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A Clinical Study of Ankle Fracture

Chang Soo Kang, M.D., Young Sik Pyun, M.D., Sung Won Sohn, M.D.
and Kwang Soon Song, M.D.

Department of Orthopedic Surgery, Keimyung University School of Medicine, Taegu, Korea

The ankle joint is a weight bearing hinge joint which plays an important role biomechanically.
This joint is vulnerable to injury by external force on the functional and anatomical position. When
the ankle joint is fractured, involvement of the articular surface and ligamentous injury  around
the joint are susceptable, especially of the lateral malleolus. It becomes very important to make an
accurate diagnosis and then to attain reduction of the fracture and stability of the joint. It also
requires accurate diagnosis and treatment for the diasthesis of the distal tibio-fibular joint. Unless
there is a definite understanding and diagnosis of the trauma mechanism and proper treatment, se-
vere functional impairment may occur relatively greater than that indicated by the degree of injury.

The authors studied the mechanism of injury, the method of treatment, and the mutual relation-
ship with the result of 56 cases where follow-up study was possible out of 79 cases of ankle joint
fracture which were admitted to the Department of Orthopedics, Dong San Medical Center, Kei-
myung University School of Medicine during the period of January 1975 to December, 1981.

The follow-up studies on these 56 cases of ankle joint fracture were conducted with results as
follows :

1. Of the occurrence ratio by sex, there were more male patients than female with 44 male(78.6

%) and the average age of the patients was 34.6. Most of the patients were in the ages between
20 and 30.

2. Most of the external injuries were caused by traffic accidents, 33 cases(58.9%), and the rest
as a result of stumbling 13 cases(23.29%), industrial accidents 7 cases(12.5%), athletic injuries 2
cases(3.6%), and injuries by falling down.

3. Fracture type by classical Lauge Hansen resulted in 20 cases of Supination-External rotation
and Pronation-External rotation respectively with the highest percentage(71.49). The rest of the
cases were in the order of 9 cases of Supination-Abduction (14.4%), 5 cases of Pronation-Ab-
duction(8.9 %), and 3 cases which did not fall under any ciassification of Lauge-Hansen.

4. The period of cast immobilization and full weight bearing indicated that the operative treat-
ment took comparatively shorter period of healing than that of conservative treatment.

5. The operative treatment proved to be more effective where there was a greater degree of Su-
pination-External rotation and Pronation-External rotation.

6. In those cases where there was transfixation of the diasthesis of the distal tibio-fibular joint,
it was shown to be important to remove screw before weight bearing was permitted. '
7. When operative fixation was used for the fracture of Pronation-External rotation type, it pro-
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ved preferable to transfix the distal tibio-fibular diasthesis through one of the holes in the plate

for the fixation of the lateral malleolus.

Key Words : Fracture, Ankle, Treatment.
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24 %-& Lauge-Hansens] ¥ 5o oglon 59
2} 3 A 3 (Supination-External rotation)® 3] 9]
3] A 8 (Pronation-External rotation)e] z+z} 203
2H A 71.4% 5 A& 3] A Y (Supi-
nation- Abduction) ¢] 8 @, 34 ¢} A 3 (Pronatior
-Abduction)o] 5 &£ 44 o]g] 2w Lauge-Han
sen®- 7 ooz HFHA de AS7 338 ol
t}(Table 3).
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o NAE Sy ¥ FRYe) AFxd, 38 Y
Mortise viewg& & 3¢lev dguade)n s
EatAo] oA A4 Stress view 3 FEHaw
o F7} A8 (Fig. 16, 20).
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Table 1. Age and sex distribution

1. Mg gl oy Age Male Female Total (%)
did o] e £ Fabrl 444 (78,6%) &2 ¢ 15—-20 3 4 7(12.5)
9o YFda-e 34.6401529 200 AR 21—30 17 2 19(33.9)
wstch(Table 1). 31—40 11 1 12(21. 4)
41-50 6 3 9(16.0)
Alol glo}
2. A8 #el 51—60 4 2 6(10.7)
At felezys FEAZZE 333 (58.9%) & 61—70 2 2( 3.6)
Al wghon AFe] 134, AAAA 7, = 71—80 1 1( 1.8)
2 A3 Z aL o] & T
Tapazt 29, 94 149 EAclHTa Total(2) 44(78.6) 12(21.4) 56(100)

ble 2).

