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= Abstract =

A Clinigal Study of Treatment of Unstable Ankle Fracture

Chang Dong Han, M.D,, Jae Yung Hyun, M.D., Byecong Mun Park, M.D.
and Chong Hyuk Choi, M.D.

Department of Orthopedic Surgery, Yonsei University College of Medicine, Seoul, Korea

Although the method to obtain a good results of treatment is still controversial in ankle fracture,
most authors agree with open reduction and internal fixation for unstable ankle fracture. They also
emphasize the importance of accurate reduction and rigid fixation of fractured lateral malleolus.

Recently, the good results of early weight bearing and joint motion has been recognized. Therefore
the cast immobilization for long duration is eliminated after surgery by many authorities. In addition
to positive role of early ankle motion and weight bearing, we could expect the advantage of subsidence
of stiffness, osteoporosis, and early returning to social activity.

The seventy-eight unstable ankle fractures treated at Severance Hospital, Yonsei University College
of medicine with open reduction and internal fixation were analyzed in clinical and radiological aspects.

The following results were obtained.

1. In unstable ankle fracture, the good functional results were obtained with early joint motion and
weight bearing after accurate reduction and rigid fixation.

2. The accurate reduction and rigid fixation for lateral malleolar fracture was the most signifi-

cant factor in contributing to good results.

3. Syndesmotic ligament should be examined on each exploration of fractured fibular. In spite of the

immediate weight bearing, the transfixion screw has remained in place without loosening or brea-

kage.

4. The reduction of medial malleolar fracture was relatively easy and seems not to affect the results.
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2ol BB o] &I gLt

Z3d FAL oMAE 2wy, FHLEF L
5o A =39 4] Ha glov, 1960w
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o, A YEgol A Uy Y AT e,
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qltt. 53] £ 3|2 —2 A (external rotation-abduc-
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ge =48 F3 Y.
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(early ankle joint exercise)%) 1.3 (ambulation)o 2
ALEd RedE AAGOEA, )9 wpE 3]
53 A2 BHd g Fa glo, 2
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Azhe A S AT YA Y2
¢ AYT 82 RAE o AT BAG
F, 28225 Pl Rshe vlolt}.

ALY W oA

19800 1¥He] 1985\ 12Y7bx|-dA4] 28 Y
dex=8gt T3d THIA 16360 F BAHY =
Fd TH2A FdA YEEE YT R E A
Halglen, o5 A ol8e] Falold, A e}
2 fabe] FubRl A £ AToA A}
fes, 1de]4h FAlgate] 7H5slgr 783 E o
T Aoz shgch.

EaAd4 42 Lauge-Hansen 2-F-ol| 4] 3] —
£] 3] ) (supination-external rotation) <=4} stage I
and IV, 3] — 23]zl (pronation-external rotation)
£A} stage I and IV 9 3]y — 2] 2 (pronation-ab-
duction) &4t stage IM¢) FA e wjale g 3lgo
o, o)A 19854 SouzaF' el o 913)7—2)
#}(external rotation-abduction)£4lel] o)+ Bl
4 Zx4 2AY LR AA g0

Aoy AddlodlA gy P84 9 WuYyE
< Agstgen, +4F 2ukddl =3} F Gro-
up o8 e wlm B4 35 e. Group 18 ¢
F Azgd nPg glol AR 5 L AFY

Table 1. Age and sex

Group I Group I  Total
Ave. age(yr) 34.3 36.9 35.8
Sex(M : F) 19:7 26: 18 53:25

Table 2. Age distribution

Group 1 Group II Total
0~9 - - -
10~19 2 6 8(10%)
20~29 8 12 20(26%)
30~39 9 7 16(21%)
40~49 2 12 14(17%)
50~59 3 7 10(12%)
60~69 - 9 8(12%)
70~79 - 1 1( 1%)
Total 24 54 78(100%)

& A7 Growpo B, +¢F 257 344 5
€ A3 =bsba] M a-E(short leg splint)-& A}-43}
Ao, ZRH 5 7EF 194 Y8 A3}
ek, FE 2FF dabel @Al $5E A
o, Z34 $%5 3 Zutbilateral crutches)g o] &
g} toe-touch down 8.8 & A& 3} c}. % 4FF
H¥] 3la}r} tolerable §t 719 AalFE3Hfull we-
ight bearing) .38 & 4] }§} Group 0. & o|AL &
g gl A3 wy o' F 249 7t o] Group
o] £39ir}.

