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Comparative Study for the Results of Ankle Fracture Depending on
the Extension of the Posterior Malleolus Fracture

Chang Soo Lee, M.D., Jin Soo Suh, M.D., and Jeong Woo Yi, M.D.
Department of Orthopedic Surgery, Inje University llsan Paik Hospital, Goyang, Korea

Purpose: Posterior malleolus fractures of the ankle involve the articular surface of the distal tibia,
and are related to the axis of weight bearing, which often causes difficulty in reduction and fixation.
It was assumed that patients with ankle fractures combined with posterior malleolus fractures would
be more prone to arthritis than those without such fractures. The main aim of this article was to
define the relationship between early arthritis and an ankle fracture with a concomitant trimalleolar
fracture or bimalleolar fracture.

Materials and Methods: Among the patients who had undergone an open reduction and internal
fixation of the ankle joint between Nov. 2000 and Sep. 2005, 52 patients had a bimalleolar fracture
or a trimalleolar fracture, and underwent metal removal. A retrospective clinical and radiological
analysis was performed on the 52 patients. The mean follow up period was 25 months. Thirty-six
patients had a bimalleolar fracture without a posterior malleolus fracture, and 16 patients had a
trimalleolar fracture with internal fixation. The mean ages of the two groups were 36 and 43 years
of age, and there were no significant differences in the gender distribution, route of trauma, and
smoking between the two groups. The post operational rehabilitation treatment was applied equally
to both groups.

Results: The VAS score of thebimalleolar fracture and trimalleolar fracture was 8.8 and 8.6,
respectively. The AOFAS score of the bimalleolar fracture and trimalleolar fracture was 84.0 and
83.5, respectively, showing no significant difference. Only the patients who underwent metal removal
were included because of the radiological analysis. The Kellgren-Lawrence scale of the bimalleolar
fracture and trimalleolar fracture was 1.00 and 1.31, respectively, showing no significant difference.
Conclusion: This study showed that patients with ankle fractures concomitant with posterior
malleolus fractures had equally favorable outcomes to those patients with ankle fractures without
a concomitant posterior malleolus fracture. Studies with more cases, a longer follow up, and pro-
spective approaches will be needed to confirm these results.
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Fig. 1. A 32-year-old woman
had a bimalleolar fracture of
the ankle joint (A). The medial
malleolus was fixed with a
cannulated screw and K-wire,
and the lateral malleolus was
fixed with a plate and screws
(B).

Fig. 2. A 49-year-old man had a trimalleolar fracture of the ankle joint (A), The posterior malleolar fragment was fixed with two cannulated
screws (B). The plain radiograph after metal removal shows a well preserved articular surface and a remnant of the broken screw (C).



472 OFs - MBS - 0[5

3. &= & A Table 1. Summary of the Results

Fah 29l 24 ool Augiol YT UHE 4 Simeleokr Trmaleolr .
siolet] 657k welA) AT 1 Fo 22 A% Rl fectues _ Tectues
e e e T T SV
HE Ax=xE x5 A A= HelE 58519t & K-L scale’ (mean+SD™) 1.00+£079 131+087 029
AAES EHS TS Ho7]A] G2 9 A3 "VAS, visual analogue scale; 3D, standard dgviatiop; TAOFAS,
ob7|% sl ot} 2 A Y 9ale Rz zo] HEs) ﬁglzr:gslaa/rr’[;&%aeg;e.Foot and Ankle Society; *K-L scale,
o 55T WEOR BHE Sasts 497 Hgkon
23] el XS] B4 4Tt eldew A
A% Aste] 14 F 194 B2 §EL el T A A
she Ae UHOE ST, 1. YN 2

7 ) S o o] A 367F A 247

4. UAYH 24 (67%), BatAY 36.04%aL, 3} =do] FHHE Gl

N B4S ARF 529 5 T3 B0l glol ¥ Tulo] AN 444 1AL S At BHL 169 %
ST AR 360, S AW disf TAES AW JA 1178(68%), BatdE 43042 F3b FHo] 9l
T 16009 T 2o BRAo] mIITE A% FAA ASTE ol £Y werout A Aol glolet
S| 559 A% VAS (Visual analogue scale)E (p>0.05). F wollA9] SHE&(31% : 50%), +4 F

