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Analysis of the therapeutic efficacy of primary percutaneous reduction
combined with robot-assisted screw placemen for the treatment of

Sanders type [[[ and [V calcaneal fractures
HU Changsong s PEI Shaolong WU Mujun , XIAO Aiguo s ZHANG Guang”
(Department of Orthopedics s Hangzhou Banger Orthopaedic Hospital ,
Hangzhou , Zhejiang 311100,China)

[ Abstract] Objective To discuss the short-term efficacy and safety of primary percutaneous reduction
combined with robotic-assisted screw placement for the treatment of Sanders type [l and IV calcaneal frac-
tures. Methods A total of 52 patients (52 feet) with Sanders type [l and IV calcaneal fractures admitted to
this hospital from August 2022 to October 2024 were selected as the study subjects. 33 patients were treated
with robot assisted screw placement (the observation group) ,including 23 cases of Sanders type [l patients (4
cases of AC type, 16 cases of AB type,3 cases of BC type) and 10 cases of Sanders type [V patients;19 patients
underwent manual screw placement under C-arm X-ray fluoroscopy (the control group) ,including 14 cases of
Sanders type [[[ (5 cases of AC type,9 cases of AB type) and 5 cases of Sanders [V type. The Bohler angle,
Gissane angle,calcaneal height, calcaneal width,and calcaneal length were compared between the two groups
at 3 and 12 months after surgery. The differences in the time from injury to surgery,intraoperative blood loss,

number of intraoperative fluoroscopies,total incision length,operation time,number of screws inserted, num-
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ber of punctures,hospital stay,fracture healing time,and proportion of tarsal sinus incision-assisted reduction
between the two groups were evaluated and compared. The American Orthopedic Foot and Ankle Society
(AOFAS) ankle and hindfoot function score, excellent rate of function and visual analog scale (VAS) pain
score after surgery were also compared, and the incidence of postoperative complications between the two
groups were compared to evaluate safety. Results Both groups of patients were followed up for more than 12
months after surgery. At 3 and 12 months postoperatively,Bohler’s angle,Gissane’s angle, calcaneal length,
calcaneal height,and calcaneal width in both groups showed significant improvements compared to preopera-
tive measurements,but there was no statistically significant difference between the two groups (P >>0.05).
The intraoperative blooding loss,number of intraoperative fluoroscopies.,operation time,and number of punc-
tures in the observation group were all lower than those in the control group,and the differences were statisti-
cally significant (P<C0. 05) ; There was no statistically significant difference in the time from injury to surger-
y,total incision length,number of screws inserted.hospital stay,fracture healing time,proportion of tarsal si-
nus incision-assisted reduction,and excellent rate of function between the two groups of patients (P >>0. 05).
The AOFAS ankle and hindfoot function score of the observation group was higher than that of the control
group at 3 months after surgery,and the VAS pain scores in the early postoperative period was lower than that
of the control group,the differences were statistically significant (P <C0. 05). The incidence of complications
such as lower ankle pain,traumatic arthritis,and plantar pain in the observation group was significantly lower
than that in the control group,and the difference was statistically significant (P <C0. 05). Conclusion Com-
pared with manual screw placement, primary percutaneous reduction combined with robotic-assisted screw
placement for the treatment of Sanders type [l and IV calcaneal fractures is more effective,safe, precise, mini-

mally invasive and efficient, with less intraoperative bleeding and lower incidence of complications.

[Key words] percutaneous reduction; minimally invasive;screw placement;orthopedic robot;calcaneal fracture

PR BT 2 W AR 53 1 DA e il
Uik F ., WEEFYH2SERN 2%, K 600~
TSV AW R G T I, 2500 TR ™ A 4
75", Sanders|ll . IV 2 B B 15 37 LA T RIGIT N+ 2
WIT AL, Bk R m, Bl FERF WL EZET AR
LN SV NI | W N bl W P [ N - L P
Sanders|ll . IV %8R B 5 97 28 0 F R A B, (0 B2 ik U0 11
I RAE Sz A RV B v L B 2 e A BT N
AR AT TR I AL L 980 B 2H S KR i i
i, 0T A R A R I W A EE T R
SR THT o At 3% i B i ok B ] BKC2H 2Rl A B T 22 il
B S L B IS L R R R S OF & & A R
THZAR AN FARBE I AR K EOR B R 8 2
YA U H R S B TR T 45 B | B B MR T e
JA i R R ERAEY AR E . REARE
8 e 8 HLRS o 1 5 SRR 1 AR ) A T E L S B
LI Ty 6 BRI B SR K T e Oy 2L e TR
Sanders Il | IV BB B & P #UF BAT B L. A0F5E
PEIORCIA (1 52 2R FH— W1 28 Bz 52 461 6 5 HIL 4% N %l Bl
BETIRIT Sanders|ll IV BYBR-B B 47 85 A BH %
B BB IZ AR T 7 R0 48 AR S DU Dy i R i
FEEMFAT LS F
1 BREFE
L1 —#FH