Group I& €289 Wy oz, tg 4%
A AFEE AU AR AR aEF
of 4579 AskA] gl ALY EF(ong leg
cast), BbA] o 4~5F7 whix] Hx 5o Y%
(short leg cast)-& A|3 g Groupo 2 3 Hub
W 17 7e 9.5F¢0H, 4udy AAF F
A FF3 A B BE AAEGH. o] AS F
¥-3] 4 3}Hpartial weight bearing) B.3) & HF
=F 5556 Ay, AdiFHsEg e 5%
F 11548 Azsigles, 25 5489 3iap} &
ahgl et

| 4
1. ¢ 9 JddRx

7t Wl s+ & 784 F =} 538, o=}
258 2 dzjell 4] oF 2w g WEE Rgon,d
HEITE 184004 7448 HF ¥ 35.84 g
2n, 20eel A b B MEE 29z, Group
I3} Group MAto]d] o3 9 HWRxE & o)
7t ¢lgdchTable 1, 2).

2. 239 Hel

F44 ¥z 4 I(slipped down)el] 2|3t
$-7} 384 (49%) = A wgked, HZ $FEF
T3 A7 gotd, 229 (28%) & abAdgle
o, sports &4 FF AN EF FARE A4t 10

Table 3. Cause of injury

Group 1 Group I Total

Sports injury 11 11 22(28%)
In car accident 1 2 3( 4%)
Out car accident 5 8 13(17%)
Falling down - 1 1( 1%)
Slipped down 7 31 38(49%)
Direct violence — 1 1( 1%)

Total 24 54 78(100%)
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#, o7k 33, X Eo] 53, AF7}t 3 go,
HEd T 54T 397 13 dgicHTable 3).
3. &3 29 U HA
ZA9 K9 $3o] 454 (58%), #3-0] 334
(42%)g o=, A9 ZE I=F(703)) A =44
TAolgdod, Mukd EAHL THR o|F 637}
Type I(open fracture classification by Gustilo)2]

A FHelglen, of Groupd ol glgist.

Fig. 1-A. Supination-external rotation type. st-
age IV.

Fig. 3-A. Pronation-external rotation type. St-
age IV.

4. 239 BR

49 25F& Lauge-Hansend] BFH3F 93l
— 9] Al (external rotation abduction)&A}el] 2%} st-
age M9} stage VO] EolA4 FAulg wjilo s

Fig. 1-B. Post-op. 2 months X-ray. The accu-
rate anatomical reduction and rigid fixation of fi-
bular fracture were well maintained.

Fig. 2-B. Post-op. 7 months X-ray. The accu-
rate reduction and rigid fixation were well main-
tained and no loosening or failure of transfixion
screw was noticed after 6 months weight bearing
ambulation.
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Fig. 3-B. Post-op. 2 months X-ray. The frac-
tured lateral malleolus was fixed with 3-screw ri-
gidly and maintained well.



%}4] o= — 5] 2] — 2] 3] A (supination-external rota-
tion) 3 o] (Fig. 1-A) 553 (70%) .o, 3 — 3|
Al (pronation-external rotation) 3 (Fig- 3-A)e] 174
(22%) ¢ 3L, 3| W — 2] A (pronation-abduction) & (Fig.
2-A)o], 631 (8%)qct. o] % 3|9 — 23 A Y stage
V71 528 (66%) & Group I3} Group T 254l 4
b4 B NEE Yo, Groupateld L4
8 zol= glgl=HTable 4).

5. X| 8

EE RrlA RYH AEe g HRPES A
Bap5.2m, Growp 18] A% +4% +47419
717k HIE 7.49 (4 ~114)e]gle, Group II
o A4 HF 8.8(14~30) eIl

93} F4 & (lateral malleolar), 1¢]7] v}l (dis-
tal tibiofibular ligament)¥-9}9] wlm 4 71 FTAHA
+ FE A 14 2L 249 FH5AEE ol &
aAsig e, A A¥Ad 4/ EH A
<2 Rush pino]y} Z4-shplate and screw)-& o] &
st Y A5 A2 olgem, F Groups)
NmA A2 AnE LYEL A9 R Gro-
w Il A% 148 F444EE ol §8 43
Group 1] 7% 2740l 48 Wab® 4% A4
9, H$ ALY FE Adech F4R T
A4 B5 dholec| o] F4BE ol ga3eh.

