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Purpose: This study examined whether preoperative radiological evaluations can predict syndesmotic
instability according to the lateral malleolus fracture pattern in supination-external rotation-type ankle
fractures.

Materials and Methods: This study enrolled 132 patients (132 ankles) with supination-external rotation
stage 3 and 4 ankle fractures. Three-dimensional computed tomography was used for the morphologi-
cal classification of the lateral malleolus fractures. A long oblique fracture was defined when the poste-
rior cortical bone height of the fracture was 4.5 cm or more from the plafond of the distal tibial articular
surface. A short oblique fracture was defined when the height was less than 4.5 cm. The demographic
characteristics and syndesmotic instability of the two groups were evaluated.

Results: Short oblique fractures were confirmed in 102 cases, and long oblique fractures were con-
firmed in 30 cases. Long oblique fractures occurred at a statistically significantly higher incidence in
younger ages and among males compared to short oblique fractures. Syndesmotic instability was more
common in long oblique fractures.

Conclusion: In supination-external rotation-type ankle fractures, syndesmotic instability was observed in
approximately 13%. Specifically, when the fracture pattern of the lateral malleolus is long oblique, the
incidence of syndesmotic instability is approximately three times higher than in short oblique fractures.
Therefore, meticulous evaluations of the lateral malleolus fracture pattern and establishing an appropri-
ate treatment plan before surgery are crucial.

Key Words: Ankle, Lateral malleolus fracture, Supination-external rotation, Syndesmosis, Computed
tomography

Copyright © 2024 The Korean Fracture Society.

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0) which permits unrestricted
non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

www jkfsorkr 39


http://crossmark.crossref.org/dialog/?doi=10.12671/jkfs.2024.37.1.39&domain=pdf&date_stamp=2024-01-25

Journal of the Korean Fracture Society
Vol. 37, No. 1, January 2024

[
1o
o
I
ro
fn}
i
o
rlo
BN
r <]
i
1o
N,
or
i
r [}
o
oX,
2
ol
o
ret

o
(Lo Mo
i oyg o
ag =
2
o H-U el
=2 Je
ro
rol! ‘Igll‘
X
L)
rO
o H
ox
N i
ilz ©
|t
23
0 ofh e
N e
rl:l jg
ol
g
T
=
Mot m

-lOll oﬁ, 3‘ O
=
=
R
iih)
o
1o
itn
rO
o
> ]
)

l“)‘h Ax

oo ul
ol
ill
U
i)
)
&2
o r

ol
-

£ ¢ do 30 ok lo 18

=
3| -2] 31 & (pronation—exter—

nal rotation) AR H|-Z9] =49 Helj7F Weber C, = ¥
91 7gH] Idh Ao AollA WAt = &4k 717dof whet
AL ZH] QI Aote] EeFgdo] iAo s w2 W=
Zuteicky &4 QJok? Lauge-Hansen 25 % 714 &
SF FefQl 3] 2]-2] 873 (supination—external rotation) £~/
= Qo] ZH-o] o FE-HlE O] Y oA HE
s UpAs B AP 242 AU o g e 2271 g
Q3sF A o] 9] AH| ol Agte] BotyAdLe ke v g
HAEHE Ao 2 e gt

ShAgE FE Aol W= 29— ﬂﬂx °§
7{]1‘ 30%0°] ]/\1 OJ—A 741:1] O]EH 7301-_,]

Ikl HarE]an Qiek 1 o} 7] ﬂﬂ ﬂﬂ
A €19] AH] <l A3t ot Aol B HlL |

Zi
>~
% rb

ofl ol o
L
i

fu) r_>i
ot
iﬁ‘r
HE

[e%

T E20] 5% o o] 5T 4 9l vlE 2| g
gl T2 9191 ] Qr) 2 2P0 o 2ol e A7
B 0] gtk

B A7 BAe slol-ols iy Hpd BAA 4%
A G AL o] g3 o3t BAe) gejeld AL 5
3l 191 Zu] Qe} Ago] BIAAE |5 4 gheA] ot
237 goltk, FAH 2L out FAAY 5 WYE 4
27} Zd PARo e Holdss u] Ay Ag)

1. A7 O
20128 195€ 20229 10Y Atolo] 204 Lauge-

40

Hansen £+ 2]¢]- ﬂﬂ%ﬂ £AF 3, 4TA| 9] £3d =2
e e ozt F e d S0 AL AxM, SH O

HIARA o] 9l 321 °J AXE @Z=2(three—dimensional
computed tomography, 3D-CT)-& Aot 1l 4 14
ol FA| WHo] 7hEstAE 15082 e s AFE
Aglstgdel. CT dlole: 128E(SOMATOM Defini-
tion Flash; Siemens) E+= 6421d(Discovery 750 HD; GE
HealthCare) CT A7 U E B8l Aict ofet, 1504 &5 ¥4
wie] Ak Al A%, Al A B0l gzl Bt
o B o] oA g2 A 2t 24, B
1 5ol o5t S8 dole 3 H 240 A AlLfsto]
524 0= 132007 A tide 2 AAE T Hat Uele
S5LIAI(HS] 16-86ADRAAL, FA}F 544, o2t 78490, £}
= 059, 9= 67t & A= A st g A+
S84 3] (Institutional Review Board, IRB)=HE AL &
Qg Wekom(CNUH-2023-281), ¥4 o77]5 4=
St A5 A= [RBO] o]5f HA] Bher