e BUAS Be B 5 15 BE 2022 4F 8 A & 2024 4F 10 A
T4 e S AT I B 250 2 MR 0T8I s R BT AT
[E] 5 114 S8 B ISR G AR A TC AL A Nl B S T 43
R, R HIBL AR N B BT R 33 I o WA A, H
31 B, & 2 il F ARl (50, 15 £ 10, 60) %5
Sandersll Y 23 | (AC & 4 %], AB %! 16 ] .BC % 3
%) .Sanders IV # 10 il ; 5 43 B i 42 45 = Ab BA V% 31
Bl R 2 . R CRF X HRALEN Tk T AT
19 19 ) S %k BEZH, oA 5518 il 2 1 i, oF B AF i
(51.21413. 14) % ; Sanders [l £ 14 i CAC % 5 ],
AB # 9 f4]) , Sanders IV A4 5 i ; 45 155 L il £3 35 =5 4k A
7w 18 B ER D 1 B, A ABRIE: (DR =18 ¥
(2)Sanders Il . IV & ER B8 475 (3 W & Mg 31 (4
M ER B 47 R R AP HAL AL B s (D) Z =
FARBEI<14 d; () ARG 3,12 A H 58 B3 = L B4
B2 (American Orthopedic Foot and Ankle Socie-
ty» AOFAS) B 5 J5 & D BEPF 435 (7) Bl s it 3] =12
A HEBRARE - (1) 4 I B il ) 58 B 65 ™ 5O i 1l
PR IR S TR B SR 5 (2) TR A I
A5 COEA LG B3 e ¥ I AR 45 1 5 () 2210 B O
i 1 BCH A AN BE Y 52 T R 3% 5 (5) g BRAEF 37 &5
(6) 5 I T A DI R B35 5 (D A ™ J A 0l A8 i 28
Pt . WA RE T ARG RE A FARER & MR
FARBEIW T I 58 1. P AR AR — i TR LA 2



FTHREF 202555 A% 5455 5H

TG E X (P>>0.05) . AWFF T8 8 AR B 218
PR B 2 # L (A S . HZBELL-2022071010) , B 3%
PSR R T RINCI =N

1.2 F#&

SE SRR B R XS RN = 4k CT Hl
KHAAH AR AT LB A, BEYRAS K EZ N
RN, BE IR WET BT AL NGB EET .
1.2.1 RAT# x|

W AT CT PEAL R B Sanders 43 B, & #R &
Gissane fi . Bohler f MR & K B R & & & B E 5%
B REIFE 2 AR A RS A8 (S R 48 X3 4 17 1T Al
BiR S N P = TR VAV - Ay [ P
B B SE U 10 Al B AL, IR R T A A AT ).
BT ECE FRET K R AR,

1.2.2 FR#4%

SR JET L JRR 847 A8 4 B R T A 67 34 %% 4 0] 57
RN . 2B A R THETF itk VHl e =B AL
A Edr. B 1D EIF BT N R B2 YR
TEER AT o5 CHE B 300+ PR 465 1 a8 e v+ R 4
), THEL5S 8 A ©3.5 mm B R DIEZET], 4%
TE o vy R Rl AR 5 [ T A B BB X BE R S DG TH
(R38R A2 R B e B KR IR S, B S £ T R
FETF L HMUE BE O ABFIE N B, XF 384 Sanders IV
TG ROR AT R R T 3 a5 33 JF I R i L B
REe TS, B2 LRk C B X HEiLE
PRE LAY s S AT 1 RE S B P A 28 I A
@4. 0 mm B [CEFFF 11 I g 57 & 7 38 3, {37 Q4
JRE HR B/ INET R 4 TS A6 B B B R DG I K A2 Bohler
ffi .Gissane ff, C B X ST €& AL 0L IR B 00 AL | 5l o2 Bz