Table 2. Distribution of injuries according to the nature of the accident

Type of fracture Pronation Pronation Supination Supination o Total
Natuyre of external abduction external abduction ~ Unclassified (%)
accident rotation rotation °
Traffic accident 10 3 12 6 2 33(58.9)
Slipping or stumbling 4 2 1 - 13(23.2)
Direct violence 3 - 2 1 1 7(12.5)
Sport injury 2 - — - - 2( 3.6)
Fall from a height 1 - — - - 1( 1.8)

Total(%) 20(35.7) 5(8.9) 2035.7) 8(14.3) 3(5.4) 56(100)
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Fig. 1, 2, 3. S-E type, stage 4. Roentgenogram demonstrating the trimalleolar fracture of the ankle.

Fixation with the plate and screws.

Fig. 4, 5, 6. S—E type, stage 4. Roentgenogram demonstrating the trimalleolar fracture of the ankle
Fixation with the plate and screws. The posterior lip of the tibia was not fixed because of involving

less than 1/4 of the articular surface.

& Y 27)EEE Y32z ooy % stage
A FAA Aolst Avlste] HiAYA Yo R
UEg AEE do] $EHstEYT $Y8 Y A
FARSY A xS A Fol F
£M7 R RAYY A+ REAANEE AP
Ack. FEA7RE A9 347t 6, BE
A 7t2E YT A4 20892, stagest ¥
old4% ££A78E AYstgdcH(Table 4).
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Fae AAdAH % ZHEY A3 A S5
T AT 1~24dl, TAx 1Fdojv %3
ZIRE A1y et FA6 A WaA s Ao
A, W2 =2 319 cortical screwz 73
e 333 Axy Y& d429(Fig. 3, 6,8,
11,21,22) 99 =717} Ao A screw Yo ¥}
5% A%+ Kirschner-wire& ¢] £ 3% tension ba-
nd& Al#gslg.eny(Fig.14), 1219 72 $-<lA ma-
lleolar screws. o] 43} t}(Fig. 18). A =9 Fut&



Fig. 7, 8, 9. P—E type, stage 4. Fixation with plate and screws. Transfixing the distal tibiofibular

diasthesis through one of the holes in plate.

(posterior lip) 34L& #AHY 1/30144 AYY
350l A screwny-& A&l (Fig. 2, 3,
20,21). AP N F2 $719 cortical
screw2 E¥AW oF 1.5em Aol £HAHLE F
Y9 X (neutral) 2 w] FF A7) AeolA S
d HYsiA Juge Ao (Fig. 8,11,22).
Hdd Adde sy ¥ sy oA F st
ress testE Al sle] FEI <bAXE A2 299 o
Ne Az sdE, A AUy A8
g 74dAde FAAH2EANE AYsiden 9
AAuBAHNNE YA screwe &F 7T~0F
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Fig. 10, 11, 12. P—E type, stage 4. Fixation with the plate and screws.
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AlE® A4 YaAY screwdt A AT Hua
A A Aoz AFHsE A 2sid o (Table
5).
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Fig.
lateral malleolus with plate and screws.

