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Analysis of Ocular Complications and Blowout Fracture in Orbital Blunt Trauma
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Purpose: To help predict the severity of ocular complications in orbital blunt trauma by analyzing clinical features of ocular com-

plications and orbital wall fracture.

Methods: A retrospective survey consisting of 169 eyes of 168 patients with orbital blunt trauma who visited Kosin University
Gospel Hospital was performed. The patients’ age, gender, height, weight, cause of accident, and ocular complications were
investigated. The patients were imaged using computer tomography and divided into two groups according to whether they had
orbital wall fracture: the orbital contusion group and the orbital wall fracture group. Variables of orbital wall fracture, including the
location, length, width, and area were measured using computer tomography in the orbital wall fracture group.

Results: The incidence of ocular complication was 27 of 67 eyes (40.2%) in the orbital wall fracture group and 75 of 102 eyes
(73.5%) in the orbital contusion group; ocular complications were found significantly more often in the orbital contusion group
than in the orbital wall fracture group (p < 0.001). Among causes of the accident, ‘flying object’ showed the highest incidence of
ocular complication at 40 of 48 eyes (85.1%). In the orbital wall fracture group, there was no significant difference in orbital frac-
ture location, length, width or area between the ocular complication group and the non-ocular complication group.
Conclusions: Ocular complications were found significantly more often in the orbital contusion group than in the orbital wall frac-
ture group, and ‘flying object’ showed the highest incidence of ocular complication among causes of the accident.
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Figure 1. The measurement of variables of orbital wall fracture. (A-C) Location and anterior to posterior length of orbital wall
fracture. For example, Distance A to B: (The number of computed tomography [CT] cross section between A and B) X (CT slice

thickness [2 mm or 3 mm]).

(A) Both lacrimal crests (red arrows). (B) Starting point of orbital wall fracture (red arrow). (C) End

point of orbital wall fracture (red arrow). (D, E) Longest length of orbital wall fracture. (D) Length of medial orbital wall fracture
on coronal section. (E) Length of inferior orbital wall fracture on coronal section. (F-I) Orbital wall fracture areas. To calculate the
area of the orbital wall fracture, we measured lengths of the orbital wall fracture in all CT section, and then multiplied it by CT slice
thickness (2 mm or 3 mm). The sum of these values is orbital fracture area. For example; 4.04 X 3 + 12.49 X 3 + 6.61 X 3 +
7.68 X 3 = Orbital fracture area.
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S 22 FEES ARKITE AFEESEG Y B bt EAFO R % e Wl E% H sl 2, <t
oA dhEEEAlolA 4 AIRAIE7A 9] A, & T} QFRRE Lol A QS-S 212 40.2% (27/67)
AR Ao TA BAAZA ] S ATE 2AEA 9} 73.5% (75/102), WEHRIERS. 28.4% (19/67)2} 40.4% (40/102),
oh SFA s S4kLAL sl AR Atolol EAsk= A QTN A DL 19.4% (13/67)2F 46.1% (47/102), A
FEHESEG Y dHfgo] dHFAE Fsto] A5kt HEE-2 2.9% (2672 19.6% (20/102), AFFE= 2.9%
shA 32 3(Maroview 5.4, Infinitt, Seoul, Korea)o] Y& (2/67)2} 4.9% (5/102), Tk 2.9% (2/67)2} 4.9% (5/102)
Ho] Sli= AolSA7|E ARESto] WA =H o A ofl Al Lttt ket dTtolt Uebd i E o R A
Aol SA5HtE Z4 Y HolE Aol A& ARE-sto A8 3.9% (4/102), L)/ 2.9% (3/102), F2{A
ANSISIT BAIOIA] ERE 2] Zolol AFETE W 09% (1020 Tk 5] AN RA LT}
Fojo) duTS Bola 28 wAeE Bhol Ut AEEe BAe clelEEel delayzuct BA
S LE ALK ok, AR ekl 249 HolE Akt o7 o8 WA UEbETH(p<0.001, p=0.002) (Table 2).
3} THFig. 1). SPSS Statistics 18 (SPSS Inc., Chicago, IL, orel=A o] Yxjo) WE ol g Zo] UL & v K
USA)S ARE-SHo] FhE5 #4151l pgtol 0.05 o]skel 7 H, e EA T Qrofsh oA QRS 27
L oo5lct TAYsHYTh 46.2% (18/39)2} 31.6% (6/19), W28 30.8% (12/39)%}
26.3% (5/19), AT EA| B2 25.6% (10/39)2} 15.8%

