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= Abstract=
A Clinical Study of Ankle Fracture

Key-Yong Kim, Jun-O Yoon, Sco-Ho Lee, and Hun-Kyu Shin
Department of Orthopedic Surgery, University of
Ulsan College of Medicine, Asan Medical Center

The ankle joint is a meodified complex hinge joint which plays an important role in
weight bearing, walking and standing. So, the goals of treatment of ankle fracture are
anatomical positioning of the talus in the mortise and regaining a smooth articular sur-
face. The Lauge—Hansen classification of ankle fracture is usuful because it characterized
the mechanism and sequence of injury and in particular, emphasizes the associated liga-
mentous injuries. But,it is more complex and all fractures do not conform exactly to one
of the described pattern. The Danis-Weber classification of ankle fracture is simpler, em-
phasized the importance of the lateral side of the ankle, and is usuful in planning surgical
treatment. Initially this system did not distinguish the extent of involvement and was too
inclusive. This problem has been addressed in the AO classification. The system proposed
by Tile is easy to remember and emphasized the importance of assessing and relating sta-
bility to the structures that are injured.

We analyzed 124 cases of ankle fracture, most of which were treated surgically by AO
methods, in the Orthopedic Department, University of Ulsan Medical College,Asan Medical
Center from July 1989 to March 1992.

The results obtained from this study were as follows:

1. The most common victim was 3rd—5th decade's man.

2. The most common type of Danis-Weber classification was type C(36.3%) and most
common type of AO classification was type C1(15.3%), C2(15.3%). According to
the classification of Lauge-Hansen, the most common type was pronation-external
rotation (42.7%).

3. In Danis-Weber type B and C, satisfactory results were obtained by operative treatment.

4. Danis-Weber’s classification and A —OQO classification were very practical criteria for
treatment of the ankle fracture.

Key Words: Ankle, Fracture, Danis-Weber, Lauge-Hansen, A—O classification

- 110 —



s34 249 94 2

I.M 2

Sade Asrad 719 € 2y JdoAM o
g0 Fa¥ 9%E &= 4H #AG wa
N RE ZRAY AEE mortised] FE Hyg
A ARY ¢ AW JPsia Pgd FAEY 3
5& Aoz @ of& 98 9 SHHY A
BT AT ARy YXdA A HaAge
A= AO (ASIF)* group®] &£718 ®o| Al%
b3 ok’ =3 FAd o BF 2 AR 9
Fde o8 olde] gloy 1768 d 9F9 Potts}
HAz2 S84 TAHE Bud o 1922 Ash-
hurst$} Bromer®7} 982 BERE nugln, 19504
Lauge-Hansen* (Table 1) 93} 49 7147 &
7 Rage] Aga g & Ao ol

Table 1. Lauge-Hansen classification

Supination-Adduction(SA)

1. Transverse avulsion-type fracture of the fibula
below the level of the joint or tear of the lateral
collateral ligaments

2. Vertical fracture of the medial malleclus

Supination-External Rotation(SER)

1. Disruption of the anterior tibiofibular ligament

2. Spiral oblique fracture of the distal fibula

3. Disruption of the posterior tibiofibular ligament or
fracture of the posterior malleolus

4. Fracture of the medial malleclus or rupture of the
deltoid ligament

Pronation-Abduction(PA)

1. Transverse fracture of the medial malleclus or
rupture of the deltoid ligament

2. Rupture of the syndesmotic ligaments or avulsion
fracture of their insertion(s)

3. Short, horizontal, oblique fracture of the fibula
above the level of the joint

Pronation-External Rotation(PER)

1. Transverse fracture of the medial malleolus or
disruption of the deltoid ligament

2. Disruption of the anterior tibiofibular ligament

3. Short oblique fracture of the fibula above the
level of the joint

4. Rupture of posterior tibiofibular ligament or avul-
sion fracture of the posterolateral tibia

Pronation-Dorsiflexion
1. Fracture of the medial malleolus
2. Fracture of the anterior margin of tibia
3. Supramalleolar fracture of the fibula
4, Transverse fracture of the posterior tibial surface

Fig 1. Classification of the fracture according to the
AO (Weber) system.

Table 2. AO classification of malleclar fractures

Type A : Fibula Fracture Below Syndesmosis
(Infrasyndesmotic)
Al—isolated
A2—with fracture of medial malleclus
A3—with a posteromedial fracture
Type B : Fibula Fracture at the Level of Syndesmosis
(Transsyndesmotic)
Bl —isolated
B2 —with medial lesion(malleolus or ligament)
B3 —with a medial lesion and fracture of posterolat-
eral tibia
Type C : Fibula Fracture Above Syndesmosis
(Suprasyndesmotic)
C1—diaphyseal fracture of the fibula, simple
C2—diaphyseal fracture of the fibula, complex
C3 —proximal fracture of the fibula