Table 3. Classification of the fractures by
Lauge-Hansen

Type Stage Number Total(%)

Pronation 1 1

External 1l 6

rotation m 1
)\ 12 20(35.7)

Pronation I 4

Abduction II 1
m - 5( 8.9)

Supination 1 -

External I 5

rotation Im 1
v 14 20(35.7)

Supination I 4
Abduction I 4 8(14.3)
Unclassified 3 3( 5.4)
Total 56(100 )

BY Az E APt on =E5HEE 3
FrA 23 st WA X-AdE4E APs
A WM FE FFgoy AdAE 582 F
A =2AES oA AREden, oF 3dE
97t A&ols Fe2 7tE2E Ad st

13, 14. P—E type, stage 3. Fixation of the medial mallelus with tension band
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technique, the
Table 4.
Treatment
Type Stage
Nonoperative Operative
S—-E I -
II 3 2
m 1
v 3 11
S—A I 4 2
I 2 1
P-E I - 1
II 2 4
il - 1
v 2 10
P-A I 1 3
I 1
m -
Unclassified 1 2
Total 20 36

S—E : Supination-external rotation, S—A :
Supination-abduction, P—E : Pronation-external
rotation, P— A : Pronation-abduction. .
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Fig. 15, 16. P—E type, stage 4. A—P view shows no definite diasthesis of the distal tibiofibular jc
int, but was confirmed at the stress view.

Fig. 17, 18. Fixation of the medial malleolus with malleolar screw.

7hA] ol Wt 28.670 Y el A #AL ¢ A% T 5.85 drk(Table 8). 3¢ 93]
YAt A grt 9 JA4AHtE 25 233 Colton 8 2 s AYel A vlmH mA s o] A
A #A(Table 6, 7)o ¢ 3te good,faird poor o} o] stager}l ¥ Ayl @b o] Kelol
372 % BARsY Anugre BEF AEF At AFHEAA AAHS HF7| -
ZbRE ¥ At 37 1.3F ol FEHVIEE B2ANEE & A4 ¥F 9.7F, €A
. |
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Fig. 19, 20, 21. Unclassified type. A—P view shows no definite fracture line but the fracture of the

medial malleolus and the posterior lip
two screws.

of the tibia were confirmed at the oblique view. Fixation with

Table 5. Method of internal fixation

Site of fixation Medial Lateral malle- Distal tibio- Posterior lips Total
Kinds of material malleolus olus of fibula fibular joint of distal tibia
One screw 24 — — 3 27
Two K—wire 2 — — — 2
T'wo K—wire with tension 1 — — — 1
band 1
Malleolar screw 1 — — - 1
Rush pin — 1 — — 1
I'ransfixation with one — — 10 — 7
screw
’late and screw — 10 — - 10
Total 28 11 10 3

PR S Huugg Aol AFHsg Ay
P XA Y 8552 FEHNEE T AT
: wE A FHest shesid e (Table 9). A3
| A3 4372 E ¥ 35 63.9%04, BE
1728 & A% 45.0%14 <%3% Az (good)
Faden Aoz £EAEE ¥ AR
24788 ¥ ASRg A4r FEdsch
1) 9124 3, 2| o} 3] A ¥ 9] stageq IMe TEH

53]
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Table 6. Criteria used in assessment of results

Result Clinical Radiological

Good Completely symptom free. More than75 No residual displacement. No degener-
9; normal ankle range. More than 509 rative change.
normal subtalar range. No swelling.

Fair Pain only after (not during) prolonged u- Less thbn 3mm lateral shift, or less th-

se, or slight swelling only in the evening
or less than 759 but not less than 50¢;nor-
mal ankle range. More than 509; subta-
lar range or less than 509; subtalar ran-

ge if totally pain free.

an 5 degrees varus or valgus malunion of
the lower tibula, or less than 3mm upw-
ard displacement of a posterior tibial
fragment(which more bore than 259 of
tibial articular surface), or the presence
of very early joint space narrowing and-
or osteophytosis

Poor The remainder.

Any greater displacement or degenerative
change than above.

