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Comparison of two anatomic reduction criteria for open reduction and internal fixation of Lisfranc fracture and dislocation
// WANG Xing—yu, HAN Ce, GENG Xiang, ZHANG Chao, WANG Xu, MA Xin. Department of Orthopedics, Huashan Hospital, Fudan Univer-
sity, Shanghai 200040, China

Abstract: [Objective| To search the method of determining the anatomic reduction of the first metatarsal cuneiform joint during open
reduction and internal fixation (ORIF) of Lisfranc injury. [Methods] A retrospective study was conducted on 74 patients who received ORIF
for closed Lisfranc fracture and dislocation in our hospital from January 2011 to December 2019. Of them, 35 patients in the earlier stage
had a single criterion (SC) used in ORIF, which was anatomic restoration of the dorsal and medial cortices alignment, while 39 patients in
the later stage had combined criteria (CC) used, in which hallux tibial sesamoid position on the anteroposterior fluoroscopy was added based
on abovesaid standard to avoid the rotation of the first metatarsal. The perioperative, follow—up and imaging data of the two groups were com-
pared. [Results]| All patients in both groups had operation performed successfully without serious complications. There were no significant
differences in operation time, total incision length, intraoperative blood loss, intraoperative fluoroscopy times, walking time, incision healing
and hospital stay between the two groups (P>0.05). The end point of postoperative follow—up was of 10~14 months postoperatively, before
removal of internal fixation. The CC group regained full weight—bearing activity significantly earlier than the SC group [(61.6+9.0) days vs
(69.2+7.2) days, P<0.001]. At the last follow—up, the rest VAS score and walking VAS score significantly decreased (P<0.05), while the AO-
FAS middle foot score was significantly increased in both groups (P<0.05). At the last follow—up, the CC group proved significantly superior
to the SC group in terms of VAS score [(1.4+1.0) vs (2.7£1.5), P<0.001] and AOFAS score [(98.2+3.9) vs (95.5+6.0), P=0.025]. As for imag-
ing, the step—off sign (SOS), C1-M2 space, M1-M2 space, C1-C2 space, Meary Tomeno angle and Hardy—Clapham sesamoid scale in both
groups significantly reduced at the last follow—up compared with those preoperatively (P<0.05). At the last follow—up, the CC group got sig-
nificantly less Hardy—Clapham sesamoid scale than the SC group [(2.6+0.5) vs (4.7+0.9), P<0.001]. [Conclusion] Anatomical reduction is
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the key to Lisfranc surgical treatment. The alignment of dorsal and medial cortices of the first metatarsal cuneiform joint, combined with the

position of the hallux tibial sesamoid, can ensure the sagittal, coronal and rotational anatomical reduction of the first metatarsal cuneiform

joint.

Key words: Lisfranc injury, open reduction internal fixation, anatomic reduction criteria, sesamoid
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Table 1. Comparison of preoperative documents between the

two groups
fok SAEEA —hRiEd] Pl
(n=29) (n=28)
AEIE (%, T ) 37.7+11.9 383£12.4  0.854
PER (19, BB4x) 19/10 20/8  0.638
BMI (kg/m’, X +s) 21.0+1.7 21619  0.256
WG EF ARG (d, * +s) 4.3£3.0 43+30 0976
W5 (51, A2147) 16/13 14/14  0.702
Myerson 437 (f4il, A/B1/C) 9/8/12 9/9/10  0.721
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FEMFF B Hardy PFIr<4 7o BRINSS 1 BOHRSCTT S AL
J5, R RETFIANAR 2 (8] 1e~le), ZJRSE
GEL T

B 1. BB, 41 %, la, Ib: RETELIEN X 2. BV X £ A 7R Hardy—Clapham 5% 4 £, C1-M2, M1-M2 #I C1-C2
[EIBAIETE ;s le~le: BAIMEE ST, WA 2 BRHLOCTS . PIIAEXI IR 47, C1-M2, M1-M2 Al C1-C2 [H] B4R B 1E %, Har-
dy—Clapham SYEE 2, NEIEYVE BRI I~1h: R 1 FEEE, NEEYAE R, Hardy—Clapham Oy, Méary—
Tomeno i 3.8°,

Figure 1. A 41-year—old male patient. la, 1b: Preoperative anteroposterior and oblique radiographs of the affected foot showed fracture

and dislocation of the base of the second metatarsal, with 4 degree of Hardy—Clapham level, widening of the C1-M2, M1-M2, and C1-