444 Q97N AA sk Bk (nstabi-
lity)o] WAS W syndesmosis®] YL A3
t}. & Group 19 A% 2435 134 (54%) 4 4
2L Adélele, Group D& 7% 543 F 20

# (37%) ol 4 13 d dAELE APsigcst. 1
AL e F5UAEE A A (plafond) 3 5 ¢ 5}
A RA A I~2em Azl 4 MG T B
ZE W&oz FFAR.

W 3+ 3 2| (medial malleolar fracture)2] x| 8=
W & 2709 FEHUAHE ol &AW K-7F4
£.2 tension band wiringol] 2] gt 2|87} o H-L.o]
g, Arzheld} ¢(deltoid ligament)z}lde] Q= 7
+ E5 dAEEE Agsigon, 4ol A vas
&4 (undisplaced fracture) & W 313) 8 2|3 §}=] &
i

ZAEFA FHA A 26%0|4 AW T
29 A% 148 Res nysges, £5
9#lell 4 AlgEtdet. A2k Group 19] 74
3T 2.147ko| g, Group H¢] 7§ HFF 1.74]
7 olsich. HF MW7 ZL Group 19 A% 12.8
J(6Y~214)e]gli, Group 19 #$ 18.79(7
g~569) ] Htet.

6. xig #at

F 78419 FAJA JIL 1A 61d7AER
i 18.50 4 ol e}, 22 WAL AT obx 7}
FAJAA Y 2l F5349 FE F SR
U WA £ 8 HAe 2 Meyergo™
uhijol] &sle #3524 skl cHTable 5).

3l=}o] %= 3F 4 =(subjective criteria) Group I
o 7§ R%AA FL& AE d9lev, Group II
o) A4 82%2A Growp Hold A4sle 53¢
343 ALt 18%2 Group 1] 8%®r} kot

Table 4. Classification by Lauge-Hansen(1950)

Group I Group II Total
Supination-external rotation Stage M 1 2 3( 4%)
Stage IV 19 34 52(66%)
Pronation-external rotation Stage M - 2 2( 3%)
Stage IV 2 3 15(19%)
Pronation-abduction Stage I 2 4 6( 8%)
Total 24 54 78(100%)
Table 5. Criteria used in assessment of results by Meyer
Result Clinical subjective Objective v Radiological
Excellent No pain Full ROM Normal X-ray
Good Pain after strenuous activity 15" loss of motion Calcification of deltoid
or interosseous lig
Fair Pain with normal activity 15'~30’ loss of motion Malunion or non union
Poor Constant pain Over 30’ loss of motion Joint narrowing or

marginal osteophyte
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Table 6. Follow-up results

Subjective(pain) Objective(motion) Roentgenographic
Group 1 Group II Group [ Group I Group 1 Group II
Excellent 16(67%) 29(54%) 14(59%) 25(46%) 18(75%) 35(65%)
Good 4(17%) 15(28%) 8(33%) 12(22%) 3(13%) 9(16%)
Fair 4(17%) 7(13%) . 2(8%) 13(24%) 2( 8%) 2( 4%)
Poor - 3( 5%) - 4( 8%) 1( 4%) 8(16%)
Total 24 54 24 54 24 54

Fig. 4-A. Pronation-external rotation type. St-
age IV,

Fig. 4-C. Post-op, 5 months X-ray. After screw
removal, the severe narrowing of entire joint spa-
ce, degenerative change and malunited fibular fr-
acture were noticed. The patient complained the
constant ankle joint pain.

oh. TR ¢35 HY ZFd g A Hst
(objective criteria)A} Group I£] 79 92%¢ll 4 F
& A3E.29) ukA Group ¢ 7% 68%A F
< ASE Byrh wipAd &34 Group T4 88
%, Group Hell 4 81%¢l| A =tZ&3 algt Ast& o
9l3, Group I8 7% 738 (16%)NA B33 v
24 A& ¥y cHTable 6).

FEF WA A3 A RSl ¢ 79} syndes-
mosis©] AL A% 3 BUAL 5 el ¥l BE
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Fig. 4-B. Post-op. 1 month X-ray. The fixation
of syndesmosis rupture was inadequate and the fi-
bular fracture was ignored.

Pettrone 3-21* whalAd A AztxbA o] whde] &3}
o, &3 AYg¢ HLA Y F-YiHinaccurate
reduction) 7§ F733ct. Group 18] 7¢I
# (4%) ol A vk A &g 39909, Group N9
7% 159 (24%) oA A As3E dgieH,
Meyerol| &gt whatdl Azt A B £24S
2w A EF FAYY AE D 1AL A
T A$AT, A HEF A 25 3
g}, Group 12} Group 9] Az}te} vl w4 Gro-
wp 08 3% ¥Ashg g3 U Fgkon, o
8 g2l 2a) AP R ALo]lmE Group I3t
o A vize A F o, AT F5E
AP gt 73-¢nke 2 vjaA] Group Io)4 Group Il
3o} A3t F94cHTable 6). 27 £33 &% %
uge £4% ALY A% 4 AuY T 3
%go] Agsloick ¢ ¢ + Ydleh

skEAel $AE A4E 8 250 9dz
A 7 eggked, 981G 43l rush ping o] &
glo] FAE FEF A2 49 25 U8 AN
A ZHES B, W BEo] o|F
ol X2 ok EAHNH 2 distraction 5o} £7&
Bgod, FAa% Ax 284 LR, 25
o 59 £ Il 34 A= FL3 Y
2] Ab4] F 3 A o (traumatic arthritis) 2] £ 728 ¥.9



