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Factors influencing the results of treatment
in Lisfranc injury of the foot

Hyoun Oh Cho, Kyoung Duck Kwak, Soo Min Sohn, Woo Kun Jung,
Pill Hwan Oh, Dai Hwan Lim

Department of Orthopedic Surgery, Dong Kang General Hospital, Ulsan, Korea

Purpose : The purpose of this study is to detect the factors influencing the results of treatment
for Lisfranc injuries of the foot.

Materials and Methods : We assessed the correlation between the AOFAS Scale and each of
the variables which might influence the results of treatment in 25 cases of Lisfranc injuries,
using the SPSS version 7.5.

Results : The mean AOFAS Scale rated 81.48 points. The degrees of initial soft tissue injury
had close correlation with the AOFAS Scale; while time from injury to operation, accuracy of
reduction such as the alignment of the tarsometatarsal joints, gap between the first and the
second metatarsal bases, and the foot arch angles had moderate correlation with AOFAS
Scale(p<0.03). The age at operation, types of fractures, joint space of the tarsometatarsal joints
had little or fair degrees of correlation with the AOFAS Scale(p=>0.05).

Conclusion : The factors influencing the results of treatment for Lisfranc injuries included
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initial degree of soft tissue injury, time from injury to operation, and variables related to the
accuracy of reduction such as the alignment of tarsometatarsal joints, gap between the first and
the second metatarsal bases, and the maintenance of the foot arch.

Key Words : Foot, Lisfranc injury, Result, Factors
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Table 1. Mean Values of AOFAS* Scale according to the Variables

Variables Mean Standard Minimum  Maximum  p - value
(points) deviation
Overall 81.48 10.88 60 93
Degree of soft tissue injuries 0.000
Grade 0 91.00 1.41 91 93
1 89.60 2.70 85 92
2 86.00 3.80 80 91
B 68.13 8.43 60 80
Time from injury to operation ; 0.102
within 1 day 85.80 4.61
after | day 9.21 13.18
Method of treatment 0.661
closed reduction 81.25 11.41
open reduction 83.38 10.18
First tarsometatarsal joint alignment
acceptable 87.35 4.34 0.001
unacceptable 69.00 10.04
Second tarsometatarsal joint alignment 0.001
acceptable §6.94 4.56
unacceptable 67.43 9.73
Fourth tarsometatarsal joint alignment 0.001
acceptable 84.75 8.17
unacceptable 68.40 11.19
#* AOFAS : American Orthopaedic Foot and Ankle Society
(83, 27 £Y3E TE 2) A % tHp>0.1).

A2 3} scalez} o] AFBA|FE= 0.1630]Q T, AHL f‘] WA HlFEd W02 MRt dEs B
thAl 10 & A% 2802 o] HTeE & A7l 7] 2ol 2@ o FAN EFHEIE
A 7123 =2 YolA 9 o];} Qo =ayge A AEH FE IFOE o] v s T scaleo]
wMﬂﬂ&ﬁﬂHE Y 7P £ Wel M ou) 2P i 8L2SHEE WA 1141), 8338H(EF A}

7 919 thp=>0.1). 3HH Bz = 1_2\1:245151 B 7
ol A e ABA 471 08682 A EAA w7} Al e
= scaleo] F-2-2 & & 9191 tHp<0.01)(Table 1, 2).

TEMA B2, NEYE G2 21
TAF TE7HA AHA Y F scale ] Alojol =
ABA G 0T122A Z7]6]] & T4Z scaleo] =
= & T AATHPOOL). o] & THA] F=4F 1Y 9]
&} o] F2 o] Bl ste] B T scaleo] 242} 3
T+ 85.80%, 79218 0 2 A 19 oo 4% 3 7 90
scalec] 3 U g 2] o A 2 ¢

oY b

0180 24 BBAY% T50)4 23 Ekort 2
4 7Vs @ 53 Ul A 91 91E 2ATHp=0661)Table
1,2).
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Table 2. Correlations between the AOFAS Scale and the Variables

Variables Corrleation Coefficient p - value
Age at operation -0.163 0.436
Type of injury 0.031 0.877
Degrees of soft tissue injury - 0.868 0.000
Time from injury to operation -0.712 0.000
Method of treatment 0.051 0.811
Reduction status
alignment of tarsometatarsal joint
first 0.712 0.000
second 0.684 0.000
fourth 0.509 0.009
gap between the first-second metatarsal bases 0.517 0.023
joint space of tarsometatarsal joints 0.091 ~ 0.448 0.048 — 0.758
foot arch related variables
talo-first metatarsal angle -0.564 0.010
calcaneo-fifth metatarsal angle -0.519 0.019
calcaneal pitch angle 0.594 0.006