1189

Broden {7 B UE S AL 16 B . & A AN Tl B AT HE A M
FYI OB, AL RS, [ EE MU BE T 216
B 2 5 1) B A S LB I B [ By 1k 6 T A S
UURE, 25 3 4 92, R 40 em B 75 8 A7 HE E LA &
FHEAT R e, DA IE SN BE R L K SR R R B R L e
PR B R BRI N AN A B, s C B X 5
2 ML 3% 056 TIE BR - R B PR B 9 % L Bohler £ \Gissane
R G R E AL AL, WA 1.2,
1.2.3 MBS

LRI AL N AR AUE I & L) T W O 4
MR, 2 ER B A, 50 O 2% R ER R G0 0 LR R R
EEASHO LS, VST Cios Spin #3120 C B X 4
LR HLIEADT A RE A7 )5 - 3D R 4 B AL A AR R
B AiJE 3D A K4 1% & TiRobot EFF & . # & 12
ETEETJ7 0] R ETHC BE R ET B, JF R T B K L
JULRE JHE i bt 25 L R e 4 EE 22 40, DLIRT 3,

PR AT A RO ) s (L) R PN O RET L BR A
PR 1) B OG5 (20 BRSNS ET L PR B 5 T AR
i ) PR OGN 5 (3D BE R 5 0 G 1 T S AR AT, IR
S50 R 7 AR R S BE R G I 5 (4) 2R IR ET
BT A SR A0 BE 45 1) 2R S As AT PR 2 AR B
BT A5, A df ) 3 38 B A 24, C X ST L3 W5
e, AT A B R 2 0 2 R 80T 3k fin Hs 42
ETIEE , ey 5T 8 A B S IR AT, 1 /S 43 0 A
SR PO L A ST B R S 6 T S R AT, 52
BUE TG 3D PR B ik B — AR ET T ) KA BE L R A
PRET AL ACE R R, AR B R K v Uk AR S L ET 1/
SR O, JC R R L, WA 3,

BFE G428 3 KA A7, Sanders [T AL REVE BB B 7 s AR BT IS AN UL L B2 T 75 S0BEBE . sk 1 MK IR s B R AT X 2k 5 C B =4k

HHD~F @R E R ER G~ R R R

& 1 RETH AR T

1.2.4 @4

B BE CB X S &AL Bz & Bro-



1190

den {07 56 UE B B 0 1 00 B EAT AL T AR
A 250 AR EUT0 K SR AT, S A SR AT A T
JR A BEER K vh i, 2 JREE S O ORI L 4L .
1.2.5 REB&EL5MEiy

AR5 TR R AR A AR R BE KL T L
T RIS I R A T ST EE . KRR 48 h AR
B Gt AR5 S A B O KBl X R s RS 24 h
P B KG A0f 6 LS T B 2 Bk R AT BR AR BRE R OG Y &2

FREF 20255 %5 A% 545558

SR ARG B, RJF 5 3~5 RIFMRBRR LR, T AR YO
THREDATH BE . ARJE 1R MK R S T IR 4E S R R
AREED ., RJE 4 JJE IT 46005 ER O DI RE R .
ARJG 12 WA 4 FTN2E4 X LRI E T @a s
Ol TR SRR D RE R B B R R A iR
BAIF R U E B ARG 3,12 M A EAERE CT ¢
H+ =4 5 FAL 1 F 5 BRE Bohler i \Gissane £ |
PR RE R R R R O R R AR Ak

T

AE AT ICEE TSR IT . A 0E B A 8 L RS2 BB 2 5 B R R A A B B LI A s C~ D AR 8 R A BB 459 B 4T e L A G 9 11 42 A
BOR 40 om B 452 007 B BE A 1 57 52 (00 BB SN BE 5 G« RO DA 380 B SO BE 7 11 2 21 0F s HL. C B X AT R ML H 0N 43z L il 32 &% Borden {7,

& 2

B BB HR=F &

A TRERERAR . SE M 3D S R 3D IR B AE BTGB ALas AR T EA S CoDSE A A 5 U F AN 0L E~ H: 3D 451 1 40 3iE 88 4T {0
B RETRA @M T T,

