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A Clinical Study of the Ankle Fractures

Seung Ho Yune, M.D., June Kyu Lee, M.D., Deuk Soo Hwang, M.D. and Ok Nyun Kim, M.D.

Department of Orthopedic Surgery, College of Medicine, Chungnam University

The authors has been reviewed the 123 cases, 119 patients of ankle fracture that were treated thr-
ough the admission and outpatient Department of Orthopedic Surgery, Chungnam National University,

from September, 1974 to January, 1982.
The summary of the results were follows:

1. Among the 123 cases, male was 94 cases(76.4%), female was 29 cases, and the average age of the

patients was 34.9 years.

2. The causes of the injury was traffic accidents, fall or slip downs and sports injuries in orders.
3. By the Lauge-Hansen’s classification, pronation-external rotation type and supination-adduction ty-

pe were more common than the others.

4. Open reduction and internal fixation were more commonly used in its treatment than that of the

closed method.

5. The better radiological assessment could be achieved by. obtaining the anatomical reduction and
the reduction was more satisfactorily by the use of the key role of the lateral malleolus.
6. The overall results were more supported by the radiological results than the clinical results.

Key Words : Ankle, Fracture.
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Table 1. Sex distribution

Type of Fx. Sex Male Female Total(%)
Supination-external rotation 18 4 22(17.9)
Pronation-external rotation 34 10 44(35.8)
Supination-adduction 27 8 35(28.5)
Pronation-abduction 13 6 19(15.4)
Pronation-dorsiflexion 2 1 3 (2.4)
Total 94 29 123
Table 2. Age distribution

A;(;ype of Fx. ex?.ur:'ot. extI.) 0!;ot. 233 Ell;g dorsll?f‘iz;(ion Total(%)
Under 10 0 1 1 0 0 2 (1.6)
10-19 3 9 4 1 0 17(13.8)
20-29 5 10 11 6 1 33(26.8)
30-39 8 9 6 7 1 28(22.6)
40-49 5 7 4 3 1 20(16.3)
50-59 1 9 6 1 0 17(13.8)
60-69 0 2 2 1 0 5 (4.1)
Over 70 0 0 1 0 0 1 (0.8)
Total 22 4 35 19 3 123

Table 3. Site and Nature of the fracture
No. of case(%)

Site
Right 65(52.8)
Left 54(43.9)
Bilateral 4 (3.3)
Nature
Open 17(13.8)
Closed 106(86.2)
Table 4. Associated injury
Injury No. of cases
Rib fracture 4
Internal derangement of knee 4
Fracture of the porximal femur 3
Fractures of the ribs and vertebra 1
Total 12
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Table 5. Causes of injury

Caus’f;ype of Fx. ex%.u E‘)'ot. ex}t).O:;)t. aﬁg?. :;g dorslzfrlz;(ion Total(%)
Traffic accidents 7 26 17 4 1 65(52.8)
Fall or slip down 12 9 12 2 1 36(29.2)
Sports injury 1 4 2 1 15(12.3)
Industrial injury 1 3 0 0 5 4.1)
Others 1 0 1 0 0 2 (1.6)
Total 22 44 35 9 3 123
Table 6. Classification according to Lauge-Hansen's criteria(modified)
Type Stage No. of cases Total
Supination external rotation I 1
I 4
m ‘ 22(17.9)
v v 13
Pronation external rotation I 2
11
. 99 44(35.8)
\'f 19
Supination adduction 1 13 35(28.5)
I 12
Pronation abduction I 12
II 4 19(15.4)
I
Pronation dorsiflexion 3 3 (2.4)
Total 123
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Tabie 7. Status of syndesmosis

Status No. of patients(%)

Positive injury A :5mm
B:10mm 71(57.7)
C:1lmm

Negative injury 52(42.3)
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2 = (Fig. 1-a,b,c,d,e) 7 vl &7k o} § A&l (tibiofi-
bular syndesmosis)¥ JoyE¥e] Al8% &84 A
F X-A4 AuF2 vizAHA-A), FHAIB)Y
morties view 42 F3HAC)E 71&2= slgdd
ul(Fig. 2, Table 6,7) 3] % —¢] 3] A 3 (supination-
external rotation type)e] 224 & o|F A4 kA 7}
13elldar Al 29 A 3AZ 72 4dgo9 Al
DA = 147l E3 3 U — 9] 34 3 (prona-
tion-external rotation type)ol 4+ A 3 A 7} 22



of), Al 4 FAZF 199, A1 D 2dA7} JAZA <]
3l -9) 3] A o] 444 (35.8%) FA 7 @sieh 2
Lo 2 gt 3uW-u A 3 (supination-adduction)