=

ol gsto] HAsHoiTt, E9l n|a PSR ELd 2A)7)(3.55¢ : 3.449), ZEAAA 74469 : 4772

o}13]9] <t WA 7] B7F AIAFI(AOFAS score)s ©] A FA717H763Y : 652%) TE frolgh &pol7t ¢l
83 T FAAY At BUHE S8 S BlaLskal thp>0.05). VASE 0]43t £E0] Ar 8 843} 8.6
tt, Hog Zo|7k §IGlaL 2F FAIAY AOFAS H4e
84,073} 83,5822 A Ju|9l= At 7t GIlTHp>
5. HARISHY E4 0.05)(Table 1).
YA Zd2 A HeoA & A} & 13, 6
F, MY, 671€, 19 HH o2 E4E o 9lo] o] 2. UAMEN FA
o AES £4S Alketgley, HEYe] Ay Hxe S FELNN HF FAAY B Kellgren—
Kellgren—Lawrence scalex #-83to] ZAF £+ 4 Lawrence scaleZ 1,0991 v} ZEZoAE 1,312
£ 0, At =0 BY W& 1, Hes] =0 Kol A ARE o7 oksel Autglon gt FHFoA tha
U o) FRo] gl A5 2, WEs] FF0] Ho|r e & Beloy o] Egt FASH Aol §llchp>
WEA ] Aulgh vt BY & 3, §&e] F50] 0.05). 31+ ZdHo] Y9 A& B 1/4 o}t &4
Ho|m FATA] Mgt 7haet $ AFst A3yt B go] 1L Al 16909 Hat U TEW W A=
£ 49 STAR BRI BETL F4 AAEC] Al L 34.1%%tHTable 1).
FH A HF FAANY H BH ASH, S,
mortise viewE o|-§3to] Bt o
S WES A 9 23 A ARRe] o] WAgst
6. SHX &M A AEstel B A% fAg olg A 2 dAE
SAA £4-2 MedCale version 8.1.0.0& A3 AT Kot wufjof qlo Fashal, &4 Tok 3]
om FEO| A7|7} AN GRS wEA] ohobA HIEL Ho| 2 gfojAof gt A GSHA oA HT BHL
2 9] £4921 Mann—Whitney testE AHE-5FSLS ot A3 ol opdet AZe) v et 3] 2
™ p<0,05¢1 4% FAHLE Folsictar wyshaict. Sk w2 HAA Aol sl £ I A1H 9



ol
=
113}
2
1o
I
=
2
4
=2
a8
ru
1M
sl
1]
I13]
w2
1o
X
i)
o
El
|'O
-+

o
o

X
R
)
rlr
e
iy
rO
o s
o
Fu
o 1
n)
)
k1
s
i)
)
__)&‘

1

o B
Mo hu

e
(0

i &
o2
=2
=
<
o)

o ox
o
=2
N
i)
r
o)
[
i/
o
2,

O i R A

e
ol
N,
o
A,
Ko
%9,
i
14
'y
()
i
fo
m
o

I

M
flo
>
=
i)
2
=
:?L
4
S
N
B
|o
i
u)
o
=)

o %
ooy o frf
2ot o oo
H 4> 2

e 52

z

ox

=

"

v S

T

o

o

>

I IR (R o )

alr

.

[*2)

~3

S

IS
H
o
1o
o
[e]

%)

1t

|
57} o S WY BN e o
]q&lO,lZ,lS,l’]) o o

;O

tlo
oy, L1
ho

Kok e

R
I
=
S
Wi
o
i
i)
o
rZ ok
2
(o
2
pet px 1o
4 O =

=
w0

=
U

Job oL we > R
oo

=2

rlr ol 2 ox

o
e ox
2
o)
%
1o
N
e
oXx,
o,
c
o

o =
L
O oy mu 1o N

*
o

=2 72
1tHY | Haper®} Hardine 9% oI}
ok 50%9] Fk AL AT 5
) k=il 890Ut Scheidt S-& o] 7

o rpr
oz
iod

52 30
L
=
o
.
—_—
N
o
S0

Q.
o
N
ol
X

N
N
)
N,
‘H,
>,
)
=
=
tokt
)
rE
ol
A=)
o
)
Z
e
o
o
ox, A
&£
i

tlo
=)
{0
-
%0,
rlr
0,
i
o
rO
o flo
=

]
P

~N

4o

%

3

o5

ox.

