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Abstract Objective: To compare the reduction effect of inverse displacement reduction treatment and traditional reduction
treatment of grade [V pronation-external rotation ankle fracture to verify the scientific nature of inverse displacement
treatment. Methods: Cadaveric models of grade IV pronation-external rotation ankle fracture were prepared by applying 8
pairs of ankle cadaveric specimens to the closed discontinuous bone borehole according to the injury mechanism. Two-stage
paired crossover design was used in the experiment. After matching the left and right feet of the same cadaver,it was ran-
domly determined that plan A (inverse displacement reduction treatment)was used first in group A,and then plan B (tra-
ditional reduction treatment) was used, while plan B was used first in group B,and then plan A was used. The lateral dis-
placement and anterior and posterior displacement of fibula, medial malleolus separation and lateral displacement, posterior
malleolus upward displacement, talus inclination, talus displacement,and lower tibiofibular space were observed by X-ray,
and the Leeds score was used to evaluate. Results: The displacement of fracture can be reduced by these two reduction

treatments,and the difference was statistically significant. Leeds grading evaluation results showed that the excellent and

good rate of traditional reduction treatment was 87. 6% ,and

HAETH AR AARER A BT H (7172243) the excellent and good rate of the inverse displacement
Vb R 2 R AE (B, 100029) treatment was 93 % , which was higher than the traditional
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reduction treatment, but the difference was not statistically

significant (P>>0. 05). There was no statistically significant
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difference between the inverse displacement reduction treatment and the traditional reduction treatment in the reduction of

the displacement of each fracture end (P>>0. 05). Conclusion: Two kinds of reduction treatments are equivalent to the treat-

ment of grade [V pronation-external rotation ankle fracture reduction. It is indicated that reduction can be achieved without apply-

ing the supination internal rotation, and avoided the occurrence of secondary fracture during the traditional reduction treatment,

which provides a new method for the accurate reduction of the ankle joint in the clinical practice.

Keywords:

X HIEERE AT — KW EAN
174/10°Y, FHRENAAERIT B rh s 7 HE%E
YER . HETIG IR AL 2 2 A F 1 2 R4 405 R XL ok H
WO /E O 1 R TR R . R A Ak R A
FIER S G A IR I bR R85 T3 A & A F3%, /i
HR R — BB A B A Ak B 8% B L ) T 1 s 3 L ) iR AT
AT . HAEABE BE RT-FMEH Prin g7 b S T A HE 1
SATROR . S TR A RO w8 R A R OT 4
D A T 1k 1 AL AT ) A ) 56 5 A
F G A0 3 ) AR AR AR A 53 o 3 — 25 36 F A &P 4R
R G52 A F A i L.

1 HRIKMAE
1.1 B4

JSCN B 5 B R G 7 AR bR A (G T i A
PRAE) I 8 X5 (16 H) . Fr Ay b A H ik 56 % B I i ik
WA S L WU S5 A VB O I 6 5 s X R
R OC T T SE R TR DL A S T A R BRSO
[E] B AT S M BEAH 45 . AR AR T — 20 “C kA IR A7
1.2 JEmT-4MiE IV BE B G - P A B e 57

X ISR R R AT I e 38 N R Y PR 4 R B L e
PG R 45 A BR B BRI T P BE B 2008 4F 12 J] & 2016
£ 9 F B nT-Ah e AL =B a3k 18 Bl N A X £
HEAT DU L B 28 N AP BRE BT 4 BN BRI (0 v B NS B
Proe iy JEBE IFFE FARBR A F#EATARTE . SR HIAE G2
B FLER B F8 AE 7 RAR A AR iE R DR AT 1 B i R
FLACE . 9 BB -2 e 78 = BB B 0 3840 AL o o I 1)
it N A1 % T3 1 e - e IV BE AR R . AR X 2k
BT 0 s A A A S RS (L 1)

1.3 SERJrk

1.3.1 4k B 8 XFBRC T RB A e I A
B G PAHEATECN 40 A A B 2L A 2 8 LB 4
8 i, IR AL A3 T 9 7 e TR e A 21 56 — Bir B Je ok 3
BB AL T BRI S A F 1% B 4% — B Bt
TG E AT B B A F k. 7E
PR B9 BB 2 0] S it o g A AR A2 1) - 1 2 S A
X LN AL AT A — B, BAEE T X LIk
WA, A 2 o ol 7 b 52 60 T 96 o F 90 o A A Ltk AT
ARG TR R B T RS AR T 2 TR B
Pt T A ) A A 22 S5 5 Ak 8 2 AR B 0

