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— Abstract—

A Clinical Study of Ankle Fractures

In--Hwan Jeong, M.D., Jeong—Hwan Oh, M.D., Eui-Hwan Ahn, M.D.
and Kyung-Jong Ham, M.D.

Department of Orthopaedic Surgery, Min—Joong Hospital, Konkuk Untversity,
College of Medicine, Seoul, Kovea

The ankle joint is a complex hinge joint that plays an important role in weight-bearing,
walking and standing. Injuries to the ankle joint cause not only destruction of bony
architectures, but also significant ligamentous and soft tissue damages. Therefore the goal of
treatment of the ankle fracture is restoration of the normal articular surfaces by accurate
anatomical reduction and firm interanl fixation and repair of the ligamentous or soft tissue
damages.

So we analyzed the results of 48 cases of ankle fractures which were treated in our
Orthopedic Department from January, 1987 to June, 1990.

The results obtalined were as follows :

1. Ankie fractures were commonest in male (35 cases, 73%) and peak incidence of age was
20-30 years old (25 cases, 52%). The main causes of injuries were slip down (19 cases, 40%).

2. Supination-external rotation injuries were most common by the Lauge-Hansen classifica-
tion (23 cases, 48%) and type B ankle injuries were most common by the Danis-Weber
classification (23 cases, 58%).

3. Open reduction was performed in 40 cases (83%) and closed reduction was performed in
8 cases (17%). The result was better in those cases which were treated by open reduction and
internal fixation than those by closed reduction. So anatomical reduction and firm internal
fixation of the fibula and repair of the distal tibiofibular ligament or transfixation of the distal
tibiofibular joint with screw were thought to be very important in the management of the ankle
injuries.

4. Diastasis was noted in 20 cases (41.6%). According to Lauge-Hansen classification, di-
astasis in 7 cases (77.8%) of the pronation-external rotation injuries and 11 cases (47.8%) of
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the supination-external rotation injuries, and in 10 cases (76.9%) of type C injuries and 10

cases (43.4%) of type B injuries from Danis-Weber classification.

5. Danis-Weber classification were thought to be clinically more useful for the evaluation of

hidden ligamentous injuries comparing to lauge-Hansen classification in the point of easy

applicability without complete understanding of the injury mechanisms.
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2, 670 ol4 FAEEel 59, 204 ol
o Zgd 23 ¢ 4839 3o, Lauge-Hansen
L2293 DanisWeber 2RY2=2 EH&I, A&
g B3 BFHERRH P Bide doln,

HTCiA % WY

1987 149 195 1990 66 3097A A=Y
fn ooie R&RIFyoly YE ABAHFY
204 o)4e] Z@H BHWAS 64U o} FHE
Fo] 7HEEEY 483 % dAdez

1, o U HERE
AYe 9 35H(73%), SR 139 (27%) 22 ¢

27 weted, AT 2044 30471 7} 25
H(52,1%)e.2 713 wWtck Table 1),

Table 1. Sex and age

Male Female Total{ %)
20—30 19 6 25(52.1)
31—40 7 1 8(16.7)
41—~50 4 3 7(14.6)
51~-60 4 2 6(12.5)
§1—70 1 1( 2.1)
71—80 1 1 2.1)
Total 35(73) 13(27) 48

2. &49| ¥el

£4te] f9logE AE:ALIIL 1980(39.6%), &
EALE 1620(33.3%)2 MY 72.9%8 AAFHAL
o) (Table 2), EH-$19] Bit&EN] A A€ 84
ojded, eURRF, HITH, FHEY 52T
9 ot

3. #EY 2R

24 ERFE LaugeHansen £H'8"7 Dan-
isWeber #F ¥ 22 #R8I5<0, Lauge-Hansen
Efgol e # 9 —9) 8% (supination-external
rotation} o 238(47.9%)2 7H¢ wkern), =
— 9} 2 A (pronation-external rorafion)# ] 92 (18.
9%), 21— (pronation-abduction) ] 62l(12.
5%), 29— (supination-adduction)¥ ] 43(8,
3%)0]20 2 (Table 3), Danis-Weber ¥FHel 2|3t
o Z@Ee] HAEAT =44 DanisWeber £/
Hoz £R377 oAigon, F 404F BYe] 23
#(57.5%)2 714 Wi, C¥ 133(32.5%), AY
430(10.0% )2} oIt (Table 4).
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Table 2. Cases of injury

