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(1 B Rt EER R R A Be LI Ly, TEJRIE U 222000 5 2. 3E = e T XN REEBE QI E R}, TLIRIE = HE 221000)

BE: (B8] S ERHEORTE Pilon B4 NIEE P AIGIRN . [FiE] LR 2019 4F 5 H—2022 4F 5 H #4921 Pi-
lon HHAT A 102 4], BEHLI AL, FRIA 51 BIARTTR SRR ST EZ AL, WA 51 2 %S Pilon H47
W ETRYT, WA B TR . BV SR a5 R (SR ] MRIH T AR [(93.6+18.0) min vs (107.6+20.3) min, P<
0.001]. PIH KB [(14.6£2.9) cm vs (17.2+3.4) cm, P<0.001], ARH1 K M3 [(72.6+19.4) ml vs (87.2+20.5) ml, P<0.001]. ARHIEMIX
B [(4.821.4) IR vs (6.921.7) IR, P<0.001], I HAA255% [, H/Z., (50/1) vs (44/7), P=0.027]., {EBEME] [(18.3£5.9) d vs (21.7+4.3) d,
P<0.001] SEMLTH A . Wi 584 G Shi Al A2 RIEGE 24 3 (P>0.05). AJGREREIHERS, PIALERTS fh-BA)E ROM.
VAS W43 K AOFAS #7433 B0 (P<0.05), MHRIRTRLE, P4 EREFR 22 R0 242 X (P>0.05) . #8007, ™
HAPT R 2 7 TG L (P>0.05), [£518 ] AL ERHEARM A TS Pilon H4r N EEART, A B) T4 T AR N
FrEgraE e, e T REOC IR E .
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Digital planning open reduction internal fixation of Pilon fractures / DONG Mei—qi', LI Nan®, WANG Ming—xu’, MENG Xiang—
qi', WANG Guo—dong’. 1. Training Center of Kangda College, Nanjing Medical University, Lianyungang, Jiangsu 222000, China; 2. Depart-
ment of Traumatic Orthopaedics, People’s Hospital of Ganyu District, Lianyungang, Jiangsu, 221000, Jiangsu, China

Abstract: [Objective] To investigate the clinical efficiency of digital planning (DP) open reduction and internal fixation (ORIF) of Pi-

lon fractures. [Methods] A total of 102 patients who had Pilon fractures being treated surgically from May 2019 to May 2022 were randomly
divided into two groups. Of them, 51 patients received ORIF based on DP to simulate fracture reduction before the real surgery, while other
51 patients underwent the conventional ORIF. The perioperative period, follow—up and imaging data of the two groups were compared. [Re-
sults| The DP group proved significantly superior to the conventional group in terms of operation time [(93.6£18.0) min vs (107.6+20.3) min,
P<0.001], total incision length [(14.6+2.9) cm vs (17.2+3.4) ecm, P<0.001], intraoperative blood loss [(72.6+19.4) ml vs (87.2+20.5) ml, P<
0.001], intraoperative fluoroscopy times [(4.8+1.4) times vs (6.9+1.7) times, P<0.001], incision healing scale [A/B, (50/1) vs (44/7), P=0.027],
and hospital stay [(18.3+£5.9) days vs (21.7+4.3) days, P<0.001]. However, there was no significant difference in the time to resume full
weight—bearing activities between the two groups (P>0.05). The ROM, VAS and AOFAS scores in both groups were significantly improved
over time postoperatively (P<0.05), which were not statistically significant between the two groups at any time points accordingly (P>0.05).
As for imaging, there was no statistically significant difference in the quality of fracture reduction between the two groups (P>0.05). [Con-
clusion| Preoperative digital planning for open reduction and internal fixation of Pilon fractures is helpful to shorten the operative time and
fracture healing time, and promote the recovery of ankle joint function.

