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=Abstract=
A Clinical Study of Ankle Fractures

Kwon Ick Ha, M.D., Sung Ho Hahn, M.D,, Min-Young Chung, M.D., Hee Joong Kim, M.D.
and Jip Young Chung, M.D.

Department of Orthopedic Surgery, National Police Hospital

Through the review of 137 cases of ankle fracture treated and followed up in Department
of Orthopedic Surgery, National Police Hospital, we got the following results.
1. Slipping was the most frequent cause of the fractures(45.3%).
2. Supination-external rotation type of Lauge-Hansen classification was more common
than any other types(67.9%).
3. 94 cases out of 137 cases were treated by open reduction and internal fixation, and
remaining 43 cases were treated conservatively.
4. The average duration of cast immobilization was 7.3 weeks for the operatively treated
cases and 9.1 weeks for the conservatively treated cases.
5. The result of treatment was good or excellent in 87 cases(92.6%) of operatively treated
94 cases and in 36 cases(83.7%) of conservatively treated 43 cases.
6. We think that the anatomical reduction of the lateral malleolar or distal fibular fra-
cture is necessary for better end results.
Key Words : Ankle fracture, Anatomical reduction.
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Fig. 1-A) Supination-adduction type, Stage 1. B) Malleolar screw fixation for medial malle-

olar fracture was performed.

B

Fig. 2-A) Supination-external rotation type, stage IV. B) Fixation of the medial malleolus
with tension band wiring and the lateral malleolus with screws were performed.
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Fig. 3-A) Pronation-external rotation type, stage IV. B) Plate and screw fixation for fibular
fracture and transfixation for diastasis were performed.

Table 1. Age and sex distribution £ f’o"ﬂ"”f o 2 Akel mA 3 H(Fig. 3-A,B).
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Table 2. Causes of injury

Type Supination external Supination Pronation external Pronation Pronation Total

Nature rotation adduction rotation abduction dorsiflexion (%)
Traffic accident 10 1 1 1 0 13( 9.5)
Slip down 41 4 12 5 0 62(45.3)
Sports injury 26 0 8 4 0 38(271.7)
Fall down 14 2 2 0 1 19(13.9)
Direct trauma 2 0 2 1 0 5( 3.6)
Total 93 7 25 11 1 137
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Table 3. Site and nature of the fracture

Number of cases(%)

Site
Right 82(59.9)
Left 53(38.7)
Both 2( 1.4
Nature
Medial 28(20.4)
Lateral 43(31.4)
Bimalleolar 51(37.2)

Trimalleolar & others 15(11.0)

Table 4. Associated injuries

Injury Number of cases

Femur fracture 4
Pelvic bone fracture
Rib fracture

Spine fracture
Clavicle fracture
Scapular fracture

W = = N W w

Knee injury
Total 17

Table 5. Classification of the fracture by
Lauge-Hansen

Type Number(%)
Supination-external

rotation 93(67.9)
Supination-adduction 7( 5.1)
Pronation-exteranl

rotation 25(18.3)
Pronation-abduction 1( 8.0)
Pronation-dorsiflexion 1€ 0.7)
Total(%) 137(100)
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Table 6. Criteria used in assessment of result(Meyer)

Result Clinical

Radiological

Excellent No pain with full range of motion

Good Pain after strenuous activity
15° loss of motion

Fair Pain with mormal acitivity
15°-30° loss of motion

Poor Over 30" loss of motion. Constant pain

Normal X-ray

Calcification of interosseous ligament
or deltoid ligament

Malunion or nonunion

Joint narrowing or marginal osteophytes
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Table 7. Clinical result

Table 8. Radiologic result

Closed Open Closed Open
Result reduction reduction Result reduction reduction
FExcellent 23(535%) 62(66.0%) Excellent 21(48.8%) 64(68.1%)
Good 11(25.6%) 24(255%) Good 11(25.6%) 21(22.3%)
Fair 4C 9.3%) 5( 5.3%) Fair 8(18.6%) 4( 4.3%)
Poor 5(11.6%) 3( 32%) Poor 3( 70%) 5( 5.3%)
Total 43 94 Total 43 94
Table 9. End result of treatment of the lateral malleolus
Clinical result Radiological result
Excellent Good Fair Poor Excellent Good Fair Poor Total(%)
Closed
reduction(%) 8(40.0) 11(55.0) 1(5.0) 0(0) 8(40.0) 9(45.0) 2(10.0) 1(5.0) 20(100)
Open
reduction(%) 16(69.6) 7(304) 0(0 ) 00 16(69.6) 6(26.1) 1( 43) 000 ) 230100)
5 X o 9% Rz $AHE A7E ebdck(Table 9).

F 137:0F 9delloll A BEH HBZ PuA3)
I B 7337 Haydasigony 436
Ae 54425 H3F 91537 Aniuyg
A1 &) 519 o}

o3 TAnut 9ol 43#1F 208lE 4L
F Hugdugez HNasdlged 23edAe
B4 FBF WAt

6 X|& Z#3

A5 Ak 444 AM HF 6d 144K F
AlGATE AAE Meyer®e] 313 Wby g o] &
Bto] 431 cH(Table 6).

