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Abstract =

A Clinical Study of Ankle Fracture

Chang Dong Han, M.D., Byeung Mun Park, M.D. and Jun Seop Jahng, M.D.
Department of Orthpedic Surgery, Yonsei University College of Medicine, Seoul, Korea

The ankle is a complex, weight-bearing joint and has an important.role in walking. The injuries to the ankle joint com-
plex include not only injuries that cause disruption of the bony architecture of the ankle joint but often significant ligamen-
tous and soft tissue components.

The literature on ankle fractures have divergence of opinion on treatment. However, the method used to obtain a good
end result of treatment is a matter of differing opinion.

One hundred and seventy six patients with one hundred and eighty cases of ankie fractures treated at Severance
Hospital, Yonsei University College of Medicine from Jan. 1971 to Dec. 1980 were analized in clinical and radiological
aspect. The results obtained from this study were as followings:

1. Among the 176 patients, male was 126 patients and female 50 patients (M:F=2.5:1). The average age was 29.

2. Of the 180 cases, the main cause of fractures was traffic accident, 74 cases (41.1%) and the other causes were falling

from a height (16.1%), slipping down (15.0%) and sports injuries (12.8%) in order.

3. The fractures were almost closed fractures (84.4%).

4. According to the classification of Lague-Hansen, the pronation-external’rotation type (40.6%) was the commonest

type.

5. One hundred and twelve cases (62.2%) were treated by open reduction and 68 cases (37.8%) by closed reduction.

6. The average period of the cast immoblization after the open reduction was 8 weeks but the closed reduction was 10

weeks.

7. According to clinical and radiological assessment of the result of the treatment, the open reduction was better than
closed reduction.
8. The fibular fracture involving lateral malleolus and the diastasis of the distal tibiofibular syndesmosis were very {m-
portant in ankle stability and were treated by internal fixation for accurate anatomical reduction.
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Table 1. Sex distribution

Sex

Type of racture\ Male  Female  Total %
Supination-

external 33 14 47 26.7
rotation

Pronation-

external 54 19 73 a5
rotation

Supination- .

adduction a7 9 36 205
Pronation- .

abduction 10 8 18 10.2
Pronation-

dorsiflexion 2 0 2 1.1
% 71.6 28.4

* : included two cases of bilateral fractures
** : included two cases of bilateral fractures

3. BH 2AY YUY

ZA HYE F 1769 $20] 100%(56.8%), 2
Zo] 76%(43.1%) 22 $2o] woken] o|F Fa4e
avdolgich, FAel Hae & 180c] F AN TAo
15200 (84,4%), MNut4ZHo] 28¢0(15.6%)F2m, 7
WATHe F2 AEAALY BdAAlns)t BjE o]

Table 2. Age distribution

Age 0—10

11-20 21-30 31—-40 41-50 51—60 61— Total %
Type .
Supination-
external —_ 10 16 7 8 5 1 47 26.7
rotation
Pronation-
external 2 11 22 16 12 6 4 73 415
rotation
Supination- - 7 12 6+ 8 1 2 36 205
adduction
Pronation- . _
abduction 5 4 6 1 2 18 10.2
Pronation-
dorsiflexion - - 2 - - - - 2 1
Total 2 33 56 35 29 14 7 176
% 1.1 18.7 31.8 19.9 16.5 8.0 40

* : included two cases of bilateral fractures
** : included two cases of bilateral fractures
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Supination-external rotation type.
Stage 1,2,3.4.

Supination-adduction type.
Stage 1,2.

i

Pronation-external rotation type.
Stage 1,2,3 4.

Pronation-abduction type.
Stage 1,2,3.

Pronation-dorsiflexion type.
Stage 1,2,3.

Fig. 1. The five types of fracture in the Lauge-Hansen classification.
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Table 3. Causes of fractures