ankle;fracture;manual reduction;cadaver specimen

1.3.2 BEE Ko seslq 7 IR R, SR AR R
FRIVZE A B 1 G D7 0 PR BR A BEAT [ E . BT 4 AR
HAZ 2.5 mm 1950 QAR R BEEEHR AT IRITNZ
Y i F7 10 2 4SR5 s, K F DB —FL2F 3 AR B4R
2.5 mm 5 [RFF EEHZF MR ER 2.5 mm. XFEA]
PLB7 1k 107 g B v o sl A 2% g 3 A I 3 ol I B O s [ 5
i B 4o () B R 22 4 0 S A 5 Wb b A R e Ak Sl TR )
A B DA 4 o) A T3 52 0 3k AR bt n 4 g A TRD O
A1,

() S IENIE
Bl EEEFLEEMERXT XER

1.4 Sk
1.4.1 BB FEEN BB FREET =8HY
P sy oy EE R IR 250 5 = e IR T E R B4
=BG N Tk HE N RR Y4 008 Iy 1) iF
e, BARERAEL IR 56— e drik 4z 5] 58 —
A MR R R WA T Il s MY & T BE B A 5 5 =20 AR
o B AT R A7 1) e 4 T AN 7 9 TP B A i 9 T
Je B S VU D B R R AT R A A 4 IE AR AR R L BT
B AL T LA AE
1.4.2 fEGENMNFREN EBHRENTFRREETE
4t Lauge-Hansen 43 B4 0 BL 1 09 52 67 T3 H A2 07
Je MR A 3 B BT A DR AT A A, LR 2B R
S R B SAT RSk AR A2 5] A2 A T v, OF b iR
5 YT R AR 25 5 A 3l a3 Y e I N e 4
TE R A BT IR HEER G 43 B 5 5 =0 Ak SR T i i TR
AP BRI BR L f e TS R 5 5 DD T R MK
FER PS5 B 52 07 Y BR 5 26 12 XA B L Y R L B
HEAT R A, PR BR I v ST A A T
1.5 WLERFE bR K Jr i

P AL HT S ik X 2k 5 A Digizimer 30,
FEAEA 100k A1 B AT o 22 A B o (B 220 (A B

(b) EERME



10

W E B (E 2b) C R A2 A R () 20) I R B4
(B2 . TRHEMEBR(E 20) 58 & (B 2D EE %

(@) SMEMUA AL

(e) TRk B

® FERE

Chinese ] Trad Med Traum &. Orthop.Jan. 2020, Vol. 28, No. 1

B (B 2g) R RHCE 2h) AR R 1 s RS
B 5 BREE AL

©

& BEEBG () BERE

B2 SHmNEsx

1.6 PEEbRIE
HRAE X 2k K Leeds™ fif #1197 43 b o, )52 B Bt
Wi s 2 o PR E (ILER 1D,

K H] Leeds fif #I3F 53 #E 47 PF5E o X G W Fl -9 &2
Piflt R %, Leeds PP bR L R . X 2 R /R Ll
J5 A AR BT S 7 B 67 <<2 mm . S R 1) 30T S5 A% A3
<2 mm, BB 5 BRI ] BRI RN IR HE A TR B
2.5~4.0 mm B 5 X A 45 5 0], X 2k o N A R A
AL <2 mm, J5 B E M 2~5 mm, 55 A
R E] BR3E 5E <72 mm, T R FHE 8] B 5 06k 0 AH L 1 9E <<
2 mm; 22, X £ 7R AR J5 B 4 > 2 mm, J5 Bt )
YE ML {57 5 mm S HE 5 A

LU PR A T353R 9 B0 S B B e 2 0 B BAR
SN T5 R AL AN ER AT S A AL L N BR A  L  BRAN O B
VAN Y i 11 2 o P S AN S 5 A VA Gl = s o W
S AN T %o B AT v B 6 Y S AL O s BRI AR < Sb
BRI 7 # A7 <<2 mm, SMERFT IS S <5 mm, N ERI Jy

A 2 mm, 5 <5 mm, B <1 mm,
TR HEEC A B B <<6 mm, B E NS <74 mm", i
A
1.7 Gitsforik
F SPSS20. 0 #4732 Ab B, 8 W kL K dE
H ats R R AT ¢ K5 LA PR &2 A Tk 19
AR o B 56 %t H B RN AR A B AU
Ky K HEHR «=0. 05, P<<0.05 ZRAL %5 X,
2 #£R
2.1 PFPFIEE ANLETE I