2 35¢1(28.5%) A2~ 3 Wl-2] A ¥ (pronation-add-

uction type)el 194 (15.4%), 3vi-414 3 (prona-
tion-dorsiflexoin type)e] 3@l e, &8 Hu|F 7
Adgge] 4% A7 AA 1234 F 71424
FadFA 9 "k ojAtdl A tibiofibular syndesm-
osis®] &Ate) qlden E3) Iu-HYe A
3stA e A$ X-A4 W (medial malleolus) &
o] gleod Abztald(deltoid ligament)] ==}
g Aol At F54] o]F HUJEH o] %
A2 gla A 2stAle] AAvid el Fate Tt
do] gl cl7F £ (3) el A e 1 e
-4y FAY Aol WHFHo| Abztal
o] gd(1%A)e] glol g HAE PP
2L Bal 47} 2404 sl

5. x| 2A7

TAF AEAANY 7L EFHYEE A R(EST
o) Bt #¥A 7l E AP e M)
3 4991 F A 24217 o]ulol HEI A5 369 (73
.5%), M2 Ao A5 Apol7} 7P 2n A5
oAl A7 Abe]7h 34|, 15 o] AdR H¥E
2 2F Ad HYIAR #FAA

= FEAH AEE ARG T4 el A A 244] o]
W 7h 1849 (24.3%), A 2 A-A 5 Lol 3341 (44.6%)
A5 - 7 Aol 144 (18.9%) -2 1F o]4Ad
" 94 F sl =B AAGg Apeln A
Y5t Zhatd A9t 472 o4 ddoHTable 8),
HA A2A 1T AN8E AP H$7 1114
(90.2%)9 2.9 15 ol A A" H$7F 124 At

6. AZLHN HunYUy

EEyEo g a3 A7t 494(39.8%), #¥
2 HEL AYF Fe] 749 (60.2%) A HTable 8,
9), EFAEL AAvH £ At sd FS
o el dAFEE X-4 FA7](C-arm)E °] 4
sle ety HEE AEF ALEA o]HH o}
HAuddua A A7t He ALE A7F
b (5 o). gl nAdrte 54 A
AN 2EA RS 457 A Pg ohg d3kA] A
THZALT4FL A sgden #¥H FAHEY F
+ W &3} (medial malleolus)oll & A} E(screw)e)
v} Kirschner wire £+ tension band 773 -& A A}
stz 9 &3dl = 76l Steinman pin ¥ Rush
pins& # 24+ plate and screw % & AX| 34

I FeF 1001493 FY 385 3 A (posterior
splint) & A1gF T4 4-6F7 D3l 2y v
olv} HlAF R E HRHE o)A s

2y @B XNg Wyozr 39-93A3Y
(supination-external rotation)¢ A 4 &A, 3uW—
W A ¥ (pronation-abduction) 2] A 3AHE 2
T A HEY FHENAHE, 299 FAH
A= A E7 o gl &4 (diasthesis) %, v A9
THEE et Addsg o FF Fud(post-
erior lip)®] F ™A= ¥ == F49 JAE
A& A4 &% HTable 9).

3 YUY AR FE dd &Adiasthesis) ol U+
Afe Ul 2 209 2 YAEE v TS
LA (transfixation) 8l 20 EAje] Hd® A=
233tk (Table 10).

7. X2dn o By

ARF A FA7} 7bsslEdd 123498 HA 39
YA A Ha 1 100 Y7Hx o dAFA) A E
Colton(1971)¥e] WX A, WA 742
BAF o] FHIF FUAYEE o4 dgod
(Table 11,12), ol HAA $HE T334 ¥ 3o
R SJAHAA HA 75%0] 4, AFsdAH A
50%¢1 422 FAFEFHH7) I EFHUE A FolH
WAL AR = Ass YA WEs e A
SRS gloer, w3 YA JIEAHE Ax
9] BZolv} ¥Fo] gl EHAH A 75%0]3, A
Z3A - A 50%°]8tE FAEEF] o]FoiHA of
E, A AAY 2 E 9537 3anol e A
7} A 5°e18te] Wl euk(varus or valgus)¥A &
¥, 25 FFFEA 3mo)ste 4SS} o
Az "HgA Hrt e A$E A3 o) o
Ao dAA Ao, whAbd A WEs Qe WS
Bo g sy,

ol#’d WHARE TAH RS WA AAAY
Aol A 7|3t 7P 7] o] =(support
rate) & WA 274 wA Y 3§, I3, ek
A3 wWEvle) g FgFANA o] E] WEu) s}
Hlwsted Azt (G ==l 2HA Y W
¥u]/E 344 9 8u))(Table 13,14).

