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Background and Objectives

We investigated the relationship between the degree of enopht-

halmos and the volume of herniated orbital tissue measured from computed tomography scan in
the isolated blowout fractures of orbital wall.

Subjects and Method

In this retrospective study, 100 patients with isolated blowout fractures

were evaluated. We classified them into 4 groups according to the site of fracture (medial and in-
ferior) and the presence of symptoms like diplopia and limitation of ocular motility, which needs
an operation. The volume of orbit and herniated orbital tissue has been measured by computed to-
mography scans using three-dimensional reconstruction technique, and the degree of enophthal-
mos was evaluated with Hertel’s ophthalmometer. We compared the volume from which we got
from the computed tomography scan, the degree of enophthalmos and the presence of symptoms
to figure out the mutual relation between the groups.
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In the case of medial blowout fracture group, the volume of herniated orbital tissues
increased significantly with the presence of symptoms and was in proportion to the extent of eno-
phthalmos (p<0.05). The volume expansion of orbit associated with 2 mm of enophthalmos as
calculated by the regression curve was 3.1 ml or 12.8 % in the no-symptoms groups. Finally, in
the case of inferior blowout fracture group, there was no evidence of mutual relation.

These results suggest that surgical intervention is required even though there isn’t
any symptom for medial blowout fractures, especially when the orbit volume is more than 12.8%.
In cases of inferior blowout fractures, a close follow-up is needed even though the extent of frac-
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Table 1. Subjects
Fracture types  Cases Age (year) Sex (M : F)
Medial 64 18—74 (37.4£12.7) 50:14
Group | 18 18—63 (34.612.8) 13: 5
Group I 46 18—74 (38.5£12.7) 37: 9
Inferior 36 18—69 (30.0+11.0) 32: 4
Group Il 22 18—69 (31.0£12.3) 19: 3
Group IV 14 21-48 (29.0+ 7.2) 13: 1
Totall 100 18—74 (34.8+12.4) 82:18

Fig. 1. Three-dimensional recon-
struction of axial computed tomogra-
phy scan. Blue line means cursor
tracing of bony orbital margin used
for measuring volume of orbit, and
red striped area shows herniated tis-
sue of orbit (expansion volume of or-
bit) (A). In inferior view of three-di-
mensional reconstructed skull and
orbit, blue area shows orbital volume
and red area shows herniated obital
volume (B).
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Fig. 2. Three-dimensional reconstruction of coronal computed tomography scan. Blue line means cursor tracing of bony orbital margin
used for measuring volume of orbit, and red striped area shows herniated tissue of orbit (expansion volume of orbit) (A). Over 50% (X)
of inferior orbital border (Y) is shown on the anterior margin of bony orbit (B). In lateral view of three-dimensional reconstructed skull and
orbit, blue area shows orbital volume and red area shows herniated obital volume (C).

Table 2. Relationship between calculated value of orbital volume, herniated volume and the degree of enophthalmos in each group

Fracture types Orbit Vol. (mL)

Herniated Vol. (mL)

Herniated Vol. (%) Enopthalmos (mm)

Medial 17.8—29.1 (23.8+2.6) 02-4.0 (1.9+1.0) 0.7-202 (8.0+43) " 0-4(1.2+£0.9)
Group | 20.3—28.4 (23.2+£2.3) 0.8—4.0 (22%1.1) 3.7-17.8 (9.5+4.6)% 0-2(1.1£0.8)
Group |l 17.8—29.1 (24.0%£2.7) 0.2-4.0 (1.8%£0.9) 0.7-20.2 (7.4%=4.1)% 0-4(1.2£1.0)

Inferior 16.6—29.6 (23.6+3.1) 0.3—4.0 (2.1£1.1) 1.0-18.5 (9.2+47) 1 0-4(1.1£1.0)
Group Il 16.6—29.1 (23.9£3.3) 0.3—4.0 (2.2=*1.1) 1.0-18.5 (9.5+4.8) T 0-4(1.1£1.0
Group IV 19.3—29.6 (23.1£2.8) 0.5-3.7 (20*£1.0) 26—17.9 (87+45) 7T 0-3(1.0£1.0)

Total 16.6—29.6 (23.7£2.8) 0.2—-4.0 20+1.0) 0.7-20.0 8.4+4.4)7 0-4(1.2+£0.9)

#0<0.05, Tp>0.05. Vol.: volume
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Fig. 3. Positive correlation between volume of herniated orbital
tissue and enophthalmos. In all medial blow out fracture gruop
the volume of herniated orbital tissue that causes enophthalmos
of 2 mmis 3.4 mL, as calculated from the regression curve (A). In
symptom positve group this is 3.9 mL (B). In symptom negative
group this is 3.1 mL (C). E: enophthalmos, V: volume of herniated
orbital tissue (mL).
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Fig. 4. Positive correlation between the proportion of increased
orbital volume (%) and enophthalmos. In all medial blow out frac-
ture group, the proportion of increased orbital volume that causes
enophthalmos of 2 mm is 14.8%, as calculated from the regres-
sion curve (A). In symptom positve group this is 16.6% (B). In symp-
tom negative group this is 12.8% (C). E: enophthalmos, I: proportion
of increased orbital tissue (%).
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