Type of injury SER FER SAD PAB PDF u.c Total
Slip down 16 3 19
Traffic accident 1 3 3 5 1 3 16
Sparts injury 1 1
Fall down 1 1 1 3
Direct blow i 1
Crushing injury 4 4
Motor cycle ) 1 2 1 4
Total 23 9 4 6 1 5 48
SER : Supination-external rotation PAB : Pronation-abduetion
PER : Pronation-external rotation PDF : Pronation-dorsiflexicn
SAD : Supination-adduction U.C..: Unclassified
Table 3. Lauge-Hansen classification
SER PER SAD PAB PDF ucx
Stage | 3 3
Il 6 ] 2
m 7 3 1
¥ 10 6 1
Total 23 9 4 8§ ! 5
(47.9%} (18.9%) (8.3%) (12.5%) (2.0%) (10.4%)
*U1.C.: Unclassified
Table 4. DanisWeber classification Table 5. Comparison of Lauge-Hansen classification and
Type Number( %} Danis Weber classification
A 4(10.0) SER PER SAD PAB FDF
B 23(57.5) A 5
C 13(32.5) o 5 P
Total (100) ¢ 2 9 | 1

Lauge-Hansen ¥4 ® Danis-Weber ¥-74e &
A8 B Danis-Weber A¥ L 28] (100% )14 29
—agoe] 231(8.7% )01k CH& 3 —2i3d
Hol 92(69.2% )2 713 wod, -2 AY
of 2#(15.4%), s —H8de] 18(7.7%), H
— vk F (pronation-dorsiflexion) Mol 1#(7.7%)¢]
«H Table 5).

4 FE RO TR 0|7 SHF

% 4883 Z¥E oyl B9E FHE 208 (41,
6%)elR2™, Lauge-Hansen #HHAME &2 -
A 118 (47.8%), AR—-YHY 74

(77.8% 4 A o]7 7} EA 519 2™ (Table 6), Dan-
isWeber 25 ol3lw, B8-S 103(43.4%), C
g2 1081(76.9% )14 21297k EA&H (Table

Age 2o Az FA WEHD olfE HAF Y
@3 Axd g =@ WA &7, FE FAE
#9 27T Mortise viewd BF1E e I g
ol7le] AL YAHoz ZFgHo A Ei=
9134 W& oA oFAL gFel LW
o} WALA S H L2 PetironeT¥ 9§ ZHE AF

a1,
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Table 6. Diastasis in Lauge-Hansen classification

Diastasis (+) Diastasis (~—1
SER 11(47.8%) 12152.2%)
PER 7(77.8% ) 2(22.2%)
SAD 1 3
PAB 6
PDF 1
Total 20 28

Table 7, Diastasis in Danis-Weber classification

Diastasis {4} Diastasis [ —)
A 4
B 10043.4% ) 13(56.6% )
C 10(76,9% ) 3(23.1%)
Total 20 20

H AL &M tibiofibular clear space?t 5mmo}
4}, tibiofibular overap®l 10mm®l&}, mortise viewdl
M tibiofibular overap®] lmmolshl w2} Husfeldt™ <]
AxE WAMEYE 427N 29 WEHAN HE
T FAzA e At 5 bmel dYRE 297} e
Aoz A

6 A £

Z 4833 4091(83.3% )94 #E4 AEF Y
Aggion, gA{16.7% )M WEYH Wyoz
A 8sarck,

a) HUEH YUH(Table 8).

ErgBos R Yuo H9X gL A %

Ae) @ FeraEada R HEYHR sty
o] Aol glom, YRR 1FYole #¥EH
AE @ WnPeEg Ao,

YA FEA BxAH PEe e 289 7
%, 2 dAlny 9 K-AdE o8 tension
band wiring2 2 nASFm, WE3 FHge 4
o) ol YHEe B AFHEAT AUy
248 gqlsla s Fov, A&7 U
ZA o] apdolA} UYaddelMet el BlmA 2
Agole 174 e 2708 F&UALE ol &8ke] 14
san, YAt £FHHEAM T—8em 2T
23 Rush@olv F483 A2 2Rt

A AwEFD oMY NEE 48 A st
AR ZHEE A8 WEAN0F U 99
A HA 1—2em FHNA HE o 25E AE
W2 gale oz FERYHYon(Fig 1),
F&uale 79 2 olgtg 73 A5 HFHE
A, % 8539 YHAHE AARNHL, sHdAE
d&2ue) #EF FEA 43 AvAY AAE ¥
A% F BEEAd (Fig. 2). A5 IHL
FH Aol FEWe 25%0l4 AWA F&UYMAR T
Faldony, qugu WY 2 U7te BYy
AEA Waugel Angdzt FHe Yejo nhel o
& Fua B 6,553 aAsH,

b) HIZEE Wy

HEW 2 E2W v PAM 23 mortise view
o HAmHE F& Hrt da 2l S, $49
A4, %@-‘?—ﬂ?} e 2 gerEgdes 2l
o] FRAY HBo| BIMssgdd ASole BEH
A2E Heew, #a dudnR 7Le 8.7F

