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EFFECTS OF THE SITE AND THE EXTENT OF BLOWOUT FRACTURE
ON ENOPHTHALMOS AND DIPLOPIA

Ung Hwang, Sun-Youl Ryu
Department of Oral and Maxillofacial Surgery, College of Dentistry,
Dental Science Research Institute, Chonnam National University

Orbital blowout fractures are common consequence to blunt periorbital trauma. Pure orbital blowout fractures first occur at the
weakest point of the orbital wall. Computed tomography(CT) is recognized to be the best imaging technique to evaluate orbital frac-
tures. The extent and location of a blowout fractures in the CT scan were noted to have an effect on the clinical outcome. In the early
posttraumatic period, the presence of significant enophthalmos is difficult to detect because of orbital edema. Early surgical interven-
tion may improve the ultimate outcome because open reconstruction becomes more difficult if surgery is delayed. In this study, we
evaluated isolated blowout fractures of the orbital floor by region-of-interest measurements from CT scans and their relationship to
ophthalmologic findings.

Six patients of the medial orbital wall fractures, eleven patients of the inferior orbital wall fractures, nineteen of the medial and the
inferior orbital wall fractures confirmed by CT scan, were evaluated. The area of fracture and the volume of the displaced orbital tissue
were determined from CT scan using linear measurements. Each of the calculated values for the area and the volume were compared
with the degree of the enophthalmos, the diplopia, and the eyeball movement limitation to determine whether there was any signifi-
cant relationship between them.

The fracture area and the volume of the herniated orbital tissue were significantly positively correlated with the enophthalmos and
the ocular motility limitation and not correlated with the diplopia. For the enophthalmos of 2mm or greater, the mean fracture area was
3.55+1.25cm? and the volume of the herniated orbital tissue was 1.7440.97cm?; for less than 2mm enophthalmos, 1.43+0.99cm?® and
0.52+0.49cm?, respectively. The enophthalmos of 2mm can be expected with 2.92cm? of the fracture area and 1.40cm? of the herniated
orbital tissue.

In conclusion, the enophthalmos of 2mm or more, which is a frequent indication for surgery. It can be expected when area of frac-
ture is 2.92cm? or more, or the volume of herniated orbital tissue is 1.40cm?* or more. And the CT scan using linear measurements has
an application in the assessment of patients with blowout fractures and provides useful information in the posttraumatic evaluation of
orbital fractures.
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Fig. 1. The position of each globe is measured from the
zygomaticofrontal process baseline to the lens.
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Fig. 2. The area of fracture and the volume of herniated orbital tissue on medial wall fracture
were determined by calculation from linear measurements on coronal(A, B) and axial(C, D) CT
scan (a, Height of the medial wall defect; b, Length of the medial wall defect; c, Degree of
medial displacement of the herniated orbital tissue).

Fig. 3. The area of fracture and the volume of herniated orbital tissue on inferior wall fracture
were determined by calculation from linear measurements on coronal(A, B) CT scan (a, Length
of the inferior wall defect; ¢, Degree of inferior displacement of the herniated orbital tissue).
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Table 1. Age and sex distribution of blowout fracture patients (n=78)

Age Male Female Total %

<10 2 1 3 38
11~20 1 4 15 19.2
21~30 9 4 13 16.7
31~40 16 2 18 231
41~50 10 3 13 16.7
51~60 7 2 115
61~70 6 0 7.7

71< 1 0 13

Total (%) 62 (79.5) 16 (20.5) 78 (100.0)
Table 2. Cause of injury (n=78)

Cause Total %

Traffic accident 34 4359

Falling down 25 3205

Sports 10 12.82

Fighting 7.69

Other cause 3.85

Total (%) 78 (100.0)

Table 3. Combined fracture (n=78)

Combined fracture Number of cases %

Zygomatico-maxillary complex fracture 33 42.31

Nasal bone fracture 25 3205

Pure maxilla fracture 15 19.23

Mandible fracture 7 8.97

Pure zygoma fracture 6 7.69

Naso-orbital-ethmoidal fracture 4 513

Other fracture 3 3.85
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Table 4. The portion of blowout fracture in patients (n=78) and orbits (n=85)

Fracture site Patients (%) Orbits (%)
Medial wall 13 (16.7) 14 (16.5)
Inferior wall 35 (44.9) 40 (47.0)
Medial and inferior wall 30 (384) 31 (36.5)
Total (%) 78 (100.0) 85 (100.0)

Table 5. Diplopia, eyeball movement limitation and enophthalmos of the blowout fracture patients (n=36)

Fracture site Diplopia Eyebe_tll _mc?vement Enophthalmos
limitation (=2 mm)
Medial wall (n=6) 1 (16.7%) 2 (33.3%) 2 (33.3%)
Inferior wall (n=11) 5 (45.4%) 5 (45.4%) 1(9.1%)
Medial and inferior wall (n=19) 10 (52.6%) 9 (47.4%) 6 (31.6%)
Total (%) (n=36) 16 (44.4%) 16 (44.4%) 9 (25.0%)
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Table 6. Relationship between the extent of fracture and the degree of enophthalmos on the medial wall and the inferi-

or wall of blowout fracture

Patients Enophthalmos Enophthalmos Area(cm?) Volume(cm?)