7} 2+ 0712, 0.684, 0.509.0 2 A eke] A} 317]
o o] #A Mo £ AL scale® =5
2 A (p<0.0), WEA 1, A2 F F5 A
Bl 7} A4 2 == 3E A R F
22 zjol A 7k = F U] DA & TAE 7HA|

& 4= l9ith g AL A2, A4 2 S5 A

A

ng M

[ SR T
oo ¥

]
o
s
o
%
4o
H
)
o,
ol
e
lo
[
ol
)
g2
rlo
o
o
= ol

7t scale= Z}2Z} 87.35, 69.00; 86.94, 67.43;
2 o] 21 HHp<0.01).

A2 FFZ 7)AF Abo] 2H52 dnigo 2 13
mm7} 73 /¢o] Z 2 mm o] == |7 Z
I Aoks). AAEE 2 mm o)A o H|AGFo = 7+
FotAth. o] 7h5 3 scalealo] &) A
A A2 TFZ 7| A Ate] 7H S
scale2 Sl TH(p<0.05).

5719 £ 5= #4 747He] 7453 scale}o] Al
ole = #4] 7H5 g £ el A &7t AT
(p=>0.05).

Ju

329 894 H2 3 BA FNS L
=A% A9 B A 997] B2 o] A7
A& Aol A E JFL o} B 5 YAk o
Aok AAD QAN AZAIZSEL 2 52 A
5FEEY 7% BT AR scalest ] Apold] A2

7}z} 0,564, 0.519, 05942 A B4 7154 5
14 0|7 2 Bl FThE 25 S0} 7} 2ola)

scaleo] RFS & 5 A3 th(p<0.05)(Table 1,

il‘
=
S o i

ST

i

=
=

i
e M
o\
e
i)

e

S-S YRR TR SAbow
w 3sto] ole] 791 £l 5

2 AT o AA YolA 5
B3 4 099 BhE 4

o
ol ol

=4
ST

it

ao rl [y M

ox ofy &
4o i &

M e =2
o i
ol
e
o
)

L
i
rH
il
[,
e
b

dooyo .
de
2

> o r:‘:;* b

o
Ho
= oi
<o o
)
it
RR
4

o2
1)
iy
i1t
rlet
Lok
offl
rlI.

&

R
i,
ST U

o

o2 +
B

L e o
o ol ox
fie
=2

%o% M i

L

o
S g N
H _l\[,
i wo
A _;r;
B S
M
08
] e
£
B,
ufn

Ao )

2

32 £
F e

-]

2
o o I'ﬂ

Be] 7874 3}

o0
o
rle
ofrl

Komenda

@

Jo
o o[ L Y

o
ot
ki

to

-9} X 52 Fele] A o] thate] of 2] A
=& AT AR ZA e I G332 vA
2 Gerhi st B A7 A G A



HE Y NN F¥E ORI 201 - 965

S 7ete] ABASE 00230 24
& JEolitk 22ty SR Aeo
1o A CIR s} Zo] BA Hes7]el =

7
£ A9l BA BAL & 4 QA w B4 5}

o?-
1)
lN i)
X
g
N
e

= == 4

T8 FA WellA 4 Fel o X 52 zhe}e] Apo]ei
on] Q& ARAAE LAE £ A 2
T BAl AFEF SHAHEY scale} Al =
733 29 ABARAE R ARz £ AL}
AT E scaleo] H5S &4 F AUUEH, AFFE &
Ao] ATTE A H T BE P I FH 20
787 B7] wiel] 2 5450 e] Ui g 8ke- m] %]
= ALZ AUtk 9523 £4 A& 9 scale}
o] FaA = OE Mol A B 7k 24 Yehg
AN AR &4 FAEVHAE Al 7HE 2L g
g U A= AL E A

A& A Z A7) t et 7] XA B 7L A FL
&S v xith= Ao] AukA el Asfo]m ! lm’,%
AFNME 774 F FE7H2 A3 A2+ scale}2)
Alelel] FEE o] =9 AHAAE KA 27
o F&& Al gt efo| A] 11 scaleo] E&S & 5 9l
AT, ¥4 7 1f‘é-rl Lﬂoﬂf‘d Z7)0 =5 o9

EER R ;

