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A Clinical Study of the Severe Ankle Fracture
Woo Koo Chung, M.D., Dong Chul Park, M.D. and Sung Won Lee, M.D.

Department of Orthopedic Surgery, Eulji General Hospital, Seoul, Korea

The primary goal of treatment of the adult ankle fracture is to effect the returning of normal func-
tion that is accomplished by the accurate reduction and rigid internal fixation followed by the early
institution of motion.

The authors have reviewed a series of 41 cases of the bimalleolar and trimalleolar ankle fractures
that treated in Orthopedic Department of Eulji General Hospital, Seoul, from January 1982 to June
1986. With the duration of follow-up of average 13.2 months, we summarized the obtaind results as
followings.

1. Among the forty one patients, thirty one was male patient(M : F=3.1:1). The average age was

33.2 years old.

2. The main cause of the fracture was traffic accident, 18 cases(43.9%) and other causes were slip-

ping down(24.4%), fall from a height(14.6%), industrial injury(12.2%) and other injuries(4.9%).

3. According to the modified Lauge-Hansen’s classification, the supination-external type was most

common(41.5%).

4. As a diagnostic method, the computerized tomography was also available.

5. All cases were treated by open reduction and internal fixation with the good radiologic results of

91.3% in bimalleolar fractures and 88.9% in trimalleolar fractures.
6. Of the bimalleolar fractures, ten patientz showed normal range of motion in 2 to 4 weeks, aver-
age 18.4 days, by early joint exercise.
Key Words: Ankle, Fracture, Bimalleolar, Trimalleolar.
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Table 1. Age and sex distribution
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% 75.6 24.4 6. 239 BHI=
Table 2. Causes of fractures

Cause Type Sup-Add. Sup-E.R. Pro-Abd. Pro-E.R. Pro-D.  Unclassified Total (%)
Traffic accident 1 4 1 9 2 1 18(43.9)
Slipping down 1 8 - 1 - - 10(24.4)
Fall from a height 3 2 - 1 - - 6(14.6)
Industrial injury 1 2 1 1 - - 5(12.2)
Others - 1 1 - - - 2(4.9
Total 6 17 3 12 2 1 41

% 14.6 41.5 7.3 29.3 4.8 2.4

*Sup-Add: supination-adduction, Sup-E.R.: supination-external rotation, Pro-Abd.: pronation-abduction,

Pro-E.R.: pronation-external rotation, Pro-D.: pronation-dorsiflexion
Table 3. Associated injuries of the ankle fractures
Head Musculoskeletal Chest Abdomen Total
2 8 3 2 15
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Table 4. Classification of ankle fractures accor-
ding to Lauge-Hansen classification(modified)

Table 5. Degree of displacement(Burwell and Ch-
arnley)

Type Stage ~ Number Total (%) T Degree of displacement
e
Supination- 2 6 6(14.6) P Mild  Moderate  Severs
adduction Supination-
Supination- 3 5 external 3 10 4
external 4 12 17(41.5) rotation
rotation Supination- 1 4 1
Pronation- 3 3 3( 7.3 adduction
abduction Pronation-
Pronation- 3 7 external 2 7 3
external 4 5 12(29.3) rotation
rotation Pronation- 1 2 -
Pronation- 3 2 2( 4.8) abduction
dorsiflexion Pronation- 1 1 —
Unclassified 1 1( 2.4) dorsiflexion
Total 41 Unclassified - 1 -
Total 8 25 8
Z4de AHAEE AF4 F44 mortise ol 4 % 19.5 60.9 19.5
22 A 5ol wel 2 A4S+, Burwell 3 Charnl-
ey" = A7 AU Ao)g A-F ASmild) 2 A W FaEFA del F4F A F e £4 109

mortise 2] 1/27}2 & %% X(moderate), 1L OI‘J'
4 F3(severe) .2 EF35cE £ ddlAde AR
7t 8#(19.5%), TEX7F 254 (60.9%), LEli
%23 A97 87 (19.5%) g cHTable 5).
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Pronation-abduction type.
Stage 1, 2, 3.

o

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

Fig. 1. Five types of fracture in the Lauge-Hansen classification(modified).
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Table 6. Method of fixation of the ankle fractures

\. Site Medial Lateral Distal tibio- Posterior lip
Kinds malleolus - L. ey Total
ofm malleolus of fibula fibular joint of tibia
1 screw 16 3 — 6 25
2 screws 2 3 - 2 7
3 screws - 1 - - 1
Tension band 2 - — 4
2 K-wires 4 - - - 4
1 K-wire and 1 screw 15 - - 1 16
Rush pin - 5 - - 5
Transfixion with 1 screw — - 18 - 18
Plate and screws - 13 - - 13
Total 29 27 18 9 93

31 v} A} (transfixion screw) 53 <}-§3}4 cl(Table
6).