Key words: Pilon fracture, digital orthopedic technique, healing time, ankle function
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FEARIE, Pilon BITIE, o I E T HRRIE B
FIREPERIE FEOR P2 AR B, MY i xfE L
ARET I EATFBOC IRE A, PR @ 7, L
SRR BT RHE AT, BT A RHORAE I R
LAY Pilon BT N IEEAR LS ZHT BB, LU
PL=HESTED AR EORSERN, SR — 4l E A
FA . A EAYBOHE . AP SRR
VARG R MG N5 2R AR AR BE, i IR
PRAFRAE T AR SCRE o AR, R
HRHECARTE)S Pilon 53T A & BA BRI,
HHATACHE SRR IR, TR, Ltk SR
RABHIFEAWEAIE Hitt, ASCETES TR
ARFE Pilon B 1 PN [EE H I R B AT, DA
il RIS AE AR BEE 2 25 R 4

1 #AMEHE

L1 A SHERRbRUE

PIAFRHE: (1) & XK. CT FARE AR K
A2 Pilon 547 (2) fF6 FAREAAEIE; (3) H
MEAGPEEYT; (4) BITIRMMERLF, B2 I6)T
KMAJGBET; (5) 4 18~60 %7 .

HebrpndE: (1) FRactEEdr; (2) HEMEE T
(3) GBI FRHAIRAL BT (4) B3 R A 48w
2. A, RSB s R (5) B
TR (6) LRI T ; (7) AZHT 3 MHN
HZARFFAR; (8) BEMFSIRTH 5 (9) fAfe™Hik
g,

12 —fBwek

PEHL 2019 4E 5 H—2022 4E 5 H 21 Pilon &
Prieg 102 6, SRAMHLEC 550 widl, M4
51 FIARFER HECF LB BB B I 6L, W
4 51 B E AT N EEIRYT . AL E — T
BEULER 1. PRS0, BMI, fiifh = FAR
BFia] L G A IR BT AR RO L 22 7Y
TGt L (P>0.05) . %5 U B Y B 24 10 2R
S (LS . BB PEZ 014 KY-2023-019),
BHE R B F G R
1.3 FAIE

FRRIZH : AR 3D #A, REIT CT 94, % CT
P65 S ABCF AL AR E (Mimics—19.0) 7,
PRI . IRAL . RARDE T W, AR R IR R AR
4, FFRH Thresholding FXHf 4r HIBIME, #iEi
EHE TR (226 HU), FRBUKBE(EAE T BRF{E

DL LRI FTAARER . ] 26 19 s il X 7 ok il
B BRI B RS, AR B E
BEECIIRERE . ] 3D SRR =0 52 hititt
Frigprmisi, DISRIBUIRE . B FEE LUT R 3 4
S SRR 3D #8477 SR 2L 52 i 153 0F:
AN AT 3D BERL,  DLER LSS TR DB A
FIFRATARAS o R R 2 T A R -3 B 5 e B 1Y
INEYTBLE — 2 B A R B ARTE . BT A
o X TR BT, AL AR SOk AT I
Ao MRS, e85 HbnE roe Wi b
B # 3 XHUGSH A, AT R AR XA
X 2R BT, Soldl E M BT e = 4R A P Y
—MSHIT, RGBT SLIRKE, TR
AN AHE R AR S T IR AT o S F RS I
B, MRS EREGES, JFUEGEA NI+
OROAEITER, HRBIENEAECR.

&1 RABREAR—MRAR LR

Table 1. Comparison of general data between the two groups

before operation

14 AL 11 4|

e o e 7E
AL (5, T £9) 42.2+7.0 42.1+7.2 0.943
P (B, 1) 30/2 28/23 0.689
BMI (kg/m’, X +s) 23.7+1.5 24.1£1.8 0.226
BT ETFAREIE] (d, & +s) 1.9+0.5 1.8+0.4 0.223
M (B, 2204 14/37 11/40 0.490
BIEMEEEIT (1, 2/ 19/32 15/36 0.401

ARHT X 67 & CT Hin e BIrRE, &85 N
S AMIA R o R ARRTEC R, AT S PR AR IE
BERERE LR S e 22, T3 BB O ™ 5 A bk
e BT ], AR, WK I 5 105G T X
B, LATEBR FEAR AR AT T S B AE R, Fe AR AT
RISR AN R T [ 2 . 4R DIH .