S Sl B, R FEE G5 R824
o) Y A= £ FZ BH &4 VT
% Sl Aee] 7hahE] e T 20%e] 4 39%7

<7] Eﬂ]ﬁﬂ‘ﬂ 3241011*1 = G
ol 15 o] A A = AT
ASHH O 2A] ¥ AFMEHE
© 2 A F 97 w ol v)4E HhH o E 2
F9 TR S G FEARAAE B
3} u] 20 42 o) 0] 23} Aelol= ¥4 7}
SR WA olE e FRAAE & FE g,
ol= AHAEo] H|FHALO 7 Y B gl ulE AT R
ot nE HYHOE A7) R Qo
A2 HH, o) g ste] ThE AR EE 22 Ao &
b SHEl e ot S ol fRE s el ol e

i

ol

e

7

#

e RS
ERPENER

ol c‘i}?,
A
[1=JRAN]
e o

rf

N
=,

G i

1ol Qo1 A A Abel] mhebA] = LpARRS1920) K.
105 2231 4 7, Chung S92 A1, 4|2, A3 &2
Ao UAHR LS, A4, A5 B = K734
15 T Mulier 502 UAME 449 ool 4] F
SE W gol LAY A3 ATl e IFL
v X & P Ths A% 4H7tH F23)
o stk AAE ) 6l BEK-ZH0 2 35S
) 34 Fol o2 1% 7ol 24 o) S
gz AN

AEAE ] wE A EZA o] tjste] = 3 ¥
o2 BHE oo} 94T BALL WAL A8
A7 Fohe R0l ukA < Asfo| D) 2
AT AHNAME 22 228 RO Yo 3|25
o Z HEEF o Fo|ME 28| E scaleo] 754 o] 5}
2N HEO AAE BYed ole AR ARZY &
“ﬂimﬂﬂmﬂﬁﬂﬁlﬂ 7ol g
w29l 20 2 AlE E o) & 3 Mulier' V= &4} X]—?&]
7t BEAZ £4E F7) H o )RR o=
”ﬂﬁﬂﬂiﬁﬁﬂiﬂ“°¢Aﬂ&dqﬂ
T34 AR date & T WA 293004 2

e 228} U, 2440 £2 52 9 49

= o J
'rJ

o

N o o of)
o 2 oox _]N _|Hh|

rir

J

r|r rlr

o] Lo m, &4 Zh=o] Imm oW o] 2, A 12 FE5F
71 A Ato] Zb=-0] 2mm O] H A S5 Sk 2o of
A & ol2)7t A B el AE AFE 553

Aoz 7]._r.0}.rﬂ|;+9 10y
Z}z}o] 20 == 9

A3} x| & Ahobe) At
A U B HaE
O

3} %)
219 21}, Moris =7
%

%Lﬁi Z(medial column)<] e 7}zE9T A
AL A1-AS E2 = B8 AY oA T v

W %WF 7—11&61-71 #1% zﬂ 1, A2

452 %

ﬂ

b
S

)g}ddﬁ r/]' Z+z+ 0712, 0684,0509&}\% 25
ADBA S B, AL A2 = =
FRATII AL S L S5 B
of Hlé}cﬂ =5 x%keH, z 34
735l scalee] 27| 1A =t} A
1745 Abe] &] 7F= 3} scalet] Ale]eol =
o ARAAE BAT 2o 2 = 1

U ofy i
rx ol

[=]

S

ox
L
X

B ma FH
0{';4 o e

e
ne e
L2
o,

N
o
=

o,

~

=

ool ofd 1o Sy uR H1O

m},



966 «. QietBELE|A| / H123 A=

25} scaleshe] Apolol i HES) HTAAE MRS
o} ol AAE e ool A 23o0] I mmE Wi A5
7 IR MBS Ao BEHE ST, et B
A ZA AL A2 A ED FE BE AE A2 F
£ 7|AF Alo] k5 Fo] AR A FEER
GAL vAE AoE #HuEg oy, 7t L 25
4 715 | mm oY 2 FEE ool g Zlog 7

@E AT
4% T Z o}x] #isld] tf sl Sangerorzan 520
Al ol 20%90 4 B o] FRHEAJTY B3t
], Faciszewski 5%2 o} 2] 7} §-#] 5 o] of %]

i ]O

i
J_E by
P

A7t H 02 AT AAEL = oA 9 2
2 B A SN AZ 2 W A
Jol7h Ml A A e AZA 220 7L E
7k Jel3 %2 ANES A9 SR
2k7ke] W49} scalezhe] Afolol FEE o] 4
BAE AN 52 5= o} 7} A S ook A=
71 22 202 AVY % gglow, WH=o)
(129%)90 A1 = scaleo] o]w] Q1A W¥keh.