Fig. 22. Roentgenogram shows breakage of
the transfixing screw due to weight bearing be-
fore removal of the screws.

dL 2 HoM TG ZF BAYLE g
17d A% =dyeges S99 d. oAy
screw & A As7)de SAHA AFF-H2 A 3
2R %) A" A (Fig.22)& 13 493
deon ol FEAH P22 AU

m 2 &

Z3d TAE AUATE A4 J-e] A S
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Table 7. Combined clinical and radiological

assessment
Combined Clinical + Radiologica

Good Good + Good
Good + Fair

Fair Fair + Good
Fair + Fair
Poor + Fair

Poor Fair + Poor
Poor + Poor

Table 8. Duration of plaster immobilization

Duration of immobilization

Type -
Operative treat- Conservative
ment (wks) treatment(wk
SE 6.2 7.9
SA 5.9 6.8
PE 6.5 8.2
P.A 5.2 6.3
Unclassified 5.1 7.3
Average 5.8 7.3

FAalv] o]z FHH F o] A&y R F
AL thekAd g =HAHL oY gANAIY -
Aofatgte] JAE 243 old A A&
o Hx g Agte] AgsiA Aok A},
FAe E£5E Ashurst¥ S0 o8l MAH
5 =%l2n Bonnin',Cedell™5 ¥ 2EEZ sy
4, BF oArAd o & EAA Fgopa o



e d&5Ae A de] ek HIo W
N A145 3 gle Lauge-Hansend &% ¥5771 A
I Age] AP =& Fa e WAzt
13 REzez ol&slxw . 22} Lauge-
Jansen ¥ §o 2] syndemosisAtytol A 2] v]FIFHL
a7 de] AP Ao FEIdL A
1} 32 Pankovich? 5 & ey 3¢
| = syndesmosis 4ol A FHeo] g + Ut
13l | FF A Y-S BEM 3Jtypel= T
1= i

gANA @ Agde) gye X—44, 843
b, FEA2A, 829 A o o]F X-4A
e 74 Fasdz PP AAER X-

Table 9. Duration from treatment to weight
bearing

A4AE FALE 44 2 AdE EH3sch
X—Ad#9e Axd, &4, mortise view, stress
view# & #n 53 stress views 3] oA ¥
A W aaddigide] sle A9 AW d YA
classical diasthesis7} A3 7 oA FAaAldle B
o] @7 Ehl X—A¥GA e dAHeR HF
o] Hoj d-AFH, ¥, FIdAMe 58 o]
2pe) vehbA] 9 AF0F W) dEel) o] & UA
& Wed f43id fopeR® B qaEe A
= ol A47) wsken zFeolgtxr gAHE A
$ stress view# & AP L WA gt
(Fig. 15, 16).

FAHYL G AAFe] g AYe] MUl
el g ontBNEdd e Hee Ay
s dyo] zk7 20824 AMY 71.4%F =
2 st} (Fig. 1, 4, 7,10,13,15). 53 A

Duration Yol W2t eaATHLE 44 AvRAel B
Tyee Operative treat- Conservative &334 F& AAcgidel d § 44 £
ment(wks) treatment(wks) o f.ou Burwell 52 o]z @t &% &4
- o] y&3e a4 FTHo] T4 Sl o &
S.E 9.2 9.9 FAHNE 248 AYNch Vasli®5 & Lauge—
>A 8.5 8.9 Hansen® 5% ol =9ol= 2497 4& 447} 3l
P.B 9.4 10.5 £4 Aoz Yoo 2YAAE 3A7 Ao
eA - 8.0 9.4 (Fig. 19, 20).
Unclassified 7.4 9.8 A5 9olH ELEHE P HTEYIYSE A
Average 8.5 9.7 Bl AY A58 AHEo] oxg B olY
2 §A7F oG TP Lo hetA A YNE g
Table 10. Over all results of open and closed treatment
Nonoperative Operative
Type Stage
Good Fair Poor Good Fair Poor
S—-E I - - - - - -
II 2 1 — 2 — —
m 1 - - - - -
v 1 1 1 6 4 1
S—-A 1 3 1 - - - -
I 1 - 1 1 1 -
P-E I — — 1 —
I 1 1 - 3 - 1
m - - - 1 — -
v - — 2 6 2 2
P-A I — 1 - 2 - 1
1 - 1 - - - -
m - - - - - -
Unclassified - 1 - 1 - 1
Total (%) 9(45.0) 7(35.0) 4(20.0) 23(63.9) 7(19. 4) 6(16.7)
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A7k A&, RAFYO, AAdF fdPA o
FotA L o)2le ANEF FHHY HYA4EFo) o
HE A7t Bk HIToe ¥ PB 9 A
1% HnAe S Adgge] A4 Hayolet §7
510_] 2]5,_ 9}‘:]_2,3.4.6,7.10.13,24,23,31.33)' LH%_;,,}_._EL@% ‘i%
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vt Ha w2 £7332H F9) 4 tenosynovitis
€ Fidda sged Ed04E 18E AYs)
o iz g5 FaHo) &34 <M A H(pla-
fonda)ell H1Xq A$ A&%AQL AFHNZ Q) @
= FAE oFeR HEgAHg B ayHy o
Ao A= HE52 ek Yo, FHe) 14
< F2 JAMRS R AlYsgen THe & A
4+ Kirschner wireg ¢]4-§ tension band& A}
43Ty,