R ARRTHE BRI, SR P s oM A
Mo VIFFENIE, DA . e RET LA IBRET I E . &
JREER VI

RIFFEFREF IR . RJ5 1 RN
H WA RS B IR YT I e 5 B A TR X M T Ak
Wk, RJg 4 FiggitirnEmilg:, RF 2 SHZH
TR EmINL,

1.4 TFEHr RS

TESEPAL AR, WHETAREE ., Ik
BE L R EWER . VIO A S . AR
], SRS ERE B -G 50 (range
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of motion, ROM) . = [H EBEH B2 (American Or-
thopaedic Foot & Ankle Society, AOFAS) B J& J5 /& 7
SN IRIRACR . Frsigai s, MSEERCRE . BROX
Yo BR7GERA . BRICIMA
L5 Geitorik

R I SPSS 24.0 GE v+ B4 % Bl HEAT G it oy
Bro R & 25 £ox, BORLRIESAGR, W
L8] EBCR AN REAS ¢ K305 ZH NI T s E XS T
5 BPORHRARIES M, SRR TR
R X MCI L Fisher KW . SFHGORI AL LEL
K H Mann—whitney U K56, 20N HOBCR FHZ AN HH 6
BB Friedman ¥65 . P<0.05 WZERA G2 X,

2 #& B

2.1 FIFARBGOR

PR B PIRISERTFAR, A Jom 2 i 45 03
SEPPEIFAE . PILLEE T ARIIBOR L 2. MK
HFARMIE] VTR R, AREilix

B, VIOans . ARt a0 T 4 (P<0.05) .
xR 2 FMABREBEFAREERLE

Table 2. Comparison of perioperative documents between the

two groups
_ Fiki i B
b (n=51) sy OB
FARBE] (min, 7 +5) 93.6+18.0 107.6+20.3  <0.001
P EAKFE (em, & +s) 14.6+2.9 172434 <0.001
ARHRIE (ml, 7 +s) 72.6+19.4 87.2+20.5  <0.001
ARAPBEKEL (K, % +s) 4.8+1.4 6.9+1.7  <0.001
Inas (i, H/20m) 50/1 4477 0.027
{EBERT] (d, % +5) 18.35.9 21.7+4.3 0.044

2.2 BHEUIEER

WIZH HFBETT 45 W3 3, P4 58 4 0 TS St
[b] LB 22 S G242 X (P>0.05) . AR BiRst [a] 4k
%, PLBLT -2 JE ROM K AOFAS PE4 14 b 248
Jin (P<0.05), VAS W5 E A (P<0.05), AHF
[B) 5, LR BRTS R -8l ROM ., AOFAS & VAS i
SIZERETEGIEE X (P>0.05),

*3. MABEMIHRRLE (7)

Table 3. Comparison of follow—up data between the two groups ( & +s)

Bzt B TH] A5 HRIA (n=51) HWHLL (n=51) P1E
Se A U TG B A () 19.742.3 20.4+2.8 0.171
ERAT B ROM (°) RiE34MH 33.16.7 32.8+5.1 0.800
K 6 A 47.3+8.1 45.247.4 0.175
ERIi] 57.1+6.9 56.8+7.2 0.830

P 1A <0.001 <0.001
VAS P43 (47) NEREOE! 3.7+0.9 3.5+1.1 0.317
NEEEOE! 2.9+0.7 3.1+0.8 0.182
R 1.7£0.5 1.9+0.6 0.070

P{E <0.001 <0.001
AOFAS ¥4 (41) Rjg34MH 63.9+10.3 62.4+9.7 0.451
AR 6 1~ H 80.5+6.9 78.2+7.5 0.110
ERIi] 89.6+7.1 87.3+7.3 0.109

P{E <0.001 <0.001

23 ARG
AR SAARTPARZE SR 3R 40 WAL S =2 Ao 3 4t i

mNESTLLEIFE XL (P>0.05), SKRAMEL, K
DTS, PRALBR SR BE . BROCSERE . Bk Ay
TR FHAA (P>0.05), PRI bR 34 532 /)N
(P<0.05), HHFEIEHE S, FRFAGIEIRN 227050
TEE S (P>0.05).
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WO B, e MR BT A
Sy STVEREE I B 15 1 A O,
A JF B3 P QU 15 2% MO A PR = . o
TR Pilon FHTHIMRHLE N LA, QUIHEX T %