A8 AS A BN =Y EY A
o] 284(57.1%), B¥H HE H$+ 369 (48
6%)e1H, A AR BAHNANE E4AY
9 ¥ 22490(44.9%), #¥AH HE HE 469
(62.2%)7} S-F o= el

B yAd gAY FgBHA A N2 2
<A 7F “179]wkel] 9l&& FgBAo] WA 27

—563—



Table 8. Interval between injury and reduction

Interval Closed reduction Open reduction Total(%)
Within first 24 hrs. 36 18 54(43.9)
2-5 days 7 33 40(32.5)
5-7 days 3 14 17(13.8)
Over 7 days 3 9 12 (9.8)
Total(%) 49(39.8) 74(60.2)

ei‘
Fig. 1-e. Pronation-dorsiflexion
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Fig. 1-d. Pronation-external rotation.

A-Pview Mortise view

Syndemosis

A :lateral border of posterion tibial malleolus,
B : medial border of fibula, C:lateral border
of anterior tibial prominence, D :lateral bor-
der of fibula, E : medial border of tibia
Syndesmosis A :distance between A and B on
A—P view(tibiofibular clearance)
Syndesmosis B : distanca between C and B on
A—P view(tibiofibular ovcriap) overlap)
Syndesmosis C : distance between C and B on
Mortise view(tibiofibular overlap)

Fig. 2. The status of tibiofibular syndesme¢
sis.
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Table 9. Methods of treatment

Type Stage Closed reduction Open reduction
Supination external rotation I 1
II 1
I 1
I\ 0 13
Pronation external rotation I 2 0
II 0 1
I 10 12
v 5 14
Supination adduction 1 11 2
11 8 4
Pronation abduction I 10 2
I 0 3
i 0 4
Pronation dorsiflexion 0 3
Total(%) 0 74(60.2)
Table 10. Methods of fixation
Site Medial Lateral Distal Posterior Total
Method malleolus malleolus tibiofibular lip
Malleolar screw 13 7 0 6 26
K-wire g 4 0 0 10
Rush or Steinmann pin 12 11 0 0
Tension band 0 0 0 14
Transfixation screw 0 5 0 5
Plate and screw 0 7 0 0 7
Total 31 31 5 6 73
Table 11. Colton’s Criteria used in assessment of results(1971)
Result Clincal Radiolocgical
Good Completely symptom free. More than 75 per No residual displacement. No degenerative
cent normal ankle range. More than 50 per change
cent normal subtalar range. No swelljng
Fair pain only after (not during) prolonged use, Less than 3 millimetres lateral shift, or less
or slight swelling only in the evenings, orle- than 5 degree varus or valgus malunion of
ss than 75 percent but not less than 50 per- the lower fibula, or less than 3 millimetres
cent normal ankle or less than 50 percent-, upward displacement of a posterior tibial fr-
subtalar range if totally pain free agment (which bore more than 25 per cent of
the tibial articular surface), the presence of
very carly ioint space narrowing and/or os-
teophytosis
Poor  The remainder Any greater displacement or degenerative
change than above
(Table 15). Fo] AAe= WA LA A Feste 849

]
Avt B4 5 AYH HJEo A v A
2] <ok4k(type and stage)ol] @& X gupHe] Ad
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3 2R3 glen 53 AAe $3L ¥
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Table 12. Combined clinical and radiological
assesment

A0 21ee TE FASH HANNZ £de o

- A7} et o] 49 2AYHe s} v § clofaio
Combined Clinical +Radiological £3) AdeAe Fusy) dEd g5t FA
Good Good  +Good Heo] wE HuEwWHY AARFIYY S dsx

Good +Fair Qe aield ZHAFTAH AAE YL A
Fair Fair  +Good ooyt AFATA Y o] HFNAN HFAche A
Fair +Fair L5 Aoeg Aagc,
Poor +Fair Joy 52 & HE YA A dBdes 84224 F
Poor Fair +Poor el ¥y, AF(talus)® AAAE, 4ZAdg &
Poor +Poor AAx7 #Hddgdn 8192 Pettrone5'¥2 8
Table 13. Results of each methods Cases(%)
Closed reduction Open reduction
Clinical Radiological Clinical Radiological
Good 28(57.1) 22(44.9) 36(48.6) 46(62.6)
Fair 14(28.6) 17(34.7) 23(31.1) 22(29.7)
Poor 7(14.3) 10(20.4) 15(20.3) 6( 8.1)
Table 14. Combined assesment e Mol WL Au]E7 Ay Bapel vho)

Closed reduction Open reduction

Good 22(44.9) 36(48.6)

Fair 20(40.8) 32(43.3)

Poor 7(14.3) 6( 8.1)
Cases(%)

Table 15. Support rate of radiologic results

Assesment Closed reduction Opon reduction

Good 1.00 1.28
Fair 0.85 0.69
Poor 1.43 1.00

A7 22 g A F3HFA(retrospective study)
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£ transfixation screw & 43t mA sz o
g dd= B3
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