ZqA] YA AH HellA B o2z A
4314 3mm3ldte] F& 9 AFH o)FE
Aol Wiz JF 58mmAI AFLEA] A
9 1/6% Foddn stdon®ye AHatgo] 9
Z3e FAYGF A Ro] I FTHABAA A E
& Agrh Ao s o, 53] Yablon™ 5ol
Al AR E B3 AYAA WEHAAEAME
10° 7}aF 3 A A B <A A (rotational instability) <
ol ¢jqld) AdA & 3079 23 dAEHA
A& A8 &3 AAAlE 0% AR EA
Ag Betia A 2 A SRAIT A 2
HAole AT AE=HY AF Ade 2] A
Exicy ooy 29499 Ay &
Aol 9 &35} key roleg ¥cha #e%IN AT
e 9579 X g JEAdy g}, &
3l AN AYAA AZe 93Hole WinITA
AAHALF ZHE U3 A A7) E dAH ez &
F-3tA A Eo] FH} o)7L EFHUAN o]t
2 Q¥ Aolunz vFIHo] HHEHZA gL A
A= WA YL AAE oA A" 9
2z oz Yob?, v FFH e AL axial
screw, Rush. pin, 4813 ¢ A4% ¢+ d&d
axial screwe 53] 3993 Ager ZHE95}
EF3dd Foda Folx P03 AP A
+ Rush pin4igl& 2 3HWY 9 23 4 (angula-
tion) & WA sl7] SJ§7] dEo FHRnAYL A4
ol Foiz G, AAEL gREY v TF
AL F5AA L APt HHAHRY o) YA
& WAty A3y WzAS dAdc(Fig.3, 6, 9,
12, 14, 22).
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Hadistdr o A8 238 Algss A%
E gleviteRg gl g Hulgge) )i
AE 8 A WzAo] o] o)A WAy
2 AAe £33 Ao dFE A A @
<ot g 3§ AAF s1As) gle A 2dn
o0, 2y WEatel A Fatolo ARz 4
doz Ay d&3IHe HEE sl A
Zo] &Aoo AL&He A$E €A L A
Pgoia PP AERE 2] PJEF 5o
F X—Adg9ez AFe JBRAHE sy o
F-Z22 9] Algle]l A" A% daUd Ay}
Weg Ausach