& 3

B AWM ES



FTHREF 202555 A% 5455 5H

1.3 KEFKAF

(DB AR S5 TR A B 0 B A
Bohler ffi .Gissane ffi BRE K B BB = B L BR 98
S FUAR 2 AR bR VAl O T A2 A L B S B0 43
UG HOE Y T B 450 1, Kendall’s W R 5034 >
0.9, DIERITFHATH L FIF BB EHEEFAR
0 1517 N R 1= N R v /R s G T D5 0 50 NS SN
NN S 1R/ G B A N TS o 7 e i)
] B 52 UI B AL 7 L. (3) T RE IR PR A
RJF 3.12 N HRH AOFAS B 5 J5 1 Zh BEVE /3 ik 47
DIREVEAL , JF PF o AL R &, Hoh 90~ 100 48 R 1l
75~<290 73 MK ,50~<T75 40 A, <50 s A 2. A
RE=ULEEH+REFTHO/ BB HEE X100%.,
R EARAT AT 1d.3 do1 A4 H 50 e 1 40
% (visual analogue scale, VAS) ¥E4yr., (4) FH K %E : bt
WHREARGY O GIRBE Y] ARG Y1 R @A
AN 5 PR HE Rt g B LB M OG5 L R
e R L o B N o
1.4 %itzam

K H] SPSS21. 0 #f 3t Bl kAT etz B, GE
BRI RER L x5 £, ARG R
BCXTREAS ¢ g o 20 ) AR FH I AR A ¢ K55 HE O
BOAMITRFERL MQ,,Qy) F/w . A L # i A
FRANKGE S . T ECGERER 1 E a8 i 43 e Ros , He Al
X7 K35k Fisher B UIMER . LIP<<0.05 257

Hait#= X,
2 & E

2.1 BABRFLAHLER

AT 5T O R 2 A A i R O L PN [ Y T
FELHAR 12 S A DL EREYT . B4R FT Bohler £, Gis-
sane i B B B TR R OB B R LU AR, 22 R G
Gt E L (P>0.05) ., fEAJG 3.12 ™M H 4Lk
FEAR B AR AT e (P <<0. 05) , {H 20 ] L 4% 2% 5% B 5%
R E X (P>0.05), lWE 1,
2.2 AMABRFARALRILEK

U =S 28NS A R N 1 N R 1= N S v Y O
TR I ] B 2 0 Y B4 AR T % BRAH (P <<0. 05) , PR A
B0 5 = T AR B0 0 B R B AT B A B
o] B 4 A B, 2 R RS iR X (P>
0.05), WL 3% 2, MMM BFEYIFHBIE N 2 6
(6.06%0), X H& 21 Bft B 52 U) HF B & A 1 B
(5.26%) , AL b 22 S5 T4t it 2% 5 L (P >>0.05) ,
2.3 F AOFAS G R I 4 A VAS iF o i

RIGHEDT WEH ARG 3 N H AOFAS 5 )5 1
DIREVE 4315 T X IR, 22 A Ge it 2 L (P<C0. 05) 5
RJG 12 A~ A M4 AOFAS B 55 2 U1 684> He 42,
ERIG I L (P>0.05) s MEH ARG 1.3d M 1

1191

H VAS P43 B AR T X A, 2 R B Gt 22 X
(P<C0.05), L% 3,
2.4 BB B IR B R ILE

M B HE RS 12 N H AOFAS B 5 5 /& Sh g
SRR E, ZRLSEIT¥EL(P=0.611), 0
4,

®1 FHEREFANEREFSHILEK(+s)

PUR 23| Xof R 41

i H t P
(n=33) (n=19)
Béhler £ (%)
A Hi 12.4842.29 11.794£2.80 0.971  0.336
RJg 34~AH 29.914+2,92° 29.74+2.60" 0.213  0.836
A 124 A 29.094+2.94" 29.00+2. 92" 0.108 0.914
Gissane ffi (°)
A Hi 101.8248.33 101.474+6.25 0.169  0.867
RJg 34 H 131.73+4. 25" 130.63+4.35" 0.888 1.096

ARJE 12 4~ H 131.0044. 32" 130.0044.32* 0.767  0.947

B R BE (mm)

A Hir 33.334£2.93  34.11+£2.58 0.954  0.345
KRG 34™H 42.2143.26% 41.3743.22" 0.903  0.371
ARG 1241 41.4543.10"  40.4242.91* 1.182  0.253

N 42.154+2.62  42.21+2.55  0.079  0.937

RG34 H 36.7342. 13" 36.4742.67° 0.377  0.708

RJg 12 M H 37.3322.09  37.8474:2.81  0.744  0.460
PR K JE (mm)

A Hi 67.4243.32  67.11243.48  0.328  0.744

A 34H 80.06+3.03" 80.37+£2.87" 0.359  0.721

RJF 12 H 79.524+3,11°  79.3242.91* 0.228  0.821

*:P<<0. 05, 5 [R4ARFT L

*2 FABFARPERIEB (2 L5)