7E=| I_l_l- (3/19), AHF=E-2 0% (0/39)2} 5.3% (1/19), AT E = 2.5%

(1/39)9} 5.3% (1/19), WErEEL 2.5% (1/39)2}F 0% (0/19)0]

169%F Z= HA7F 140%F, o AF7} 29¢to]QlaL, Hat thol= A vebgtom, kbl sk Thofl Qb So] v
36.1A), Ht 7]+ 168.0 cm, F A5 67.12 kgo|qlck ¢k AHIE= Qolsl 2jo]2 Ho|x| okofr).
TFAHEol 4 ol e 2 @Sl fle o= Hlast e TSEgol oA Al 19k Alefsar ekt

& wol, 7], AlFolA ek Zbol7t flith(Table 1). ETNA ATl e ol 263k fle ol 409t

Table 1. Comparison of base line characteristics of patients between ocular complication group and no ocular complication group

Baseline characteristics Total Complications* No complicationT p-value
Number of eye 169 102 67

Sex (male/female) 140/29 83/19 57/10

Laterality (OD/OS) 75/94 41/61 34/33

Age (years) 36.1 +17.8 357 £ 17.0 36.5 + 19.1 0.770*
Height (cm) 168.0 + 9.6 169.3 + 9.5 166.3 + 9.7 0.160*
Weight (kg) 67.12 £ 12.8 67.1 +£11.1 67.0 + 14.8 0.963*

Values are presented as mean + SD unless otherwise indicated.
“One or more ocular complications group; "No ocular complications group; ‘Based on student 7-test.

Table 2. Comparing frequency of ocular complication between orbital contusion group and orbital wall fracture group

Ocular complication Orbital contusion” (n = 102) Orbital wall fracture’ (n = 67) p-value§
Commotio retinae 40 (40.4) 19 (28.4) 0.112
Traumatic iritis 47 (46.1) 13 (19.4) <0.001
Hyphema 20 (19.6) 2(2.9) 0.002
Angle recession 54.9) 2.9 0.541
Retinal hemorrhage 54.9) 2 (2.9 0.541
Cyclodialysis 4 (3.9 0(0) 0.101
Traumatic cataract 3.9 0 (0) 0.157
Vitreous hemorrhage 1(0.9) 0(0) 0.416
Lens dislocation 0(0) 0 (0) Not comparable
Retinal detachment 0 (0) 0 (0) Not comparable
Eyeball rupture 0 (0) 0 (0) Not comparable
The number of complicated eyes* 75 (73.5) 27 (40.2)

Values are presented as n (%) unless otherwise indicated.
*Blunt ocular trauma without orbital wall fracture; 'Blunt ocular trauma with orbital wall fracture; 1[Eyes which have one or more ocular com-
plication; *Based on Pearson’s chi-square test.
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Table 3. Variables of orbital wall fracture
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Variables of orbital wall fracture Complications group No complication’ p-value’
Number 26 40

AP length from lacrimal crest to starting point of fracture (mm)* 11.3 + 3.7 11.4 £ 2.5 0.949
AP length (mm)’ 21.8 +5.6 20.6 + 5.6 0.381
Longest length in coronal plane CT (mm)* 17.5 + 4.1 17.1 £ 4.3 0.649
Fracture area (mmz)H 323.6 + 155.1 287.6 + 133.1 0.335

Values are presented as number or mean + SD.
AP = anteroposterior; CT = computed tomography.

*One or more ocular complications group; "No ocular complication group; ‘Measured by counting the number of CT cross sections between
two points; $Measured by PACS program (Maroview 5.4, Infinitt, Seoul, Korea); "Measured by multiplying fracture length by cross section

thickness and integrating all of values; #Based on student 7-test.

Table 4. Comparing cause of accident between ocular compli-
cations group and no ocular complication group

Cause of accident ComphcaElons I\.IO Lt Total
group complication

Flying object 40 (85.1) 7 (14.9) 47

Falling down 22 (45.8) 26 (54.2) 48

Assault 34 (54.8) 28 (45.2) 62

Traffic accident 6 (50) 6 (50) 12

Total 102 (60.3) 67 (39.7) 169

Values are presented as number of eye (%) unless otherwise in-
dicated.

*One or more ocular complications group; *No ocular complica-
tions group.
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