BRI e — 2T e o R, AR EITERR R DG TS B
Priesi, M, HIE RS TR, BAA B TR
TR, AT AR, FBEREE ARSI AR K
A AR

x4 MABEZBAHILE

Table 4. Comparison of radiographic documents between the two groups

Eista HR] £ HAIH (n=51) HWHA (n=51) PAE
YT (), /R /2%) 37/14/0 28/20/3 0.070
BRYCGEE (mm, T +s) AT 23.6+5.9 22.9+6.2 0.560
ER/ ] 24.7+4.8 23.8+5.1 0.361
PH 0.271 0.309

BROCTERE (mm, 7 +s) A 38.1+6.9 37.446.3 0.594
ERIi] 37.1%6.2 36.9+5.7 0.866
P{E 0.271 0.484

BRTGEARA (°, % +5) P Nif] 7.9+1.7 8.3+2.1 0.293
R/ ] 4.3+0.8 4.5+0.9 0.238
PH <0.001 <0.001

BRICURARS (o, % 1) Nl 6.1+2.3 6.0£1.9 0.811
ERIi] 5.6+1.8 5.8+2.3 0.626
PAH 0.196 0.541

B B R R T Y
Y, BCEBETFAREOR, TEARTTE S HA L HARR
=dedd, U A CEPERE AR BT, DR
PR B TR E 8 A AR BRAR TR S, B AR T S0t
AW H B " % H AT FE Sanders 111 7Y B 5 4
Pr "' Sanders 11 B BB B4 170 BB B B) B
Ir L AN EEERRE Y REEEE ST A RE .
FEMCHER B, ABIFE Sl B A B RO ] T
Prn T E a7, AR B, IR TR I ) B
B, EATE A WG E R, AE BT
T, ABGARHET X L fudr . R ALEE MIRYT
T%, B EIES T BA R, TR
B = = R = TR Y B S T I A R
P, ARFEMGHELE X 28 PG5 Pilon B4R A, TTHE
WGBS, JRATAL . A E S, HEBESR Pilon
HITE A S TR R X ARG, B X & 28y
REIERE 2 A ABERHIOREL CT 45 R A
fifh, JE TR BB S AR ) = R A
WA TRIML. ZMENE . S HrE ke s e
T, JESAREEER . PRICEAT PG TS SR, ARETRL
R ZON I ERY o K hrE, EAA B TR
INSLSE AL, [R) I 4 TR I ] = AR SE A Rk
B, RLRIZH AR E BROCT IIRE . K. T Eazshiie
PR RCR AL, HARJEIFAGE AR, &N

NETIIHEAR: (1) BFAEREAR TR
RERARFT PG 0T AR, i =4 Ffy 5oR
RUERAE, SEUERN 1 A L i e i 25 BB i)
BORERE, W E MR TARTTSR, T AR
BAERIF AT, A B TR, TR
JBELR B BT A R A, fe B IS AR R 9 2)
RERRE ™ 2 (2) BB R T R P RERIR
L EoE R BT AL, WA B AU B B
13D FTEREAR, AR B A DU i1 A 9 A
2, A PN [ 5 ) A AT 5 i P ) 45
thy, 9T FARAN, fEBEEYrEG . R B
DARIGEIIFEIAE, FETHEE T ARBCR A HEE 5
gy

gibprid, oA E RN TS Pilon BT
PR E A, A7 Bl T2 0 T AR Ik ]R3 i ]
fle itk B IBRSC W DI

S 30k

(1] WImEse, £, 45, 5 MEMLS A BKIEE G AU A BT
RN EZIRITYIR Pilon BT )] . 55T 15
i 4=k, 2022, 37 (8) : 869-871. DOI: 10.7531/j.issn.1672-9935.
2022.08.025.
Ming XF, Wang Z, Wang SY, et al. Analysis of the therapeutic ef-
fect of posterior medial approach combined with lateral approach

for open reduction and internal fixation in the treatment of Pilon
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