Table 7. Analysis of inappropriate fixation(by Pettrone criteria etc)

Group 1 Group I
Inappropriate fixation of fibular 1 8
Not fixed fibular fracture - 3
Inappropriate fixation of med. malleolus - 2
Inappropriate fixation of post. lip of tibia - 1
Syndesmosis fixation failure - 1
Total 1 15

Fig. 5-A. Supination-external rotation type. St-
age VI.

o 9 249 ARE AL Aee BF 3
HE, 25 sl g &4olglon, A7y
Al SHH9 MEFTHA F4A T 24
712 3 2BEF A ¥AY, FL& neglected s
A+2A 2elelA £ ASE A 39
ol 4 29 K-Z4 £ 149 FH5UAE o4,
syndesmosis ¥-$] 9] 2| 3FAHL AV A9gon,
2ol F4R LA 2ER 934 Yool =
& W3 (contouring) & Al 52 G A9z 2
Ssatalol &g A FAyg A8 YAy
t}Fig. 4-B, 5-B).

Wake] S AYg 5L 24 9o, 1ol ten-
sion band wiring2] A, 18l= 1709 ZF4U4}
of gk ShHY YEF fu" FEY Asie] A
Astget. WANIAY stdF A BE A Y
Skl 1ol 4 FARAF Aulol F917F Yol
A4 ERAE AL Kuskg cHTable 7).

&3 5 o3

A A A2e EFYE Yy YBe
ol Wsted OFHE Eao] BT HA E4H Lo
a2 AL ¥Rl o}, 19604 ol F
HEH 5 Wy ¥ AT wgE FL AR
E3E A3 g om™™ Malka', Hughes'®, Den-

Fig. 5-B. Post-op. 3 months X-ray. Afrer inac-
curate reduction and fixation of lateral malleolus
and tibia posterior lip fractures, the degenerative
change and narrowing of ankle joint space were
developed.

ham' 52 J@ A HHA 2 A8AS 24P
o w8l $4ee B0 9 k. L opHE
Cedal'), Kristensen' 58 ¢l&4 Zgad To-—
stage Ho]sb—oll vhated s Y=A E4g ol o
g 227 Foba RaEka Q).

Souza 2% AL A5 P ool g $at
A4 EAl A JdAd 1A F AYY BHA
AEE3 WSS APsof 4 FAsIg e,
24 FAHY ¢Yqle® Lauge-Hansenof )3}
93l o A £4F stage Mol A& T3
t}. Braunstein”) Brodie® $x 2t 4 T HA] 4t
EA R¥EA AEgs ALg Wyo] w4Hde
Hagh up gles, 28 AE e whyfel
et USSR wusgch. T 49 33
e, &5Vl BF R FEg $4EE L
2 g, |

Y ¥ I A 5 TEL R
F 430 g% A7 At Polqehn wasge
A, AR AEE AF0l A A9 A
2}, 32 sportsol] wl gk H4lo] Fobx||A sports
of gt 4-4ke] 28% 2 F7hs]e] velytos, &7
£5 448 A7 100 225
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FA9 R4 YUY AT Y Ho] REH L
olek. 19711 Lambert &' #]F-& 3kl H-31=l
359 1/6¢ ZaAE Agshe 5ol AnL 3
gom, Buwell £” 34 % FT3ugel o %
24 d(plafond)o] Koid¢ RAFHYcH. Yablons
2w Foimte] g ABo] T T B
b3 #8 gcba s} 5L, Pankovitch &' 9| & &
A4 2 7R w2t 37kA2 JUrgen, el F 3
W —2l8 el g T4l wkEA] FHE A HE
2 A8, AFalus)o] 9o} TAH FHAAE
wpx)#oF Rheha shieh. SiskE gshe] Haha
Aol 383k, AFY AAAvIR HHY HE
o] wAolztn dtgch. =29 7-¢, 9 sHlateral
malleolar) F41 &) Azhgr XL oAl F9 Al 7t
4 F43}=, Rush pind] &gt 2o} 142 &
LU § AT AJL vE Y-
B ¢ 4 gdov, AT HRAYE P43
%otd, A3 By ARE 2T A7 g%
o, SeFY FHL 2 F97 Al 2
A9 FAolet: HkEA] FRAHET Aol EHAIA,
2R ok ¢ & o AUt 52" Rush pinz
He2 2y g AaE odgdely Rkl
U, Az 73$ FE3 YA E 25k Fefoll
uiz} 2 sHgk Y (contouring) & & ofFH, &
AR ZA A 274 o]Ake] ajell gk A W
Hgo] uhghA kgt