WE 3t ZA-L malleolar screw 2} K-wire ¥ gt
Zubol] tension band wiring
L WAl E4RAd = 1Y 3

Fig. 2. In valgus stress view, the talus shifts
laterally. In varus stress view, the talus tilts in-
feriorly.
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Fig. 3. Ankle arthrography reveal extravasation
of dye around the medial malleolus.
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Fig. 4-A) Simple A-P, lateral film reveals no definite fracture line at the tibiofibular joint area. B)
Ankle C-T film reveals definite fracture line at the anterolateral and posterolateral margin of the dis-

tal tibia.
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Fig. 5. Distal portion of front of cast removed
so that active motion at ankle may be carried out.
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Table 7. Duration of immobilization in the treat-
ment of the ankle fracture(weeks)

Type Bimalleolar Trimalleolar
Supination-adductioin 8.3 -
Supination-external 7.5 9.3
rotation
Pronation-abduction 8 9
Pronation-external 8 10
rotation
Pronation—-dorsiflexion - 12
Unclassified 8 -
Average 7.9 10.1

3 g BEA A FHeE JLsslch. =a &3
A olzt FAHA| f&3e| WuAe] Huslcln =
iy dol e £F 3~4% =8l 4nnA L
B Hie] 4 AuE Al A FRAe] FA4
T3 o E2WEEZ FEE A zstod o (Fig. 5).

A7 vl ol £t gis] FH5UAR 1A
AMAde €F 87 VEFLAHT FEAF Al A F
AFH3LE Al s, 2y 71708 o3 F
Aol A [3F 7.95, 43t TAHAA HE 10.1F o]
itH(Table 7).
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2 goll o gl F4] 71708 A vk 670U A FH A 28
MY7kxl 3 13.27H Yol gt AR Aol oigh
342 Mast &} Teipner'®, Phillips?™ 2} 758 ®
gt RAe AN sled wWabd A HobE sy
t}(Table 8).

7154 Hrtell A o]t FA 233 F 178(73.9%),
Azt 4 184 F 113 (61.1%) ol A 5% A5
Hgch(Table 9). E} 0|3 ¥4 238 F 5% =
71855 A1zt 10814 FHek 25, #HA 4 5o

Table 8. Criteria used in assesment of result

1. Functional result

Good No pain, No swelling, No loss of motion compared to opposite side

Fair Occasional mild pain not requiring medication

Occasional swelling

Combined loss of motion less than 15° in extension and flexion

Poor Pain requiring medication
Swelling
Loss of motion more than 15°

2. Radiologic criteria

Anatomic No talar displacement or tilt(less than 2mm)
No medial or lateral displacement of malleoli(less than 2mm)
No more than 1mm longitudinal displacement of malleoli
Poor Not satisfying the foregoing criteria
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Fig. 6-A) Supination-adduction type, stage 2. B) Fixation of the medial malleolus with malleolar sc-
rew and K-wire, the lateral malleolus with tension band wiring.
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Fig. 7-A) Supination-external rotation type, stage 4. B) Fixation of the medial malleolus with K-
wires, the lateral malleolus with plate and screws, the posterior malleolus with screws.

Table 9. Functional result of the ankle fracture

Table 10. Radiologic resuit of the ankle fracture

Result Bimalleolar Trimalleolar Result Bimalleolar Trimalleolar
Good 17(73.9%) 11(61.1%) Anatomic 21(91.3%) 16(88.9%)
Fair 4(17.4%) 5(27.8%) Poor 2( 8.6%) 2(11.1%)
Poor 2( 8.6%) 2(11.1%) Total 23 18

Total 23 18

A FEFoe] AUy FRdH 55 3Esigcl

ukApAd A s 7ol 4 olm} FA 23# 5 218 (91.3
%), A3 A 183 F 169 (88.9%) ol 4 =z &
4% A B g ci(Table 10).
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A

Fig. 8-A) Pronation-abduction type, stage 3. B) Fixation of the medial malleolus with K-wires, the
distal fibula with plate and screws. Transfixion of the distal tibiofibular diastasis with screw.

B

Fig. 9-A) Pronation-external rotation type, stage 4. B) Fixation of the medial malleolus with K-
wire and malleolar screw, the distal fibula with plate and screws. Transfixion of the distal tibiofibular

diastasis through one of the holesin plate.
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Fig. 10-A) Pronation-dorsiflexion type, stage 3. B) Fixation of the medial malleolus with K-wire and
malleolar screw. Transfixion of the distal tibiofibular diastasis with screw.
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