B 5 2 VA S =R VA SRR R A {12 = o (=L A i > VA
Pl /0N o JH X FHE B 0 B A B TS RS 7 L P R A B
P JE B R B RS M R e L 22 R A S5
TR L(P<C0. 05) s i 45 52 A ik B AL 5 5 B AL T
PONE A =i A VAR R B0 i = g 2 VAN i e g 1) 4
A7 BN 5 RS AT e BRI B R R A B R A
. 22 R A G E L (P<<0. 05) (L& D,

K1 FRGFLEEMNEEEBAFEEMUBEHENLE Tt
4
B {3 7 1] —— ‘A’E - - — : b
WA HT /mm WAL i /mm P WA A5 T/ mm Wi )5 /mm P

AR 7 A Aor 6.41+4.21 5.4443.28 0.031 5.9646. 34 4.7843.61 0.022
ABR R SR AL 5.33+3.13 2.52+4.98 0.026 5.96+6. 34 2.63+2.99 0. 050
PN ERAT Ty S Air 4.6442.45 1.10+1. 84 0.005 4.774£3.393 1.28+1.83 0.002

PN B4 B 6.4144. 21 5.4443.3 0.353 6.99+2.99 4.78+3.61 0.043

Jat B % 2.42+2.67 0.13+0.52 0.008 2.90+2. 36 0.89+0. 44 0.019

ERER P 3.70+3.04 1.234+1.92 0.006 4.354+2.85 1.44+1.68 0.003

[ EREg= 2 8. 6843.42 5.654+1.33 0.001 8.19+2.83 6.1842.09 0.001




PEP R R 2020 4F 1 A 28 BEE 13

2.2 PIR RN TR R R
Leeds it PP 9 25 3, w6 B8 1 2 4 F 1% & 07 1 £
KR (93, 0%/ T 155 & v F ik & 060 i B %
(87.6%) fH2ZER TG 2 L (P>0.05) (WL 2),
2 EBUSNFESERGELTE

8k R ER 3T B (FD
2H 51 e B W 2% HREE/%
Wi A 52 A Tk 7 8 0 1 93.0
W 2 AT 5 9 1 1 87.6
X2 0.831
P 0.776

11

2.3 WA TE S B AL TR A RO X

5d

WAL AL T IR AE SN ET S S AL L BRI 7 RS AL
R AN R 2 RN IR R VA = i R DA 7 S
T E ATk E RG2S (P>0.05) ;
T A5 1 5 A T AR BRI 5 A% AL e N BR 3  J TH AR R
B THBMAEMTR. ZRUERIT¥EX (P>
0. 05) o HAE T & kB0 st R I8 -1 A0 A 42 o7 10 RS 7 T
WA EA TR A TG E N Tk HERT
GiitepE L (P>0.05) (JLFE 3),

R3 EBMNEMSERGEMFES MR FD

Fh B P
25 77 % 457 i J5 78 0r 2 A B RAL
BIE AaEM KREM  BIEk FREM REN PIE BsEN REM BB ASEN KEM
WA EA T 12 6 6 8 5 3 11 4 8 14 10 4
WG ENM T 14 8 6 10 6 4 14 6 8 13 8 5
P 1.00 1.00 0.70 0.70
5 IR TR B iR g TP PR B B L
Bl ABENM REA B BRGEN REA BiE  AREN RIKBNE bR
W R A F Tk 7 7 0 12 9 3 13 8 5
WA A% B A T 7 5 2 14 9 5 12 6 6
P 0.46 0.44 0.70
3 iFie o3 P A BV 52 AR FE A . AP R OC T 3 K HL R R Y

SCH I S B Tk AL R IS B 3 S 3 7S 1
W) BACa 22 5 A ST o T S0 R A 3 T 0 i 4
3 S AE T 349 I A S A e - A e IV R RO 1Y 4 3
X BT ol 52 AL T 35 X 2% 4 i 114 52 A6 3R e M ) A2 (2 A
KA 22 TG 0 S0 3R WD T3k 10 52 037 80CR
FH Y i — 2L B IE 10 3 Tk B L e AiT- A1 e IV R BR
AT BT R A RLCNE o T R HE A B % SR AR A ) T
Oy R RS Tk A B A T A T L
Ze S G B S SRR R A A —E 22 57 . X
PSS P AR AR E—E R R BT,
T 52 B i PR Hh 390 8% 87 T 32 £ e A2 R e 2 aE I AR HE
BT 1 ] RERA — IR T S X W AT IR R AT 5T
2t — 2 W
3.1 “FACE T EAE A Tk E AL R R