1970 Miller®s} 93 7+=%=¥ Danis-Weber® &’
(Fig. D)o & s583 /7 ofFo A1 o
nes 2 23 AO group® (Table 2, Fig.2)¢
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*AQ= Arbeitsgemeinschaft fiir Osteosynthesefragen
ASIF = Association for the Study of Internal Fixation
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A Malleolus, lateral infrasyndesmotic lesion

Fig. 2. The Danis-Weber system as amplified by the
AO classification system
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Table 3. Age and sex distribution

Age male female total
11-20 4 2 6
21-30 19 8 27
31--40 36 10 46
41-50 16 7 23
51—-60 10 4 14
61-70 6 2 8

Total 91(73.4)  33(26.6) 124(100)

2. 29| #9l

T4 99cgE aFALI} 4231] (33.9%) &
7H4 Bk, Feo] 308(24.2%), AFo] 263 (21.
0%), &H3 AraLzh 11#(8.9%), Wé Eputo] 9
(7.3%), % A7) F Abn7} 6(4.8%)2 ety
t}.(Table 4)

Table 4. Type of injuries

Type No. of cases(%)

traffic accident 42(33.9)
fall down 30(24.2)
slip down 26(21.0)
industrial injury 11( 8.9)
direct violence 9( 7.3)
sports Injury 6( 4.8)

Total 124(100)
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Z 1248 F 563 (45:2%) oM EFi &4E& B
o, o|F ZFFA <&4dol 314(554%)E +F
wokth.(Table 5)

#(8.1%), type C1 1981(15.3%), type C2 198 (15.
3%), type C3 7#1(5.6%) ©]u} (Table 8). .

Table 7. Classification of ankle fracture
(by Danis-Weber)

Table 5. Associated injuries Type Number of cases(%)
Site Number of cases(%) A 37(29.8)
musculoskeletal 31(55.4) B 42(33.9)
head 13(23.2) c 45(36.3)
chest 7(12.5) Total 124(100)
abdomen 5( 8.9)
Total 56,/124(100) Table 8. Classification of ankle fracture
(by A-O classification)
Type Number of cases(%)
X ol HE
4. =™S 2R , A, 10( 8.1)
#49 #5F& Danis-Weber %%, Lauge-Hansen A A 11( 8.9)
BHF, A—-0 group £FE o|43tgon, Lauge- As 16(12.9)
Hansen #%fo 93ld 3u-2 3] 3 (pronation-ex- B, 15(12.1)
ternal rotation) o] 53#(42.7%)2 7}3 ©ek, B B 17(13.7)
3] 9]-9} 3] A (supination—external rotation) & o] 27 B; 10( 8.1)
#A(21.8%) o]dem, 3)u-9 A (pronation-abduc- C 19(15.3)
tion)&eo]  25#(20.2%), 3] ¢]-W A (supination- c G 19(15.3)
adduction) @ o] 114 (8.9%), 3 W-v]Z (pronation- G 7(56)
dorsiflexion) @ o] 83(65%)¢ & RHch(Table Total 124(100)
6)
5 X &

Table 6. Classification of ankle fracture
(by Lauge-Hansen)

Type Number of cases(%)
supination-external rotation 27(21.8)
pronation-external rotation 53(42.7)
supination-adduction 11( 8.9)
pronation-abduction 25(20.2)
pronation-dersiflexion 8( 6.5)

Total 124(100)

Danis— Weber ¥#oll <3l & 1244 % Type
C7t 45%) (36.3%), Type B7k 428 (33.9%), Type
AV} 378 (29.8%)9 & B HT} (Table 7).

Danis-Weber £#E& o2 A&E3td Uy A0
group EFoll o3H Type Al 102(8.1%), type
A2 11#(8.9%), Type A3 16#(12.9%), Type Bl
158 (12.1%), Type B2 17#1(13.7%), Type B3 10

Add A Ry B dydor sl 3584
M BEH ARE, 89N &4 Aa5E AP
At} (Table 9). A7l &R AN =
A 59 A& 2 gRAEY F3 oqFq o
AR

Table 9. Method of treatment
{by Danis Weber)

Type : 0
Method A B C Total(%)
Non Op. 16 10 9 35(28.2)
OP. 21 32 36 89(71.8)
Total 37 42 45 124(100)

RER ARE AU AY AL, AW £4F
2dE40] gl ASS BAe AAAY B 24
2elo) AngHsl EAGel $44 A2 FHY
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Fig. 3. a) Supination—adduction injury with transverse avulsion type fracture of the fibula below the level of the

joint.
b) O/R and |/F with plate and screws.

Fig 4. a) Supination—external rotation injury with spiral oblique fracture of the distal fibula and medial malleolar frac-

ture.
b) O/R and |/F with plate and screws.
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Fig. 5. a) Pronation—abduction injury with diastasis and short oblique fracture of the fibula above the level of the
joint.
b) O/R and I/F with plate, screws and transfixing screw.

Fig. 6. a) Pronation—external rotation injury with short oblique fracture of the fibula above the level of the joint and
medial malleolar fracture.
b) O/R and I/F with plate, screws and transfixing screw.

