implant insertion (n, %) Group 1
<0.5 mm 26 (86.7)
>0.5 mm 4 (13.3)
Values are presented as n (%).

Table 4. Distribution of difference of exophthalmometric scales between normal eye and involved eye

Postoperative exophthalmometric scales (n, %) Group 1 Group 2

0 mm 27 (90.0) 24 (80.0)
0.5 mm 3 (10.0) 5(16.7)
1.0 mm 0 (0.0 13.3)
Values are presented as n (%).

Table 5. Change of exophthalmometric scales between Group 1 and Group 2

Exophthalmometric scales (mm) between normal eye and involved eye Group 1 Group 2 p-value
Preoperative -1.78 + 0.31 -1.81 £ 0.26 0.236
Postoperative -0.25 £ 0.78 -0.53 £+ 0.46 0.034"
Change of exophthalmometric scales” 1.54 + 0.46 1.27 £ 0.72

Values are presented as mean + SD unless otherwise indicated.

*Subtraction of preoperative from postoperative exophthalmometric scales; 'p < 0.05 (Independent z-test).

Table 6. Postoperative complication

Postoperative complication (n, %) Group 1 Group 2

Sulcus deformity 1@3.3) 2(6.7)

Cheek numbness 1(3.3) 2(6.7)
Infection 0 (0.0) 0(0.0)
Corneal erosion 0(0.0) 1(3.3)
Ectropion 0(0.0) 1(3.3)

Values are presented as n (%).
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