4l Ao glAA Cedell®5& 39
HAYl A ALA 5 % BF, Hyygduszte
A A AvAA Y o) off Fo) 2} § 2 n, Magnu-
sson® 5= A&H FES UL AYAu|BAo)
M dHsisdck @ A AEo] A Av BN
Huy s d2ez spgoessan® 5.0 bolt
1 screw g A8-¥ 4 9l boltg A A YR
Zold F4&9 F5 ¢ bolte] o]ste] Arinz
screw2 2 A ¥e] Frbu g td®. Screwdl AbY
s £guy sAsle Fd AR E 9
E A4t denesNeg g dste A ZF
49 YA F tiltinge] AAS rrste] A A
ANnAE st AF tS A5ty Jug
ok b =3 Colton'™& 2)sp-Fo] #y-etxe
2 15" 7}k valgus® o] Qlejx A F mortise ¢
Aol A 4 lorng AgAu|BAHNNE 1A
F =] v FEFAE 2 Fo) Tk Yok E
ol A= v FE platez Y ¥ screw= 99 A w
4L nAslgdon FHAAYSE FE AYslz
(Fig, 9,11,22) A A 2AE W8t A sl c]
o] AF ¥ FFHE WA mAHNERZ A4 F£HH
AdAd = Aol B3 WX ¢
53] ANy dyo A ujFFTHe] vlay Y%
A 59 slrte] A7 A wFIFAH 9 L%
H Ao/ E FAo] A A7l €d &= Rush ping
£ axial screw& Alg3E R ¥rlssinzg x
A5 ©] 7% Sherman plate] hole® ¥ holeg
L Au FAH) N 2AE 9% transfixing hole =2
o] g3tEs2H HEFFH P dedAuBHoNE 3
Alell A 4 glglen B Ags Assie
FHIA wE vITFTAE F 9 Yo} A2
€ A" F A (Fig. 8,11,22). @& AAE
°] A& AYY THEEL W= AFHea
of AAH Fol Fasiel Yoo 19A g AS
HzAEe d9, FEFESF R Y2HHL dogc
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g cproinieiniazese o) gy e A H A7 & Col-
ton'7%-& 8§ ~14Fol A, Wilson®E& 7 F )4,
Malka®5& 6 ~8 Fol 4 AAge] Frix 3t
oo B AAEL T~9FoA AA At

AT Fee B4YY /358 1/do) e A
WY A felut £EH7REE Trha Yonfinns
£ AREER 1/3014 A Alelwt F94 ) 2 screw
AL AWy on screwS 2 folAb AFgE u
F & ¥ g (Fig.2, 3, 5, 20, 21),

P FoR YA ALLE g alo 4
Rusnglen 2 A& theksirieed Byr.
well¥ 52 AR Hgao) HPJaAged LR
A A Fastc o 19 Hixe HAAE 9
FHY FHE A4S nAg Yo Wilson® S&
717 A2 Bd REAARS AT E4 8
et R FATE FEH7IER Hgy HE
& g A% As Fasicin gopesennsn
Y EYAHE FEH7EE ¥ 36AF JANA,
BEHSEY 208F 7THAAN HYdgdde]l B
g=9dch, 29 PHF e P99 RN
] 24, HYF AL JARE AA7 A
Pba{ql A FHH2 Qs ZRE JAEo] ¥
NHddAM F2" 397 18 Uk (Fig. 22).

v, & =

Agoietn ofzdist Fadad AYgaai
14 19759 1 9%¥ 19813 129747 47 e
$8AH FAHRNA A BAe] 7AW 569
1 A3z FHz Ax orefjop e A8 gt
dch.

1. e dagni & 3278.6%) 7t o w3t
L HgAad#-S 34.64 oo 20000 M MR @
3=

2. 94 Qgdoze AEART AL B
1 kol AS, AR, AFx2AE, FEA}
19] & o]grh.

3. FAYL gAY P Y93l
P 2042 Al wstar 2vhgo] gAY, 3
191389 £4e]92 Lauge-Hansen¥H% of
ldl = slgdsl = ode A4S 34 Hdd,

4. a7t PR A SR 9 A2k
A8 E F A7 REHVEE @ A$ )
124 sk,

5. 3933l A} 3w 9] 3] H o) 4 stage
FEold+g 2447188 1m0 A8d s

1% dzsqe,
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6. A BAH)NE FnAY AL AFHF3
Aol ol & AMAFe] Fo3tA

7. AW AHA N FEAvIRA ¥NFEAH
24 & 9% plate?) holed 3 }& T U An
BANNE A s o] F& wlole AR
= gl
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