Cause

Trf'zfﬁc Falling Slippir}g, lndlfstrial le Sports Others  Total %
Type accident down stumbling accident violence injury
Supination-
external 22 10 7 3 -— 4 1 47 26.1
rotation
Pronation-
external 26 15 n . 4 4 11 2 73 40.6
rotation
Supination-
adduction u 2 8 4 - 8 2 38 211
Pronation-
abduction n ! 1 6 1 - — 20 11.1
Pronation-
dorsiflexion ! 1 - - - - - 2 1.1
Total 74 29 27 17 5 23 5 180
% 41.1 16.1 15.0 9.4 2.8 128 28
Table 4. Classification by Lauge-Hansen (1950) Table 5. Method of treatment
Type Stage Number Total % Type Stage Closed OpenA
Supination- 1 — Supination- 1 — —_
external 2 12 external 2 6 6
rotation 3 4 rotation 3 1 3
1 31 Y 26.1 4 4 27
Pronation- 1 — Pronation- 1 —_ -
external 2 7 external 2 5 2
rotation 3 27 rotation 3 11 16
4 39 73 40.6 4 5 34
Supination- 1 17 Supination- 1 12 5
adduction 2 21 38 21.1 adduction 2 13 8
Pronation- 1 12 Pronation- 1 10 2
abduction 2 1 abduction 2 —_ 1
3 7 20 11.1 3 1 6
Prontion- 1 — Pronation- 1 — —
dorsiflexion 2 — dorsiflexion 2 —_ _
3 2 2 1.1 3 — 2
Total 180 Total 68 112
% 378 62.2
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Table 8. Methods of fixation

Site Medial Lateral Distal Posterior
malleolus malleolus tibiofibular lip of Total
Metal or fibula joint distal tibia
One screw 33 11 — 12 56
Two screws 2 1 - 6 9
One K-wire 3 4 — - 7
Two K-wires 2 1 — — 3
Rush pin —_ 21 - - 21
Tension band wiring 21 2 — — 23
Transfixion with one screw - — 26 - 26
Plate & screws — 2 - - 2
Total 61 42 -26 18 147
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o, 71%91 A7 de A5 dAEy FAE 24 Al AYY £44 BF Y F4 A} (ransfixion
AEY o2 W2 e F29 Fig 234567 screw) & AYE AFE 4% 6F WA 8F ol
{1'] Zulld] AEE E4ol s e 54 £ FEHE AARG e 2% AFRHE L)
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Table 7. Criteria used in assessment of result (Meyer)

Result Clinical Radiological

Excellent No pain with full range  Normal X-ray
of motion

Good Pain after strenuous Calcification of
activity interosseous lig. or
15° loss of motion deltoid lig.

Fair Pain with normal activity Malunion or
15°-30° loss of motion nonunion

Poor Over 30° loss of motion  Joint narrowing or

Constant pain marginal osteophytes




Fig. 2. supination-adduction type, stage 2.
W&ol FAHL doln], AHAALE W&l A FLUAE 7HH

Fig. 3. Supination-external rotation type, stage 4.
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Fig. 4. Pronation-external rotation type, stage 3.
A9V Anle) AT ol Ast B FAo| Holol F 47T Qrisiddel stk BYA FHF BB
VARE AMl gl 9914t ool 9 A dddle 8-S

Fig. 5. Pronation-external rotation type, stage 4.
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Fig. 6. Pronation-abduction type, stage 2.
Ay Al ARl olAsh A3 ae) YA FAol wolel, B
Yz A= BHH2.

Fig. 7. Pronation-dorsiflexion type, stage 3.
BANE TehE AEHSE 24 o WS v BERE woln] BYH AEF HE e FFel 349

A, wlEEHE Rushd g A9 #E.
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(Table 9).

ol4e] AFelA v BB g AeAHs}
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22 AN

8. X2%2| gHE

oy FARY = 5 44 #H4,
FEF AdFel e FAFE 2 2HUR =
FREAA 1101(16.2%), YA FHlA 6 (5.4%)
A3, 44 BAAL =FFSolA 154(22.1%), @
¥ FEolM 1061(8.9%) . ol 4A B FA 25
dF 3ol AF FFo2 A Fded APt
A FE 49 AEAY 2 A=E St (Table
10).

Table 8. Clinical result

Resuilt Closed % Open %

Excellent 32 470 71 63.4
Good 21 309 31 217
Fair 10 14.7 9 8.0
Poor 5 7.4 1 0.9

Total 68 112

Table 9. Radiological result

Result, Closed % Open %
Excellent 30 44.1 68 60.7
Good 19 279 36 321
Fair 11 16.2 6 5.4
Poor 8 11.8 2 18
Total 68 112

Table 10. Complication

W Closed Open
Complication

Malunion, nonunion 11 (16.2%) 6(54%)
Traumatic arthritis 15 (22.1%) 10 ( 8.9%)
Infection 0 2( 1.8%)

Total 26 (38.9%) 18 (16.1%)
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