U of

ot

o)

o

Iy

1o

jakd

=

Sl
e

s

o F
oZ
&
0

i

O

=

é

=

pc

k1

0]

Hu)

e

o

<

jubad

rx N

25

ol
o,
N
u
Ho
%
>
rlr
A

—g P Al A
AR ARle] il Faskil=dl B 7 <fte]
= Fafsl =4 AAee Al
SollARE ZAo] 7RsRt 397t WobA A i
g A= ek e AREY AT 155 A
e 7-Foll =gt Ao
dEHOZ Y] wlzo ol &

ol

>
o2,
o

1
B
1)
o,
_1 \(
S
ot
N
au

o &
o
(0]

. o

My o o2k
>,

2
o
D3

N

glj

ok

olN

o

[‘

o
—

it < o
%Q,
=

o XL

-
2,

F

N
k1o
QL
Ir
P
°
Ehid
i,
A=)
2
141
X,
%
O U
o
R N
R

mx —Q 2 o ik
oXx

o
=2

R oAx
2,
[o

>

gg

ot

o

5=

o 2 rr
>~

o oX
(s
o
oX
o rj."._l‘
Hi r
LG
£ 3R
i,
i,
=

o {T
1%
fijo
P
ki
gr]i

N S |

o
ol
—
o
=
1o
ol
-z
A
o
ox
&4
tlo
M X2 2 @

g
D
5
olr
o
o
=]
ot
=3
1o
Y
o
il

e

o,
i

3

W] A G A Al
W] 2, ke v A Solet st o
A3ke Holohn stae!. AAEe] B ool

c

gu
}01.
ook oft

oo

5.

o o (2 orr £ 1o 82 rlr o

473

oF33l AnaE 20| Ko okoron o] ofulw
22 7)17b0] 257192 18] Z7] eroron Hlwat
0] e Aol = o] HTkE Apo|E HolA|

TG AE vrehb ghsht AR A4S
A7t Tt o] G A9 B A2 /A7)
27 Bye) % Bobgy, BAY S0z dgdr
A4 BAE 2A) $5T T B 2A) ofiel 4
flol 21 A=t IR A ololH B o

T AUE HoiEm glot 2 Br ge S %
712013 HFHS B4jo] Sikeol & O A7t

o

g4 2

. Bauer M, Bergstrom B, Hemborg A, Sandegard J: Malleo-

lar fractures: mnonoperative versus operative treatment. A
controlled study. Clin Orthop Relat Res, 199: 17-27, 1985.

. Chung MY, Rhi WS, Song WC, Lee SM, Seo SD:

Surgical treatment of fractures of the ankle. | Korean Orthop
Assoc, 32: 741-748, 1997.

. Day GA, Swanson CE, Hulcombe BG: Operative treat-

ment of ankle fractures: a minimum ten-year follow-up. Foot
Ankle Int, 22: 102-106, 2001.

. Egol KA, Tejwani NC, Walsh MG, Capla EL, Koval KJ:

Predictors of short-term functional outcome following ankle
fracture surgery. | Bone Joint Surg Am, 88: 974-979, 2006.
Harper MC, Hardin G: Posterior malleolar fractures of the
ankle associated with external rotation-abduction injuries.
Results with and without internal fixation. | Bone Joint Surg
Am, 70: 1348-1356, 1988.

. Hedstrom M, Ahl T, Dalen N: Early postoperative ankle

exercise. A study of postoperative lateral malleolar fractures.
Clin Orthop Relat Res, 300: 193-196, 1994.



474

7. Jarde O, Vives P, Havet E, Gouron R, Meunier W:

10.

11.

12.

13.

