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A Clinical Analysis of Open Reduction of the Ankle Fracture

Eun-Kyoo Song, M.D., Go-Hun Chung, M.D. and Dae-Yeon Hong, M.D.

Department of Orthopedic Surgery, Chonnam University Hospital
Kwangju, Korea

The ankle is a modified hinge joint consisting of tibial plafond, medial and lateral malleolus, talus
and many soft tissue structures, which play important role in weight bearing and walking,

Ankle joint injury is determined by patient's age, quality of bone, the position of a ankle at trauma,
direction and degree, velocity of force. Hence, it is very important to understand the mechanism of
trauma in order to make definite diagnosis and proper treatment.

The authors analysed 71 cases(66 patients) of the ankle fracture which were admitted and treated
in Orthopaedic Department, Chonnam University Hospital from Aug. 1985 to June 1994.

The most common type of the ankle fracture was supination external rotation type(17 cases,
23.9%), by the classification of Lauge-Hansen, and type C(30 cases, 42.3%) by the AQ classification.

According to the criteria of Meyer using the clinical and radiological result, pronation-external
rotation type gave the best result and the worst results obtained from pronation-dorsiflexion type.

We concluded that classification of Lauge-Hansen & AO were useful in the diagnosis and treat-
ment of ankle fracture and accurate reduction and rigid internal fixation of the lateral malleolus, dis-
tal fibula and distal tibiofibular diastasis was important in treatment of the ankle fracture.
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=33 ZHE 1950d Lauge-Hansen!Voll &%
AR B AgEe] Iy AR & A3l
Hi 929 Danis-Webers) ¥{E MAZF
AQRFI7L A= 3 gt

AL 19853 RYRE 1994d 647 g
stw e PP SHH 2H ddte #F
A BEL Aastdd 718, 668 & 2AMS o B
o A2H4AE Bdle vpojr),

eimcha W

1985 s¥Re 19949 g7 AdismE el
BHelge] YePXaYd HFHE LA/ F &
A H2&L Agwn [d ol A7} HEEy
o 71elE ddez el A8 2 YEEE, 23
o] fgl, Fukdd, TEY BF 9 Aady F&
245y

249 BFE Lauge-Hansen''# AQEFHW
& o)E3gn Aeke AL 9 A AFleR
slgod, aladae Meyer®e] @37I&ed 93
Hl A sk

SalEY

1 dY 3 HA-EZ

% T1#(66™)F A 53% {(80.3%), <A 139
(19.7%) 2.2 |27t 4u B3ich, AP EZE 184
FE 7T Gy Haddde 41493 23 30
theh 40ch 7t 322 48.5%) 2 71 Bt (Table 1).

Heol #loi

2

19 gelezys w8AlDrt 448 62%) 2 7F
% @okm Fgto] 21#(29.6%), AZe] 58 (7%)
gl «=0]9]t} (Table 2).

3 2He 29 % MY

Mt

Z T181F $-%o] 383(53.5%), FHFol 334
(46.5%) 2 -F-Fo] @Wsken, o FFol FAd
&3¢ AE Selolch A AL HyY 2
o] 208 (28.4%), /M Edo] 51#(71.8%) ]
At

4. Sukedt

FHEALS Mgl 8 F UeH, 3 24
of gWke F$7t 18a2 7H4 ®WakH(Table 3).

F4d9 BFE Lauge-Hansen®E#Vs} AO £

Table 1. Age and Sex distribution

Age—-Sex Male(%)  Female(%)  Total(%)
16-20 3(4.5) 3(4.5)
21-30 12(18.2) 3(4.5) 15(22.7)
3140 14(21.2) 2(3) 16(24.2)
41-50 11{16.7) 5(7.6) 16(24.2)
51-60 7(10.6) 1(1.5) 8(12.1)
61- 6(9.1) 23 8(12.1)
Total(%) 53(80.3) 13(19.7) 66(100)

Table 2. Cause of ankle fracture

Cause typee. SE SD PE PB PD Total(%)
Traffic accident 6 5 11 14 8  44(62.0)
Falling down 5 4 5 2 5 21(29.6)
Slip down 4 1 5(1.0)
Total(%) 16(22.5) X12.7) 1724.0) 16(22.5) 13(18.3) 7{100}