C2 spaces; le~le: After reduction and internal fixation, second metatarsocumiform and medial column were regained good alignment,

with normal C1-M2, M1-M2 and C1-C2 spaces, 2 degree of Hardy—Clapham level, and implants in proper position; 1f~1h: X rays 1

year postoperatively revealed the implants stayed in proper position, 2 degree of Hardy—Clapham level, 3.8° of Méary—Tomeno angle.
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ARG ARPIFRAE . VIREE . RIGHRIEN
o R HTFRASFNG SR A v PE S (visual an-
alogue scale, VAS) . 3 [E & B EF B2 (American
Orthopaedic Foot and Ankle Society, AOFAS) H & PE4)

TN I ARSI T8 2 38 X £ R,
HIF IO SRR A AL 5 B AR B2 BE 25 (step—off sign,
SOS) . 1 a5 2 i Al Bt (cuniforml — meta-
tarsal 2, C1-M2) . % 1 M5 —20 2 BB 16IBE  (metatar-
sal 1 — metatarsal 2, M1-M2) . &% 1 #2-5-%5 2 BL-E ]
B (cuniforml — cuniforml 2, C1-C2); 1EAV X £k %
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X KIS B Fisher REHAKELG o 25 900 B W 4H HE 3R
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Table 2. Comparison of perioperative data between the two

groups
sk AR H—FRAEL P
(n=29) (n=28)
FARBE (min, 7 +5) 76.2+7.2 75.8+7.3 0.842
YID RS (em, % £5) 5.5+0.4 5.7+0.5 0.269
AR (ml, % +s) 10.7+2.9 10.3+3.2 0.561
ARABEIIEL (X, 7 +5) 8.4+1.2 7.9+1.3 0.099
T HATERTIE] (d, % +s) 3.8+1.0 3.6+0.9 0.371
WIHaa (i, H/2/0) 29/0/0 28/2/0 0.148
FEBEREL (d, % +s) 3.120.7 3.120.7 0.857
22 BlVISER

ARIGRETTZ S N EE B Z T, AR 10~14
NH . AR RETIROR LR 3, B SRR 5¢
MG E R TR (P<0.05). 5
ARFTAH L, AR UK FE B2 R KR VAS T4 FI
11 VAS W43 34 20/ (P<0.05), 1M AOFAS
JEVES T E N (P<0.05) o ARAT, PHALE 45 R
I ER TG EE L (P>0.05); KRBEVIRT,
B A UEALFTER VAS P40 B &0 T o —hr 4l
(P<0.05), AOFAS P TCi#25% (P=0.089),
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PIAL R AR A POR LR 40 5ARTTHILL, R
IRV P R 1 SOS. C1-M2 [HIBR . M1-M2 [1]
B, C1-C2 [A]BR . Méary—Tomeno ffi FlFF 1 Hardy i1
Gr¥ 5 2N (P<0.05) o ARHFTMZL ] Fik 240 &
TR 2R TGt L (P>0.05) o RIK VI
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(P>0.05) ., HE G B 1 Hardy—Clapham #7485
SR E/NTH—ArUEL (P<0.05),
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Table 3. Comparison of follow—up data between the two groups

(x xs)
sk bR A pRifA P
(n=29) (n=28)
SEA 1 G BT A] (d) 60.6+8.4 69.0+6.7 <0.001
B VAS D5 (41)
AT 42+1.6 4.5+1.4 0.456
RUBEDT 0.8+0.8 1.120.8 0.156
P <0.001 <0.001
17 VAS W4 (41)
A 6.6+1.0 6.6+1.2 0.869
R 1.6+1.0 2.7+1.5 <0.001
P1ia <0.001 <0.001
AOFAS 143 (43)
P Nil] 45.0+5.3 45.7+3.8 0.564
R 98.2+3.9 95.546.0 0.025
P{E <0.001 <0.001
33 it
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Table 4. Comparison of radiographic data between the two

groups ( ¥ +s)

. FAWEA  R—pRiEA P
(n=29) (n=28)

SOS (mm)
N 3713 41+10  0.176
ERIiv] 0.0£0.2 02+0.5  0.135
PAE <0.001 <0.001
C1-M2 [H] B (mm)
ENif] 1.7+0.3 1.7#02  0.794
ER/i] 0.6+0.1 0.6+0.1  0.483
PAE <0.001 <0.001
M1-M2 [E]BR (mm)
NI 2.6+0.2 27+02 0535
ERI ] 2.0+0.2 2.0£0.2  0.555
P{E <0.001 <0.001
C1-C2 [P (mm)
PNl 2.520.1 25+02 0953
ER ] 2.1x0.2 2,102  0.734
PH <0.001 <0.001
Méary—Tomeno ffi (°)
AR 8.5+2.2 93422  0.152
ER/Ni] 3.7£1.5 42+18 0238
PAE <0.001 <0.001
¥ Hardy W43 (43)
ARHT 5.01.1 54+1.1  0.186
KRBT 2.7+0.5 47+0.9  <0.001
P <0.001 <0.001
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