V47 220l 99 BAAH 1EA AnE
AlPstgwl 438F 348(79.1% )9 4 Goodol At
o AL vyon ¢4 A5F A3 944
Z 868(91.5% )04 Goodo|Ae ZAE ¥
t}(Table 7).

A Al o3 BAAH LEW Aze
739 32a(7T44%)ol M, =8 54 Mg 7
% 8531(90.4% )l 4 Goodoj4tel HaE ng
t}(Table 8).

3 24T Sdgld 4388 Y4 L3l o
3 A4 A S5 A5E AP 23 F 16
2](69.6%)= Excellent, 78]+ Good9 #z}-&
doleon nEd g5 PP 2025 8:1(40.0
% )7} Excellent, 112(55.0% )+ Good®] A&
23ich A Bedol 9 RAE YA 47

v.o @

34 A4 NEEHL AN

3] 8of glom olF YA
FAEHY 2 R
Faslel BPA FAAH kA 9 HAHQ &
Y97}t LT,

Lauge-Hansen #+#¥£& EA7|do we}l &
B4 24L& 39-9 3" (Supination-external
rotation)3d, 3] ¢|-W A (Supination-adduction)
¥, 3]W-2A(Pronation-abduction)?d, 3]Wi-
%} 3] A (Pronation-external rotation)d % 3
J-ufF(Pronation-dorsiflexion)¥ o 2 R B3
Aedl olF 3o-gsldEde| Mg &3 Y
o] cpf B30 A 2LF 9] 7 Lol glAAE 3 H-9
3l go] 938(67.9%)2 A 7} Hakrh

Z3A FHo Aguhye vEA wys &
£H do s A PR g gxpzion
rBMZ] a3 iy o3 FPH HE o
HiAel o F2 A3}E d& F Addcdn =
238wl gl 2 ol fE Ly A v

b &olstn =7)¢

o

o

44 3% 9 o9 77 Feo
2 944 AEde) 4R3E PAs Foz
A9 fAE HAY & ol BL ohlg 13
FYH R BANEE FEAD 4 2

wfolet 3} e

AAEe) Agol AdoHE 54 Aag A

=705~



A3 A7t BEH AEE YT A9 du
471700] goker] ARAHE o $4+Yok
Wt 22 st Aol wldte AARY o
2o Hler B3 3 wEAH ugoz
B3 7 9ol wAgicly ¥ vz gl g
) AAge] Aol Wzt B EHTl 5
A, o3 A £fite] laled FASH =
MRS wEH e A9 A9 B

oot A%E TR wE TAH A7
WE7 AR AEA FRAe) S
A 588 A o) A0 ol o] slpern 3o

ler™& Al Y QAITE Ealo] ate] 23
A Age] AR E o7 welrbs] w Foll 9 e
Hag Ayey Q%o Fesdna dgov
Segal®E AZF¥EA 10%HE7} wFE 5o
3ol Al ZARel 954 o Fohe
thn stn EeRrE AzAHE 27 AsA
L 93 T Ay A Yol a3}
b dgieh AASol dolE &% F4E 4
4 Anz H¥eH AL HLBY AS

7} 2 Nad A$egd 18437 FU%c
v.d £

198211 5¢Y &6 1988y 44¥7t#| IR 3
Ay ool A A 83 HLE FFA FH 31359
13728 243l g3 2 HEE A

1. 2d9 ulgglele AZo] & 13722 62
#(45.3%) 2 A 71 wokrh

2. 432 Lauge-Hansen E&®o] ¢l&=d
3l 9)-9] 3l go] 93a(67.9%)F A 1A wkch

3. F 1378% 948l AYH HEs 9 o
% AlAglon 438E HEH ddoa X
Ak
AEEd Hdagd 2AH(7AL 2

MEJ Aol HFE 733, BEH
1 A3k 7 ol A o 915U o] %)
Meyer wlo2 2Ad Az Bad gy
WanA3 79 82:(926%), BEH A&
Al gk 7% 363(83.7% )0 Al Good ©]A4te]
25824 3E 49
6

Zé

fu o
_&Wmlmmlm!“_‘,’,‘im{}‘

N)"

o oh

Fo ARAHE 27 AL 93 o
Wgsy 49 Hystdgsel W
NEIRSESN

o o

3

REFERENCES

D A%E, F94: 238 2200 ek, o
5 5 . 303-311, 1972.

2) Ao1E, o) 49, AEH, Wy, Hde =
B 4ol g I4H 2 e ge
#3837, 20 131-140, 1985

3 Adel FE4, sl 1%, Q4F, =
ek, WA ABE, §9A, ol As A

o) 73, A, 540-543, 1985.

O AZ Ao, o, AR4, ABE
#3434 4H na QY s
8] =), 13: 399-408, 1978.