6. BHS B ARE @ ASdE 89dF 13¢(14.6%) A
£% gHZoRE BARY, 2% #3RR, FHZo| WAS A ch(Table 10)

7, 944 BEY Fol LAsgom nEA A

RE AYD A BdF 124 (343%), & mz o

Table 10  Complication of ankle fracture

g Ao tha B L Mast9 Teipner’s] 34

Complication Nonoperative ~ Operative NES ol4sgon, 2NBRIRE AT 67499
Me'xlunio.n or nonunion 2 2 A #4 3d7 oYt (Table 11). o] AH2A H
mdites L e s 0w o 5 o emad 5
Infection 0 2 F3 ARE AT, $E4 AsAdE 89 F 72

Total 12/35(34.3)  13/89(14.6) A(809%) el A -5 AAE Ach-(Table 12)
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Table 12. Resuits of treatment(by Danis-Weber)

Type A B C Total(%)
Result non op. op nonop. op nonop. op
Good 13 20 6 27 3 25 94(75.8)
Fair 2 1 3 4 4 9 23(18.5)
Poor 1 0 1 1 2 2 7( 5.6)
Total 16 21 10 32 9 36 124(100)
Table 11. Functional criteria £A7)1 - 98 BEE= 192213 Ashhurstel Bro-
(by Mast and Teipner) mer,” Burgess’ 5o 9 A&z AAFHIUL,
Good o pain 19504 Lauge—Hansen® o] 74| o8 B
no Twe“‘?g . ] . & AYdte a3y A5 B =& FUL E
no loss of motion compared to opposite 8 Destot,”! Danis and Weber™ " "= L8427 £ 3F
Fair  occasional mild pain, not requiring 2 afatgon, o= uE Zde 94 W kAl
d' t ’ L
medication e EREA 10704 Miller'd) 3 229 v 9l
occasional swelling - o = m
combined loss of motion<15 ° in = FEH AR A4S AYsted Eed Fe ¥
extension & flexion ek & 4 vk Hughes”%f Danis-Weber ##&
Poor  pain requiring medication Lauge-Hansen 79 HlZ@ & w type Ax 39-
swelling W] 4 (supination-adduction) & o] 3 %3} 1, Type B=
loss of motion>15 ° 3] 9} - 2] 3] A (supination-external rotation)d, -

9] A (pronation-abduction) 8, Type C& #-¢] 3
A (pronation- external rotation)&ef tir] 3 &t

V.22 & T HAg.

Danis-Weber type A &34 29t 11 o]st%
A 2dd AR 5AL AYAL BN g4 g2a9 a9 224 99 ) B0
B & At FHAo] AAAR V15 E KA U abzbeld)s aabulbz) gk, AAuoldel AEu)
- #EWY Py fA= BE 2R3 B A7t £AErS S glon, TE YEuL aau
A wAe Y % A FEA 4T A RAY A9 #4 AL zdstm, WA FA
At gEM SEH FAY AgdE gy 2o A gt ZA FYe Kol oju AT ITwode

ol A AYE FHo|Y by FH, ‘01 o] &AM b}
3 Z AT AN dde s #Ed 48, A Type BE 99 724 @4 Heojx 9239 4
1 Wny g 27 @4 &5 ’o}iﬂb‘” = Ny 2AzA 99 FuBne <47 47 oy
ol HES FAAIIM, FHAH &5 Bosie o #9 W Yz AY Tdol SutdEd, AT
459 %58 WxFn, FH4F dFo dg T srele gy} 24w F=th Type C= 29 A
of B0 He, #AY FF4& dPgoss dF WA HBEE Alolo ZARA 4 49 A
E4E Sad AR ] Ao SR BE g gag ege zdan 42 Ay B9 9
o BEA AR GHeLE ADASIE) 8ol M yaqe gae 3ae suen xd 42 £
To| AlgEH, o: Ud‘7 §-& ghAsls Ao} do] AYZAL ZPs}r567 28 o]z Danis
271 ¥ 258 ¥ & A Danise] 2 4 e pae zad9 A4S 289 2o 8
= sfste 49 Awd EHA Sade dAd 22 49! Lateral syndesmosis-malleolar complexdl] tj)3)
e 2 248 € Aol g FAnE M 2 gt ddu s
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3¢l on, Burwell and Charnley®® Wu3& 3}
23tk aey gRed ARE B9 42 9
WL A3 ¢t} Cox and Laxon, Vasli‘e
FHYALE A48, Meta9} Taillarde K-wire
2 sy ugsgon, Lee and Horang Threaded K
-wireE A48 tt. Burgess’, Colton, Bonnin,
Brodie and Denham®, Klossner and Scott $%& i}
AHE SRAW Ay v FYEHAA 20= 4F
9 ARe s st ngstgth. Monk", Smith,
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2. #4388 Lauge-Hansen &£HF%F 3U-934A
ol 7} ek (42.7%), Danis-Weber ¥H=
Fol 7HF Bkt (36.3%).

3. Danis-Weber Type A= HEZ X5 &3
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