BROCY S5 4 P e 52 2 o A1 BRI aok B HE w0 4 L
Je B MR S R R 22 18] O — A B B i R TR
P 2 05 A R R A X R A MR S R =
I )l — A~ L 2 35 5 BRI R E ™ 5 e A BROG Y
F1% 571 98 % S L ) 2 2 2 A0 8 R A RO T Lt R 9
PRA TREE A HT 5 SR K PN BR B0 304 o (0 458 Jo] FT sy OG5
B HRHLULFEM R T — A — BB 45 . %
FOBE MR ST G0 = B AT 2E4T B AL &
AR FLACAY (AL AR R IE R A5 R 00 4 O R A i A2
AL DRl B A LA T A

B B RS R B SR A P i o R 1 0 D5 8% A
37 700 R PSR B B Y TR S = 0 A 2 )k 2D
PRI 7 R A0 LB B 1B0RE . 1 U PR BR A T 52 o 7 ol
T A g O o R A R AR T SOk
Wl 1 T35 B AL KTk B AL 45 G A [ E JR 7 8
90 6 B HfE WL A1 R 7 AR AR 22 5 T R A T
AL I o] ] A A 0 (RO )ty B s ) 2k 24 1 L 2
R AT AR FBCE W N R 22 SR IR A G It 2 AT
G B 1) Tk 52 00, A A A RRAR T IE W AR 3T &
. X 22 S T 42 U A B2 G 1 3 A2 A7 ol B
FEVE T AR AU AT EIE T R e
3.2 iR AL TIE R HLEL S By

2R A T T-AE IV RE BR 5C B Br B  d SE o Y N
=B Rk R R A L B T SR R R AE S o
Hh BT S R T 2 R — 2D AN R R R A IR R
BT+ [R) I B A 2 AR 1 SO AL 5 7 A1 BR AT i
AR B HE Al 5K R S B R . 0
15 A T 73 R AR S A R sy BB 2 AL i T S AR R AT
BRSO e A2 51l Y Y 242 5 AT AR T B 2R
JULP A0 i 417 i 1 1 S 2 2 AR T 0 8 18 i 3 1
S HEAE HEAT RS e A B BT L Al 0 5 IS AR A7
F18 B T S 140 D A 4 TS A 14 7 1) R A2 A AT LA
R T MK 2 A R R 8 7 OGRS
ELUl A 52 A0 3 A rp A A0 o e T e o A2 SR R Y



12

Mo Lo ] LAAE S5 B 00 A7 B PR 155 BR TR AR RE » LAk B2
W RSN o e s FREEAT R R A AL AT BN AT B
X 8 A2 A7 LA T 52 B ) S 467
3.3 HERRERSCHIRRE MY AR ) A A

BRI B T e RS A R R Y T A AL
B A R R G R R AN S AL T i B A
Wb S B B R AN RS A2 1 mm, IR R 5 (9 4%
f T BURE DD 42960 T BE T AM S 35 2 mm B SR EE
ST X R IR BN 49 %6, BB A & A R BRI K
AT R IC T R K Az AR R R H S I AR T TR
7 AR A A7 5 45 X T 4 R B Rt A R X
Yablon 4 IA g AMERAS A AT LA BR il 25 5 16) )5 10 B
REBI7 1k WA » i EL BE 4 55 BR T IE B S8R s SMERAZ A R
R 2 D/ IN I O B i TR AR L 8 DR SGYY THD 9  g
{E 51 A 5 519 48 . 3 iR G Y R M i b 2
BREST TR MHE 43 B A B 4 G . 1T LA R g R OGTY
R 0 R S MR B Y TRT A it 350 X2 5 AR T A R
HEATO e SRR R M BROC T R L H Y.
L S T i -AiE BY = R 4T I o 0 200 52 B AT R M B
B iR ) A2 A0 3 O AR B BR R AR E AR OC Y T RE Y
PR LT T A R v 0 20 T DU R LA 4 45 A1 B A6 4 o
3.4 WAL A TS

