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Comparison between X-ray and Three Dimensional Computed Tomography
in Trimalleolar Ankle Fractures

Sang Jun Song, M.D., Hyung Ku Yoon, M.D., Dong Eun Shin, M.D., Soo Hong Han, M.D.,
Jae Hwa Kim, M.D., Hyung Kun Park, M.D., Yong Sub Han, M.D.

Department of Orthopedic Surgery, Pochon CHA University, Gyeonggi-do, Korea

Purpose: To evaluate the accuracy of X-ray evaluation in classification, displacement and size of posterior malleolar fragment, comparing with
three dimensional computed tomography (3D CT) in trimallelar ankle fractures.

Materials and Methods: 20 cases of trimalleolar ankle fractures evaluated with preoperative 3D CT, and followed up periods were at least 2 years.
All cases were classified according to the Danis-Weber and Lauge-Hansen classification. Displacement and size of posterior malleolar fragment
were measured using PACS. The reliability between simple X-ray and 3D CT was evaluated in the Danis-Weber and Lauge-Hansen classification
(kappa analysis). The correlation between simple X-ray and 3D CT was evaluated in displacement and size of posterior malleolar fragment
(correlation analysis).

Results: Degree of agreement of Danis-Weber classification in simple X-ray and 3D CT was 0.700 kappa value, and that of Lauge-Hansen was
0.605 kappa value. Measurement of simple X-ray and 3D CT about displaced status of posterior malleolar fragment showed statistically significant
positive linear correlation (p=0.000), but correlation of measurement of size in simple X-ray and CT was not statistically significant (p=0.102).
Conclusion: CT or operative field will be more accurate than simple X-ray to select the method of treatment and operation, especially when the
displacement and size of posterior malleolar fragment are important to decide.

Key Words: Ankle, Trimalleolar fracture, Simple X-ray, Computed tomography
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Fig. 1. Method of measurement in size of posterior malleolar
fragment

(A) a/b in lateral view of X-ray.

(B) c/d at plafond level in axial cut image of CT.
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OP"*E} (Mann Whltney test). Zht ¥ 23} HEE AlEsle]
] L3}l e} SPSS version 1105 0]35}0:] EAAE sk3lom
ool BA-L pvalueZ} 0.05 H]Rko 2 At
| 2t
1. B ZRAR ARRIA £FA

Danis-Weber -7 B&o] 109, C&¥o] 104912 Lauge-

Table 1. Danis-Weber classification with X-ray and CT

CT

X-ray Type B Type C Total
Type B 8 2 10
Type C 1 9 10
Total 9 1 20

(Kappa = 0.700, p=0.002)
10 1~ m)
p=0.000

g | Rsq=09474
6 .
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PMdisct

Fig. 2. Comparison in the displacement of posterior malleolar frag-
ment between X-ray and CT. PMdisct means the amount of di-
splacement of the posterior malleolar fragment in CT and PMDIS4
means the amount of displacement of the posterior malleolar frag-
ment in X-ray.

[0
0!
A
=
O
ro
ror
i
Ofon
o
=
tor
.
o
I8
o
0f0
Iz

Hansen &7 3]9]-2] 3|4 43¢] 174, 3]-¢]d 33 ]
1o, sUl-<] 3]H 43 0] 2]t} (Table 1, 2). $2} =39
A= Hi 1.842.9 mm (0~9.9 mm)F L 3} THE| 7]
= Ht 16.4%11.5% (0~39.5%)°] 1T},

2.3D CTd 5EA

Danis-Weber ¢ B&©] 9¢l|, CZo] 113127 Lauge-
Hansen w774 3]9]-¢] 3] 48 0] 14¢], 3Juj-2]H 3% 0]
2¢], 3Ul-9] 34 480] 49T} (Table 1, 2). F-3} FH
Q= HF 26127 mm (0.5~10.1 mm)F L T3 ZHE]

A7) Hyt 33.4+12.8% (15.6~58.4%)°] At}
3. The= BEARM ARRIZF 3D CT SE X[ H|W

Danis-Weber 2] UX]%=i= kappa %ke] 0.7000] 1L,

Table 2. Lauge-Hansen classification with X-ray and CT

CcT * T b
SER PA PER Total
X-ray
SER” 14 1 2 17
PAT 1 1
PER? 2 2
Total 14 2 4 20

(Kappa = 0.605, p=0.000)

SER Supination-external rotation; PAT, Pronation-abduction,
PERY, Pronation-external rotation.

60 -
p=0.102
50 1 Rsg=0.1414
40 A O g
i
i
% 30 A O

SIZECT

Fig. 3. Comparison in the size of posterior malleolar fragment
between X-ray and CT. SIZECT means the size of the posterior
malleolar fragment in CT and SIZE4 means the size of the po-
sterior malleolar fragment in X-ray.
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Table 3. Measured errors of the size of posterior malleolar frag-
ments with X-ray according to the size of posterior mallelar frag-
ment in CT

X-ray-CT Error
Total
CT <5% 5~25% >25%
GroupA 2 5 0 7
Group B 2 2 9 13
Total 4 7 9 20

Lauge-Hansen %72 UX]%=+ kappa #kol] 0.605¢] %1t} (Ta-
ble 1, 2). 3 =] 29 Aol i3t T AR ARl
3D CTd SAA= SAM R Fefap &4 19 d+ ¢

S} (Fig. 3). A ool A w@ WARA AR 3 ZHe
A9t A7) EAA= CT SAA R 2A SAHAT. F
I =9 F719] wie AR S$782)9F CT SHX| ] Afol=
o -17.0£13.9% (9], -42.6 ~ -0.3%)°]A L, 5% mn]wte]
2E Bl A7) 44, 5~25%2] 2AFE Bl 97t 99
25% ool QAFE Bl A97F 7eo] ik CTA 3 =4
o] A7l W& e WA SA4X|9 CT SA XS] Afol=
Aol A B -6313.7%0]13L Baoll A -22.8+14.0%°] AT}
(p=0.015). CTA} ¥} ZHo| 45 wh WA AR &
3 39 H7) AR o2} 7o ATl 25% o]4ke]
2= Bl o7} glld whde) Bitoll A 54% (7/13¢l)oll A
250% o]4ke] QA2 Holt) (Table 3).
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