N,

N
re
-
of
3

)
£

ox
S oo
e
rO

o Agte] HdAS %‘7}5}7] —?4011 a4 Z‘i
F ok 2R ARRIO A A

A(tibiofibular clear space, TFCS), 78‘
B (tibiofibular overlap, TFO)2 %5ttt A%
oA TECS <5 mm, TFO >6 mm, AAHgol|A4 TFCS
, TFO >1 mmZ A4} 7|&0 &2 AAstgrt? > w3t
Cotton test@} 2]8]7 AEH|A HAME Algfoto]
9] 2w 2Ie) Zetel A Bk
2 o7} 2] sk BRE Sla) 3D-CTE A
Aol 2% H1E 29Re] A 0 AE D

Q.

[e)

o 5 AF 2919} AB 5] 4 2oln] U9 FBTAUY B
l-?_ kol

0

O B o =
5 O_>,1E‘_>LI‘R
o 3 IS

A
&

o
HU

N

ot
S
£
>

F
_l

Boden 5”7} Yamaguchi 5%
F-of eFg=lo] Ql= TEHo

. =
e QRS 9] 7H] A AgE AT Harst A
=

APRZHE 45 cm ol 745 %*}Oﬂ(long obhque) %éj,
4.5 cm v]9kQl -2 TAFG (short o
o|E Foll Yt ZHS TA =4 7‘}*}0’] =4 5 7]-
FHI = 7okl 1o g /1ek B4, et 54
2 9] ZH] I A B AFE FRlstarat sFsich

e&



Prediction of Syndesmotic Instability according to the Lateral Malleolus Fracture Pattern

Fig. 1. Methods for measuring the height and angle of lateral malleolus
fractures. (A) Posterior height (a) and anterior height (b) are the verti-
cal distance between the highest posterior cortex (¥) or the lowest
anterior cortex (a) of the lateral distal fibular and the line perpendicu-
lar to the tibial axis, including the plafond of the distal tibial articular
surface. (B) Fracture angle (c) of the lateral malleolus fragment.
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Table 1. Demographic Data

Short oblique  Long oblique
(n=102) (n=30) ol

Sex 0.046

Male 37 (36.3) 17 (56.7)

Female 65 (63.7) 13 (43.3)
Age (yr) 54.22+17.76 43.01£19.28 0.003
Fracture side, right/left 53/49 14/16 -
Syndesmotic injury 9(8.8) 8(26.7) 0.01
Fixation method

Screw 7 7

Tight-rope 2

Values are presented as number (%), meantstandard deviation, or
number only.

Table 2. Comparison of Short and Long Oblique Fractures of the Lat-
eral Malleolus

Short oblique  Long oblique :
(=102) (=30) R
Anterior height (mm)  —1.09+4.76 3.70£7.19 <0.001
Posterior height (mm)  24.82+7.81 55.37£10.44 <0.001
Fracture angle (°) 37.99+9.26 20.82+4.22 <0.001

Values are presented as meanzstandard deviation.
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P,

Fig. 2. A long oblique fracture of the lateral malleolus in a 30-year-old male patient. (A) The anteroposterior and lateral views of plain radiographs
show diastasis of the syndesmosis, measuring 5.68 mm for the tibiofibular clear space and 3.38 mm for tibiofibular overlap, along with a long
oblique fracture pattern of the lateral malleolus. (B) The anteroposterior and lateral views of three-dimensional computed tomography show a
long oblique fracture pattern of the lateral malleolus with measurements of 3.12 mm for the anterior height, 59.40 mm for the posterior height,
and a 22° fracture angle. (C) The postoperative radiographs show internal fixation of the ankle fracture and syndesmosis stabilization using a tight
rope.

Fig. 3. A short oblique fracture of the lateral malleolus in a 25-year-old female patient. (A) The anteroposterior and lateral views of plain radio-
graphs reveal diastasis of the syndesmosis, measuring 5.5 mm for the tibiofibular clear space and 4.6 mm for tibiofibular overlap, along with a short
oblique fracture pattern of the lateral malleolus. (B) The anteroposterior and lateral views of three-dimensional computed tomography show a
short oblique fracture pattern of the lateral malleolus, with measurements of 2.54 mm for the anterior height, 28.71 mm for the posterior height,
and a 42° fracture angle. (C) The postoperative radiographs show internal fixation of the lateral malleolus fracture and syndesmosis stabilization
using a tight rope.
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