Malleolar fractures. Predictive factors for secondary osteoar-
thritis. Retrospective study of 32 cases. Acta Orthop Belg, 66:
382-388, 2000.

. Katioz H, Bombaci H, Gorgec M: Treatment of trimalleolar

fractures. Is osteosynthesis needed in posterior malleolar frac-
tures measuring less than 25% of the joint surface? Acta

Orthop Traumatol Turc, 37: 299-303, 2003.

. Kellgren JH, Lawrence JS: Radiological assessment of osteo-

arthrosis. Ann Rheum Dis, 16: 494-502, 1957.
Langenhuijsen JF, Heetveld MJ, Ultee JM, Steller EP,
Butzelaar RM: Results of ankle fractures with involvement
of the posterior tibial margin. | Trauma, 53: 55-60, 2002.
Mandracchia DM, Mandracchia V], Buddecke DE Jr:
Malleolar fractures of the ankle. A comprehensive review. Clin
Podiatr Med Surg, 16: 679-723, 1999.

McDaniel W], Wilson FC: Trimalleolar fractures of the
ankle. An end result study. Clin Orthop Relat Res, 122: 37-45,
1977.

McLaughlin HS: Injuries of the ankle. In: McLaughlin HL

14.

15.

16.

17.

18.

19.

20.

ed. Trauma. Philadelphia, WB Saunder: 357-390, 1959.
Michelson JD: Fractures about the ankle. ] Bone Joint Surg
Am, 77: 142-152, 1995.

Scheidt KB, Stiehl JB, Skrade DA, Barnhardt T: Posterior
malleolar ankle fractures: an in vitro biomechanical analysis of
stability in the loaded and unloaded states. | Orthop Trauma,
6: 96-101, 1992.

Talbot M, Steenblock TR, Cole PA: Posterolateral app-
roach for open reduction and internal fixation of trimalleolar
ankle fractures. Can ] Surg, 48: 487-490, 2005.

Tornetta P, Ostrum RF, Trafton PG: Trimalleolar ankle
fracture. | Orthop Trauma, 15: 588-590, 2001.

Weber M: Trimalleolar fractures with impaction of the
posteromedial tibial plafond: implications for talar stability.
Foot Ankle Int, 25: 716-727, 2004.

Wei SY, Okereke E, Winiarsky R, Lotke PA: Nonopera-
tively treated displaced bimalleolar and trimalleolar fractures:
a 20-year follow-up. Foot Ankle Int, 20: 404-407, 1999.
Wilson FC: Fractures of the ankle: pathogenesis and treat-
ment. | South Orthop Assoc, 9: 105-115, 2000.

WA FolahA e A7t wrk

)=}
CHAF S HiH: 20009 1195E 20059 9971A]
A

T3} 24o] Furslo] T3} 22 o) 14
364, 43419 A RE, 24 714, E9 o

A g3t

S 2o 3

S 22 Wl 329 ol $3 Bae 991 AT ¥
o
W) 27] #Age] WA Aol 1 BYE 2
Z

AFetRd 142799 A F, F A 9 A S
T BHS AFsi. B FA 7IREE 2570olgla, ofF Tt 2ol fls g Fdo] 36931,
o AT A 2ol 16430, F o] Hit AF> 44
5ol SloA ztole glglen, & F AL A& FUsH

8.670]3L(p=0.67), AOFAS score= ZtZ} 84.0%, 8358 2.2 (p=0.64) SAtH o7 F23 2o]= YTt
3 AT EAS S 55 AAES AdE RS gde s gt HE FAIA Kellgren-
Lawrence scale2 ZtZ 1,004, 131002 (p=0.29) JA] 3+ zlol= et

A E 2 34 244 oA T 2Ho] FHE Aoz BT vkt 483 148 dethd 3 -9
oM} w7 AR Fadt AAE Bojom T o 7he] A WAMAEA

[e]
o
MOIElOf: 22 $, gt 2, A} 24, At vlm

A tfste] #8H HEE F 75 AAES
Ad 5

Ae sk A et Fol Bwn] 83
o] ikl £ 34 o] 14 9he A4l
Ao pgstn ¥4 Awset

29e) A, WA Aol dhatol