BT = BRE T SL oy RS R R 2 0 S = 4EAT
PR T B AR ML G2 B 08 B T UL AL 7 R AR 2 o
ARG A PFIEAT SR AR AL o H S A G P Kk 3 v Y
BEABRIESR . A 0 0 52 7 Tk O T R R
JH P9 A2 T A I AR SR A B S AL P R SR
Jri A Jmy v B A SR e g R 3RS A A T I R S
PRI B S 55 18] B R i A8 1 Jd 437 77 1) o [+ B 6F
PR S AN ERIEAT AL o WU 4 i o R SR A N A Y
PIREY=RIVA SR S s UL K VA i - NS QDI E R SR A
ER I R iU RSN IR R VAN VPP UIR A VACK I
FEWRT BB E A F ik it Bon 2 7 gt
BT RE R FEARCR B T B HR L T I R 52 PR
i 0 A 0 S A0 T 1 A0 B S BRI ) ) B o A B R
22 38 AN ERE — 2D R AL 3 2 I BUURE R s PR 22 il
T RS LTI R R R A2 15 0 S BUAS f A2
{37 T ELR AR B R A B R S8 2 AL S . AT R
TR AL T IR IR RRE B K . H AT OC TAMERIA
P 5 JF R AE ik 30000 i 28 3 Jay 3 2 4 ) S
Je e AT I BE MR IE 72 A B A F5 ) T B0 2 i 4
1E H A 4R R L ] LA SE BLABRE U 52 A7, /0 I A AE 1Y
KA

SZ s BRTEZRIA T =B I R 2 R VIO & A2
P T oA 592 3 ] i e g i) A2 . (ELJR: L X T =R

Chinese ] Trad Med Traum & Orthop.Jan. 2020, Vol. 28, No. 1

T AR X FRABE M 24 . FIEE AR —

AT RNRYT O b F A i G R E S Rl

Pt OCHT R KA o T RS 6 52 A7 T+ 12 A B2 1 0 Ok 3

I7 S BRE AT R — AR R .

S & 3Lk

(1] G5 g, £ T0F 55, T3k & AL e Ak [ 5 U1 T 8 A
PR S 3R T = B I T R e e [T ). R IE R, 2018, 30
(3):27-30.

(2] XU A Bk, B 6, S5 B AT-41 e B = BRE BT A%
ST EALA R AP [T BERA Y J1%.2018,33(6)
523-528.

(3] K . ek i, X0 5, 55 P A A0 I 8 L S 3k T 2 ) e
Hi-AhAE R = B A A PR AL [0, b E A T AR,
2018,22(36) :5828-5832.

[4] LEEDS H C,EHRLICH M G. Instability of the distal tib-
iofibular syndesmosis after bimalleolar and trimalleolar
ankle fractures[J]. The Journal of Bone and Joint Surger-
y:American Volume,1984,66(4) :490-503.

[5] BURWELL H N,CHARNLEY A D. The treatment of
displaced fractures at the ankle by rigid internal fixation
and early joint movement[ ] ]. The Journal of Bone and
Joint Surgery: British Volume,1965,47(4) ;:634-660.

[6] NIELSON J H,GARDNER M J,PETERSON M G,et al.
Radiographic measurements do not predict syndesmotic
injury in ankle fractures:an MRI study[]]. Clinical Or-
thopaedics and Related Research,2005,436:216-221.

[7] SELIGSON D,GASSMAN J,POPE M. Ankle instability:
evaluation of the lateral ligaments [ J]. The American
Journal of Sports Medicine,1980,8(1) :39-42.

(8] MXAKKH . Bk &, IR 2 R, 5. 56T 3 o B8 1Y e /T -4k
B =R 4 BR ot 40 B L . o [ o B it R 2 A A
2012,18(3):328-329.

(9 BRI, AUk A8, R, 45, e J - S0 e B0 = B 37 04 A5 - 45
Fy 6 Z W FELT]. P B IEH,2016,28(1) 1 6-9.

[10] MITTLMEIER T,WICHELHAUS A. Treatment strate-
gy and planning for pilon fractures[ J]. Der Unfallchirurg,
2017,120(8) :640-647.

(11 FAR SRR R4 4. T A0RIT 8 A m
e R LT 1. v [ b B A B A 25 . 2007, 15(2) : 56-57.

(127 Bl X4k BRI A 1S L 55, BB IR & = 45 R4 5]
B 28 VAT S BB TS O AR L. AL T B 2 R
2£45,2012,14(2) :40-42.

(130 BRAAAE AR 5L, BR B AR, 35 0 M0 BF 26 97 = BB 9 FR R
BB 126 i) 4 5 [T, H R b E= L 2004, 17 (5) 2 18-19.

[14] WA 4 B, B8 T BE S0 S iR 7 = BRa I I R
ROMEELT ). I R 42 B2 22 35, 2018,46(8) :952-953.

[15] B JUAEMR. Tk & A %t F A A 7 B OG5 4 iy i
Wy pe L) ] i E b B R ¢k 2015,23(2) :53-55.

(F#% 17 70