s
=
e

2
[
ol
;e
il
r\.
N

bl Rk e (OB 3B
o
i
N

o
ol
£,
(¥ )
e

iz
frt

22 5% 24 4 AR A7 JFE A=
89 B9 A, B4 75 2 WelA dn
28 £4RE M B GFL WAL, FAF
FE7HA] 73 A2 B EAH S0l ARZA A FF
=2 9 viAc, A5 SAME AL A2
A4 2 55 DAY, A12 52 71 AR Abo)
13, = ol £7] 50 FEER AFL HAE A
o2 EAFqc

EY AR PPOEN EFHEOZ A 4Yo)
REAHA o vlE BYHOR JRY Y}
e i : WE gy

REFERENCE
1) 2k 2Al S HE 2kelst 0|58 =222
4799 22 % BT 94 28 o2
4 3}3] %], 5:212-218, 1992,

=
=l
0
fo
=
01
ra
_!
2 (i
oo oy
I
|-'J
i)
ik
i)
e
)
T

Z8}3] #], 1:112-118, 1997.

5) Arntz CT, Veith RG and Hansen ST : Fractures
and fracture-dislocations of the tarsometatarsal joint.
J Bone Joint Surg, 70-A:173-181, 1988.

6) Burnet JA and Wiley JJ: The late results of
tarsometatarsal joints. J Bone Joint Surg, 69B:347-
440, 1987.

7) Ebraheim NA, Yang H, Lu J and Biyanni A :
Computer evaluation of second tarsometatarsal joint
dislocation. Foot Ankle Int, 17:685-689, 1996.

8) Faciszewski T, Burks RT and Manaster BJ :
Subtle injuries of the Lisfranc joint. J Bone Joint
Surg, 72-A:1519-1522, 1990.

9) Felder-Johnson KL, Murdoch DP and McGanity
P : Lisfranc’ s fracture-dislocation. Clin Podiat Med
Surg, 12:565-603, 1995.

10) Fox IM and Collier D : Imaging of injuries to the
tarsometatarsal joint complex. Imaging Foot Ankle,
14:357-368, 1997.

I 1) Groshar D, Alperson M, Mendes DG, Barsky V
and Liberson A:Bone scintigraphy findings in
Lisfranc joint injury. Foot Ankle Int, 16:710-711,
1995.

12) Kitaoka HB, Alexander LJ, Adelaar RS, Nunley
JA and Myerson MS : Clinical rating system for

the ankle-hindfoot, midfoot, hallux, and lesser toes.
Foot Ankle Int, 18:187-188, 1997.

13) Komenda GA, Myerson MS and Biddinger KR :
Results of arthrodesis of the tarso-metatarsal joints
after traumatic injury. J Bone Joint Surg, 78-
A:1665-1676, 1996.

[4) Lu J, Ebraheim NA, Skie M, Porshinsky B and
Yeasting RA : Radiographic and computed
tomographic evaluatuion of Lisfranc dislocation : A
cadaver study. Foot Ankle Int, 18:351-355, 1997.



S5 UE LY AEELO ¥F2 ORI 89 - 967

15) Meyerson M : The diagnosis and treatment of
injuries to the Lisfranc’ s joint complex. Orthop
Clin North Am, 20:655-664, 1989.

16) Meyerson M, Fisher R, Burgess A and Kenzora
JE : Fracture dislocation of the tarsometatarsal
joints: end result correlated with pathology and
treatment. Foor Ankle 6:225-242, 1986.

17) Morris KL, Giacopelli JA and Granoff DP:
Medial column instability in the Lisfranc fracture
dislocation injury. J Foot Surg, 30:513-523, 1991.

18) Mulier T, Reynders P and Sioen W : The
treatment of Lisfranc injuries. Acta Orthop Belg, 63-
2:82-90, 1997.

19) Resch S and Stenstrom A : The treatment of
tarsometatarsal injuries. Foot Ankle, 11:117-123,
1990. '

20) Sangerorzan BJ, Veith RG and Hansen ST :
Salvage of Lisfranc’ s tarsometatarsal joint by
arthrodesis. Foot Ankle, 10:193-200, 1990.

21) Tschern H and Gotzen L :Fractures with soft
tissue injuries. Berlin, Springer-Verlag:152-158,
1984,

22) Vuori JP and Aro HT : Lisfranc joint injuries:
trauma mechanisms and associated injuries. J
Trauma, 35:40-45, 1993,