(clinical) (mm) (CT)(mm) M 1 Sum M 1 Sum
1 2 17 3.19 3.19 123 1.23
2 0.5 0.1 1.15 1.15 0.21 0.21
3 05 17 172 172 0.38 0.38
4 0 05 1.00 1.00 0.13 0.13
5 1 04 0.59 0.59 0.14 0.14
6 2 2 2.69 2.69 1.09 1.09
7 0 0.2 0.03 0.03 0.03 0.03
8 0 15 0.15 0.15 0.03 0.03
9 1 12 0.22 0.22 0.03 0.03
10 0.5 16 027 027 0.03 0.03
11 1 17 1.03 1.03 0.25 0.25
12 15 0.6 0.73 0.73 0.44 0.44
13 3 12 421 421 2.05 2.05
14 0.5 0.1 0.77 0.77 0.60 0.60
15 1 0 131 131 041 041
16 1 0.7 1.18 1.18 0.56 0.56
17 15 11 191 191 0.76 0.76
18 25 26 144 203 347 0.70 0.63 1.34
19 45 44 111 3.53 464 0.90 2.38 3.27
20 1 12 137 0.73 2.10 0.12 0.14 0.26
21 1 34 0.73 0.71 144 0.40 0.16 0.56
22 4 15 2.86 193 479 124 0.57 181
23 0 0.2 041 021 0.62 0.07 0.06 0.12
24 2 2.5 1.49 0.64 213 0.99 0.13 112
25 05 0.8 0.79 1.28 2.06 0.34 0.37 0.70
26 05 1 0.28 1.10 1.38 0.11 048 0.58
27 15 0.7 199 192 391 0.86 1.04 1.90
28 05 0.6 1.77 047 223 0.79 0.20 0.99
29 15 44 0.52 0387 1.39 0.19 0.21 0.40
30 1 0.3 0.75 0.60 1.36 0.27 0.06 0.34
31 15 19 0.38 0.78 1.16 0.07 0.19 0.26
32 05 09 1.59 0.82 241 0.48 0.25 0.73
33 35 16 228 252 4380 137 198 3.35
34 15 14 201 122 3.73 1.02 0.32 134
35 1 05 148 093 241 0.88 0.79 167
36 4 16 249 1.88 437 1.10 0.77 1.87

1.38%+1.17 1.33+1.08** 202+142 0.860.85
M, Medial wall fracture of orbit: I, Inferior wall fracture of orbit. Value is expressed as mean=®SD,
p=difference between clinical enophthalmos and CT enophthalmos, **p<0.01.
N F HYVAZ FHOZ EAH e 2o, 2 1] 4 blowout Z8o) 4 g2l 2mm o] 42 7

Enophthalmos(mm) = 0.6845 x Area(cm?) (p<0.001, r=0.835)

Enophthalmos(mm) = 0.3850+1.1502 x Volume(cm?®) (p<0.001,

=0.831)
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Table 7. Statistical relationship between the area and the volume of fracture, compared with the degree of enophthal-

mos, diplopia, ocular motility limitation

Area Volume
Diplopia Pearson correlation coefficient 0.0897 0.2488
P-value 0.6027 0.1434
Ocular motility Pearson correlation coefficient 0.3736 0.3900
limitation P-value 0.0248* 0.0187*
Enophthalmos Pearson correlation coefficient 0.8349 0.8306
(Hertel's) P-value < 0.001% < 0.001%
*p<0.05, **p<0,001.
P = 0.001
P < 0.0 ' E*=0.3850 + 1.1502 X Volume
E | E*=0.6845X Area o = .
E . E 4 -
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Fig. 4. Positive correlation between the area of fracture
and the degree of enophthalmos. The area of fracture
that causes enophthalmos of 2 mm is 2.92cm?, as cal-
culated from the regression curve (E* = enophthal-
mos).
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Fig. 5. Positive correlation between the volume of herni-
ated orbital tissue and the degree of enophthalmos.
The volume of herniated orbital tissue that causes
enophthalmos of 2 mm is 1.40cm?, as calculated from
the regression curve (E* = enophthalmos).
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