SE : supination-External rotation
SD : supination-Adduction

PE : Pronation-External rotation
PB : Pronation-Abduction

PD : Prenation-Dorsiflexion
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Table 3. Associated injury

Table 8, AO classification

Injury No. of cases Type Stage Number Total(%)
Fracture of lower extremity 18 A 1 2
Fracture of spine 5 2 2
Fracture of pelvic bone 5 3 19 23(32.4)
Fracture of upper extremity 5 B 1
Head injury 13 2 8
Chest injury 7 3 10 18(25.4)
Visceral injury 3 C 1 2
2 27
. 3 1 30(42.3)
Table 4. Classification of the fracture by Lauge-
Hansen. Total TI(100)
Type Stage Number Total(%)
S-E 1 N Table 6. Degree of displacement of ankle fracture
I 1 Type Degree of displacement
I 1 Mild Moderate Severe
I\ i3 17(23.9) . )
Supination External rotation 14 2 1
S-D ! 2 Supination Adduction 7 2 -
I 7 9(12.7) Pronation Abduction 13 2 1
P-E [ 9 Pronation External rotation 14 1 1
I 0 Pronation Dorsiflexion 2 9 1
| 3 Unclassified 1
W 4 16(223) Total(%) 50(70.4) 16(22.5)  5(7.1)
B l 3 otal(% . . .
I 0
I 13 16(22.5) (42.3%)2 713 Zged type A7F 23#
P-D l 1 (32.4%), type B7} 18#(25.4%)2 weldth
I 2 (Table 5).
Il 3 F49 AYAEE Burwell# Charnleyd 71&
W 6 120169) o5 gated HBA mortise viewd AZol &
Unclassified 4 EYA oz APA=dl me), W7 gAY
Total 71(100) AMG ALE A= (mild B, FHe 1/27AE

F9Z ol g3l 2.0, Lauge-Hansen EFoll 23}
W 3} 9]-3 3 A (supination-external rotation)
o] 1781 (23.9%) = /1Y BE Y58 E3R, 3
1-#13] A {(pronation-external rotation) ¥ 163}
(22.5%), #9-94 (pronation-abduction) % 16
#(22.5%), 3W-¥)Z (pronation-dorsiflexion) ¥
128 (16.9%), 2 ¢]- R4 (supination-adduction)
o) 93 (12.7%), "lIEF (unclassified)d 14
(1.4%) 8] &tk {Table 4.

AORRS] 8@ % TIAF type C7h 309

5% (moderate) 8, 1 ©|4E F%F(severe) o2

2H33d0. el 94?'5}"4 A=Y 5081(70.4%), &
557} 1681(22.5%), 73U 297 530 (7.1%) A
o} (Table 6).

o
il

A

A A7 A A 2 S, A 22 T
o] A &3, =F AEF HAH 2FE T
el 484 Z B AlgsAH(Table 7).

FEAE AR AL, And Wuy % 27
#d ¥5E dHe= Ayt 2EWHE I
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Table 7. Method of fixation of the ankle fractures VA, K-7Rd, AE ol 72 (tension band wire)
Kindof Metal  Medial  Lateral Dist. T-F Postlip Total % F&%3 14'*}(plate and screw), J1% A}

Malleolus Malleolus joint of tibia (transflxatlol—l SCI‘GW) =8 cﬂ %5‘]—% C].
Screw 14 4 7 25 W Z2e Z449 E7EHF HE dRAFe
Kowires l 1 2 ZEE A8sYI Fade iFE 59
K-wire with TBW 42 11 53 ;_q ;\(j %@"5‘}3;&-‘ SH}'LE].;Q %}‘%‘%‘% A] .agg)a,]_sat}.
e P L gudel 2 Asaln 1Y sl 35HE I8
ransfixation screw i N

Plate and screw 1 10 31 “‘5]'92 Iﬁ ol ’3—]—7'] L]' ‘E'_ﬂ] 7]' ':‘:} ‘ﬂyg %a CH 73’
Repair 4 1 5 A& AlgstichFig. 1, 2).

o3 3de v 2 Qo] §s AT %

Fig. 1. A. Supination-External rota
tion type, stage 4.

B. Fixation of the medial
malleolus with tension
band wiring, the lateral
malleolus with two scr-
ews, the distal tibiofibular
syndesmosis with trans
fixing screw.

Fig. 2, A. Supination-Adduction
type, stage 2.