5 &g, =AM, B, 243 F9d =
Hofl ot odAbH 1. odl A 3 elx)e3)
2. 17 : 509-518, 1982.

6) A5, T, FEAFRH 32 o
A A gy ¥ 9] 2tk s) =), 17 1 90-100,
1982.

7) Braunstein, P.W. and Wade, P.A. : Treat-
ment of unstable fractures of the ankle.
Annals of Surgery, 149 : 217-226, 1959.

8) Brodie, I.LA.O.D. and Denham, R.A.: The
irealment of unstable anke fractures. J.
Bone and Joint Surg., 56-B ; 256-262, 1974.

9) Burgess, E.: Fractures of the ankle. J.
Bone and Joint Surg., 26 : 721-732, 1944.

10) Burwell, H.N. and Charnley, A.D.: The
treatment of displaced fractures at the
ankle by rigid internal fixation and early
joint movement. J. Bone and Joint Surg.,
47-B : 634-660, 1965.

11) Coonrad, R.W.: Fracture-dislocations of
the ankle Joint with impaction injury to
the lateral weight bearing surface of
the tibia. J. Bone and Joint Surg., 52-A :
1337-1344, 1970.

12) Denham, R.A. : Internal fixation for uns-
table ankle fractures. J. Bone and Joint
Surg., 46-B: 206-211, 1964.

13) Eventov, J., Saloma, R., Goodwin, D.R.A.
and Weissman, S.L.: An evaluation of
surgical and conservative treatment of
fractures of the ankle in 200 patients. J.
Trauma, 18 ; 271-274, 1974.



14) Hughes, J.L., Weber, H., Willenger, H. and
Kuner, EH. ! Evaluation of ankle fractu-
res. Clin. Orthop., 138 : 111-119, 1979.

15) Joy, G., Patzakis, M.J. and Harry, J.P.:
Precise evaluation of the reduction of
severe ankle fracture. J. Bone and Joint
Surg., 56-A : 979-993, 1974.

16) Kleiger, B. : The treatment of oblique fr-
actures of the fibula. J. Bone and Joint
Surg., 43-A ! 969-979, 1961.

17) Klossner, O.: Late results of operative
and nonoperative treatment of severe
ankle fractures. Acta Chir. Scand(Suppl.).,
293 : 1-93, 1962.

18) Lambert, K.L. . The weight-bearing func-
tion of the fibula. J. Bone and Joint Surg.,
53-A : 507-513, 1971.

19) Lauge-Hansen, N. : Fractures of the ankle.
0. Combined experimental-surgical and
experimental roenigenologic investiga-
tions. Arch. Surg., 60 : 957-985, 1950.

20) Lauge-Hansen, N. : Fractures of the ankle.
V. Pronation-dorsiflexion fracture. Arch.
Surg., 67 ; 813-820, 1953.

21) Lauge-Hansen, N. : Fractures of the ankle.
. Genetic roenigenologic diagnosis of
fractures of the ankle. Am. J. Roentgenol.,
71 : 456-471, 1954.

22) Lee, H.G. and Horan, T.B. : Internal fixa-
tion in injury of the ankle. Surg. Gyne-
col. Obstet., 76 : 593-599, 1943.

23) Meyer, T.L. and Kumler, KW.: AS.LF.

technique and ankle fractures. Clin. Or-
thop.,, 150 : 211-216, 1980.

24) Parrish, T.F. . Fracture-dislocation of the
ankle ! An unusual cause of failure of
reduction. A case report. J. Bone and
Joint Surg., 41-A : 749-751, 1959.

25) Ramsey, P.L. and Hamilton, W. : Changes
in tibiofibular area of contact caused
by lateral talar shift. J. Bone and Joint
Surg., 58-A : 356-357, 1976.

26) Roberts, R.S. : Surgical treatment of dis-
placed ankle fractures. Clin. Orthop., 172 :
164-170, 1983.

27) Segal, D., Pick, R.Y., Klein, H.A. and He-
skiaoff, D. : The role of the lateral malle-
olus as a stabilizing factor of the ankle
joint. Preliminary report, Foot and Ankle,
2 :25-28, 1981.

28) Sisk, T.D.: Campbell’s operative orthop-
aedics. 6th Ed. pp. 1624-1634, St. Louis,
C.V.Mosby Co., 1957.

29) Wilson, F.C. and Skilbred, L.A.: Long
term results in the treatment of the dis-
placed bimalleolar fractures. J. Bone and
Joint Surg., 48-A ! 1065-1078, 1966.

30) Yablon, 1.G. and Heller, F.G.: The key
role of the .lateral malleolus in displaced
fractures of the ankle. J. Bone and Joint
Surg., 59-A : 169-173, 1977.

31) Yde, J.: The Lauge-Hansen classification
of malleolar fractures. Acta Orthop. Sc-
and., 51 181-192, 1980.

-707 -



	asd: 
	saD: 
	ASD: 