A3FA chgoz AN £ 2820
834, Denham &0 F&ja}e] o] 3 &2
oL o]f2 Apdubdke 29] syndesmosis 35144}
o] 1YL FRsgodt, A=k A9 4869 A4
upgko 29 Abglg A2 gh 298 RFolA 3 el
Hy A 4R AFYEgeH, wye] &elst
93, 3414kl o] SHloosening)o| 1} FAFE &
AL gglet. £ Aol LA AN Ao
U 2¢¢ A9 A$E Group 19 7% 139
(54%), Group I2| #-9 43 (44%)ged, %
EF A AN, FAN A, F2bHin-
terosseous membrane) 2] 37}x] F+E7} 25 sid
5] 7% Syndesmosis 9] BqlA-2 Bo 1FHL 4
gy e, 3712 F2%F 27k o|3R sidy
A% z8glo] way Aol F= sgicl. Syn-
desmosis 2] LA E= 55 ult=4] 2 B4
55 AT F nYAFE AAY] Fad
t}. =&} syndesmosis 8] IR F A FL514] LA =
£ 341 F9 & o2 sl Ad A%
el F4UAR AAZ WastT Hee
Y, A =}e] AL syndesmosis®] 1Y F Fr K3

< ARy BAF 138 ZFel4 ZrHgd] =&
F4uale o)y, std$ wAskal Ealgdch
A28 AL AL A gyl laleld F4 1
A A9 AYAN £9¢] 1A e] Wojx Bukgt
A3E Belnh.

McDaniel 5-&'* 7 &% 3}Htibia posterior lip)2]
FHe BAAY B%cl4 AW A HLAE
sgelx sl o, Group I3} Group I RE5
A Rdwe] 25%7F d= FAHl A% 149 Y4t
For mAdgeH, BF FL A3E d& F
Agirh. 25%0|3t2 HHAE JHT T4L BF
TG E, Foll A A, AT o
a4 FAAE Ut A= dsdet.

W 3H{medial malleolus)2] Z-HA], fi-Lol4 A
gk 2Ho| o]FolF o, 2z Fd v P4
5 folstgict. #lASl= 489}, A3 P Ho] o
Fol A kel 24 %F S5l =T okEd A

5 d9ed, FAAHETAHY o Foll £ S v
22wt

443 Meyer' 2} Burwell 529 dmg 13
o] waglew, £/ EFRHLFES AYstd ¥
FE Tolx, 4 RAA 3| Fo] wFL X103
dret. =3 Segel 2™ HZ HIg WHYF 4]
+F5 % 2y Hupd nygY S8 ¢
T Aok sgich. 3 2ol o8 AxEr L B
IE et A AR ALE Hagd nAgel 2
71 ERALF 9 2y-g A7) Group [dl4, 2|
7t A2 3 nAEE AT Group Oo4 2o}
Sagt AZHHE A% 4 U9k, S Group I
o A% g 48e 3L 7297} Group Meh v]
A wetorh, LA A2F A4S A9
L, UG 5 dL Ao waAdE,
Z71¢% 9 EF3d 58 A3 AS AE9 Ax
7b FkoH, ¥ $FY A, A&
F, AAZEAY FF4A, A3l wlE A3 FE 7
HE F U

2.8} Azl spAol gle] Pettrone 52 3hz}¢]
oA Hat gl e HHo] dFol FEg vz
opa slgl e, Meyer 5™ HEgAdE, A
Wi o 2/3F 9 2go] oo Al o
& vk 35k, Joy 'Y F4] fAY s
Zb, A, 4%, A4 4 4 AFTFY 2e 4
2 ol Foll g3 v EdH, A AT
AAHES} ol Foll Faslicfa s, Azl A
$+5= oF Groupol| 4] %=}e] 4, 4, A F 3o
WEE Aolst glsleo, AYY s NA AHEa
53], 34y AHsw Ang WIAYEe] £
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