B

Fixation of the medial
malleolus with matleolar
screw, the lateral malleo
lus with plate and screw.
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Fig. 3. A. Pronation-External rota
tion type stage 3.

B. Fixation of the medial
malleolus with malleolar
screw, the distal tibiofibu
lar syndesmosis with trans
fixing screw.

Table 8. Criteria used in assessment of the result(Meyer)

Result Clinical Radiological
Excellent No pain with full range of Normal X-ray
motion
Good Pain after strenuous activity Calcification of interosseous
15° loss of motion lig. or deltoid lig.
Fair Pain with normal activity Malunion er nonunion
15° -30° loss of motion
Poor Over 30° loss of motion Joint narrowing

Constant pain

Marginal osteophyte

FE 2 And Juyg g 43z dgen 3
Ale g973ndde] &4dRE Hlsly] Hs
<Z HFe| YA/ ANA T (syndesmosis) F
of 1&gl (hook) & Al &% AL AAste] A
Y F5E gosglen &5 YA A A8y
7} Smme|4t Holz AL £dozm PHEar o
W e YnFALE AHdad Bn st e
AR nAl ANE 2Ee §RE 8 Jed
gt o] slelaln] dxE FoJE]ch(Fig. 1, 3).

A ¥ E44 dEde 23He]l BERY
1/4-1/3°14 3§ A5t #¥88 8L A9
T ¥ 9k A7 ZEHe] HES 38 9
g 47 AW "aAleE CTiComputed Tomo-
graphy) & Algstrh.

WagAle 4 23Ze sinsts FEE 4t

R P )

Al AlRle]vt image intensifier® ©]43l F&a}
el #R & Helstn FEe] fE2E Ale K7
g ol &3 dAA nFF dlelA 1-2/4¢ F&
UALE o] &8 g2 Ao,

2

FAZIZHE A 12495 A 43 11749
AL, B 2de)qich

Azl hgh AHL Meyer'29] 43 2 WA
H e 3 #F 2 AR

1 by A3

#wYA HEZ Al%§ 71835 Excellent 43#,
Good 163, Fair 6#], Poor 6dl= Good ©1°d¢]
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Table 9. Clinical results

Type Excellent Good Fair  Poor Total
S-E 12 2 1 2 17
P-E 12 3 0 1 16
S-D 6 3 0 0 9
P-B 9 5 1 i 16
P-D 3 3 4 2 12

Unclassified 1 Q a Q 1

Total(%) 43(60.56)  16(22.5) 6(8.45) 6(8.45) 71(100)

Table 10, Radiological results

Type Excellent Good Fair Poor Total
S-E 15 7 3 0 25
P-E 7 3 2 0 12
S-D 14 5 2 0 21
P-B B 0 0 0 8
P-D 2 0 0 1 3

Unclassified 1 0 0 1 2

Total(%) 47(66.2) 15(21.1) 799 2(2.8) 71{100%

59% (81. 7%) °1 v} (Table 8).
2, SEO|Fo|| e Aatdnt

23 BERY 29 -#3d &4 1793 38leA,
Ho-iAd e gellF 12, F-SHHe 1635
18, A-HLe 164 F 22, HH-HSPelHe
1281 % gl E3Fel AAE BT (Table 9).

3. YAMEA 2t

% 718% Excellent 478, Good 153, Fair 7
#l, Poor 288 Good ol’de| 624 (87.3%) <]}
{Table 10).

o #

Z9d g3 A3 B8e AEY HEAY AH
I Fo o) zaAle] AzE Ealo] 20| BHLE
£ FEFoEs A4 B4l Fed FEsed 9l
c},

£ode 1 727l 3 $29 ohal ZHA)
9] <loiAte] ENiElER HYFH YEL 94

v Tedt AR YA RS AV wE 2
A7t 249 A8¢ Ay} R A sted
=g &0

Zad 39 &4 ¥ R 19224
Ashhurst$t Bromer?ell 2j3 A& AAEUD
1950 Lauge-Hansen'¢l AHY d&=t 4 2
WA #EE 2 AAZE FYE HA AMEHT
gl G Destot?, Danis-Weber™ 6175 sj4-8}
2 EFE Mg en ol 19708 Muller®ell
o) 2%k

JL Huges®E Danis-Weber®F& Lauge-
Hansen®# ¢ ¥adly type At 39 WAd
(supination-adduction) 8ol #1333, type B
3] 9]-2] 2] A (supination-external rotation) ¥,
29| H (pronation-abduction) ¥, type Cv 3
-2} 2] 4 (pronation-external rotation) ¥l ol
A R a9t

Aate] 75 39)-913) A (supination-external
rotation) ¥o] 7F% BT & AARES A Sde
29 #9-2BHYPol £& HAR-LfHAYe] /1A B
2+ Aeg B3k AOERe 93 Feede
type C7} 712 B2 A48 9.