E54% ¥ AN Yold A, wae A4 o,
Table 8. Methods of operation
medial lateral D.T. % post lip Tatal
malleclar screw 28 3 31
tension band wiring 6 6
plate and screw 10 10
cortical screw 12 1 13
Rush pin 1 1
transfixation screw 4 4
distal T-F lig.repair 5 5
34 26 9 1 70

*D.TF.:distal tibiofibular joint
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7. XE@n

Aedne B4 Mevert's HiE ol &L
o, Aigdxder g g8 F 52(62.5% )90 §-
8 Ang dolu, wEH wylez 73 408
2 308 F(75.0% )b A 58 ANE AU
{Table 9).

o F

ZRPE e AFHEE wor, 7Y 2 ua

Table 9. Final results accrding to Meyer's criteria

closed reduction open reduction

Excellent 3 19

Good 2 11
Fair 2
Poor 1
Total 8 40

Fig. 1-1. Preoperative X-ray film of pronation-external
rotation, stage IV by Lauge-Hansen classi-
fication and type C by Danis-Weber classi-
{ication.

2, Postoperative X-ray film showing anatomic
reduction & internal fixation with transfixa-
tion screw.

3. Follow-up X-ray film revealed dgood bone
healing and excellent final functinal results
by Mever's criteria.

Al #Ee AT A FEEYU 2 Ee
Aoz FAI FHolnz, ZHAEAA #A
He] A& 258 A o] & FR o] HAg
Y15 FEEY e 79 oddie] &48 AY
A APEn EYsteop g

@3 3He BEFv 1768 929 Sir Percival
Pott7b A& 53 1%, 19224 Ashhurst®} Bro-
mer' 7} o] & AAF o} AL FREA
UUT, RE £4EF T By ezl Y
e wel o, 19429 &4 dd o e
Lauge-Hansen ¥%Hyic] URIFF, Ady gzl
# A o] Hol gt} ol AT #Y, ol &
A g A Ao gFEHY, 2yAEA 237
Hell ozt 2HE FEaA B U5 AA s
of FHe) glrh 19493 Danis7t FHEFT A& 19720d
Weber?t | #8H o2 ¢4ste] EFIHL™, 1979
3 MullerS™oll o)) Ao FHEH xad
2E HAASEY gol o]&H3 e Danis-Weber

=]
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Bromer® 4@ M52 28 —9|HdPo] &40 MT B
ot B #on, g Adr - H
go)] 238(47.9% )2 7 #tx, AW-—AIAY
o] 93(18.9% ), Sui—&He] 6(12.5%), 3el—
flE Ay 9:(18.9%), M —g[Ho] a8 {12
5%), el e] 48 (8.3% relUrh

Danis-Weber ¥R %o 9% ¥Wizg BHY,
Lisetal”¢l % type B,C,A, H4%"2 type CBA,
AE2 A4 BYeo] 239(57.5% )% MY §de
o, C¥el 133(32.5%), A%l 4(10.0%)°)AU
123

Lauge-Hansen ¥HFH 7 DanissWeber ¥ 844 ¥
AE By 4577 L. Huges59& Type AV} 818

Fig. 2-1. Precperative X-ray film of supinati-on-exter-
nal rotation injury of the ankle joint, stage
IV by Lauge-Hansen classification and type
B by Danis-Weber classification.

2. Postoperative X-ray {ilm showing anatomic
reduction & internal fixation with repair of
distal tibiofibular ligament.

3. Postoperative 6 months Follow-up X-ray film
revealed good bane healing and excellent fin-
al functicanl results by Meyer's critena.

— A s]Fats]ar, Type BE 22 -8 A%,
B —2A8, Type C H - A3 &
tia st H#e A$T DaniyWeber AR 2
#H(100%)M el ngel sFedx, BYEL
Bo - E Ay, 213(91.3%), L—HH, 29
(8.7% )01, CHE AW—zdde] 93 (69,
2%), Ee—qaHdo] 28(15.4% ), AW~ Hd
ol 18(7.7%), B —wizTAHol 18(7.7% )21
. & 484 A o7t Furd A 208 (4L
6%)01212 9, Lauge-Hansen ¥R w29, 3
-9 Ay, 11340(47.8%), A R-2HY, 78
(77.8% )14 )47} EA&5Th

Weber”' el 218t% Type BE vl & 3He] 49 3
el AR U= AF2 o 50%elA 44
AviUth &4 B3, Type CE HWIZTTdol &
AN ARl glon PHAH YUY SAfe] vt
ZA FRtEda s #A#te] A$<le Dan
isWeber EFH =13 BY& 1081(43.4%), CH,
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