Eokgy Zadel HrA A2 obgdol «dF
o 2% AL M dEEAELS W] nFPe
2 Hold I sEery FEe]| Jojdtin B
821} Yablon® Leach!®= Al 3 497 &
F3le 2 E3de] FEAl] AZe Aol oTE
ubetr}z] o 2ol @|te] HYF sRdly FHHol F
88H AHFVANETT shdel iate] EFHo|
Walel 2R S8 Y o F2F AL
FH3lch 53] H9¥gyoz 9w HFHoA
3mmPre s ojgdin] AR o] Ry #wHH WH
Br} Bt 5. 8mEx A Fe 1/6€& 53t 3
o}, g2t Azle] A$E AEe He|r} duiF E
= HE23A g3FE e} dolule AL FYs
R, 9F-Ze FEF HREgn FHo )
& AnEg g}

o7 2d5 M 99 A AR A
ol HE AMd EE Ve Yok A
& Axe 2AHE Fd3te AN 2 FAY F
SUALE Algslged v oate] gl Tem
EE 8o ZAHol e L= Rush¥Heol}
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Steinmann® & AT ke z ¥ Fe
25 ok 4sEhe BYHE AMedd A RH oY,
Ao} FRY) ¢ FHAW (mortise)
o] o] dold & vty el FEBY F&
At E Abgsted BHEaE 29E I

A9 7ArE7 dkEdol e AF FRAE W
ZA71 Aol 174 BE DFUAE AFRER
Z8 AR P 1RA 2em HX|oA HAH B
A A AW, F5Urle olg I #AEgE 9
F2 gled FFPFH el Uiz 20°HE 2
9 kel AMeg Aty FAlk iz F
Faid Folel grkn somt, 27| BEHES
Aets HE Fite Adsteor FHEE Tl
A4 9 BF T UAE AFEetrel AA s
FFojof grha BT,

Z93 T Ag A dgE F F sle 9
Az 2L n3e] 4, H-L3AH &4, 7Y
Z 6AIZE ol FeM 5Y o9 F&, 4 A9
AZe A% A9, 49 A Al 2E BE0A
vhabel FUE 98k 4k, § ouAlbe 8% AR A
A, AE F AZY ZAF A9 2 tilting, AE
AEHe F9FE 3 B, S #Edey B9
AEE U kg 2= iR E1 YU

ARAEL 7189 E23H ZHE Lauge-Hangen
2 AQe B ul #471AY FHRAY B4
+72 getsle B¥A A8 2 Hag Jugd
SAl] 9] AL S feletn AjdEt
= ARE AldE 958 v

A &4 @xe |9y, 2329 d(quali-
ty), &4 59 A, Rye] Wy, Y= &
= 5o Fesnz fud g 9 3UY A8E
HaAME E471A de SR odlE a2 §

¥ A7z 1985 8YFE 1994 6€7HA] EH
4 AP A ZFHd T8 el A€y FES

Auigrd 66 71818 WA oE dAE nEE 4
A&k et

T4 EE4 Lauge-Hansen 27 wE4 3
9]-9|s) M ¥o| 173(23.9%) 2 7 Bgten, AO
EF4 type C7F 303 (42.3%) 2 717 Rt

A 287 Meyer?l HH71E ote} 144 2
A EE ARE F8stkd AFssled Hu-¢
A &g AL 1 ATt M F9a el
ol B3 ARE Hyoh B Axe 3y 23
2] X Bdl glojM £&47)Hd WE Lauge Hansen
25 2 Z93 92de] &R FHE E
AOE-FRH2 289 AeA] fa3in, o2 3 219
ZAE Y AR £4d o e FEF SR
HE g Qu&at Ade] Xz T JFE v
AAee A8E Ak
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