Eze%) X HRZH
uiH t P
(n=33) (n=19)
HiJE EF AR E (D 2.9741. 24 2.7441.20 0.662  0.511
AR R I (L) 11.55+2.84 15.79+5.58 3.091  0.005
AR BRSO 17.364:2. 30 24,5843, 32 8.380 <<0.001
Y1 K B (mm) 19. 82+12. 65 20.00£12.47  0.042  0.967
TR (min) 707641413 93.58+12.89  5.784 <<0.001
EABETHHO 4,120, 33 4,1140. 32 0.170 0. 866
ZERRE OO 1. 00=£0. 00 3.9641. 14 6.900 <<0. 001
FEBERHE] (D) 5.12+1.60 5.00+1.33 0.279  0.781
HYrAA R 11. 3340. 96 11,2641, 05 0.246 0. 807




1192 FREF 202555 A% 54 5% 5 M
®3 THWHAOFASHREEREER VASHES LK (5)
3 AOFAS B 55 RIIBEIFAF (2 £5) VAS IR MQ,.Q,) ]
o " RRsAA AR 1244 A 1d R 3 d IRy
W 4 33 87.06+5.63 90.33+4.82 7(6,9) 4(3.4) 1(1,2) 0C0,1)
Xt B8 4] 19 76.37£8. 34 88.21%11.18 8(6,9) 5(4,6) 2(2.3) 1(1,2)
t/Z 5.512 0.953 0.183 3. 681 4. 211 3.564
P <20. 001 0. 345 0. 854 <20. 001 <0. 001 <0. 001
x4  WADERRERR W5 21 Kkt FRAL ¥ TE V) 111 R 53R B8 Y g
PP B o L ﬂﬂﬂﬂ@é&ﬂﬂfﬂﬁiﬁﬁﬁ%\%o WL 2% 21 B
) () () () D7 ¥ M P OC T & LR KR I & RE B R AR R
WEEL 33 25 7 1 0 32(96.97) WA T AT RELH (6. 07 % wvs. 31.58%) , R A G ¥
X4 19 13 1 1 1 17(89. 47) XX =4.231,P=0.040) . HA AT I5 508 I 22

2.5 WAREHFAERAEILILE

JR PR A BRI IR B IR LR 5.

x5 FMARBHREREBRILER (1)

215 n VIORGIWEE o BIOiERA&A SNRT AR Mg Qe R RIREE At
W2 33 0 0 0 0 1 1 2
X HR 2 19 0 0 0 0 2 2 6

3 it it Sanders [ £ 5 & P 90 5 £5 FAUE B 8T 8 PP 4%

BB AT R G PR DL i e 75 Yo v R G T
W0 . BF5E R WL R Bohler ff1 . Gissane A R E
O RE R R R L R R R SR A DR A FEAREE R G
R YA E S OGRS RS I K KA R
OGRS AT AR R, 28 M A0 A A R AT B R 1Y %8
FANIAYY Sanders I IV 79 B BB 37 A D T R A1 9
i st TR L BRE P R A A IE R M L s B A L U0 1B A
KB R BT & E £ 45 ) o (H % AR A A
EFEET WA RN R, B RILEE NGB F R A
AR AEHE A/ T RO D SF R R TEIR T IR
BT I AT R AR AT AR I A R
BlHL#s A4 Bh & 273897 Sanders I . [ AY 888 $7 3K
T RITRE 2 # 0 Sanders IV R
I I 3 = i TR0 -2 A (DN = L 7 B o = VA
WA S UCAE 22 B2 2 A Sanders Il | IV Y R & & Pr &R
TR I 2 B 5 I G L A N G I T R AL
AR T N W T R A NG Sl 1 7 N 2B 7% R/ 4
B TR B ] B gE vk B B R AOFAS R 5 )5 2 )
REVE 70 0 B2, BERR J5 B VAS 343, 97 &L
.

ARUFFTAT R AR R EEAH U FMHHE. (DHFAR
BFBLA . 32 AR R 32 504 2145 1 52 ), 7 W7 3t A T
SRR HT (<1 JED BEAT AL, DUAR 1S B AR AL AL
SRET OB, 3 I P T R A 6 Y T G B

AET VAT S 0. 39> Sanders IV 7 8RB & (0 A
28 B ST A A T AR A Y R A O T &R
PrRCR IUI AT Mt B SE R B U O, H R KR IR
PR OG5 T AN BE fif DB A 2 IE IR B B sk IS
W BN P e R AR R R K AR, (3)
WEUE, BRI AT 3D FR S MR B AT A,
SEAHUMUR A0 22 K G 3R VR G BEDS  STBURS o B AT L 46
Ty S XA I NG N LTI R N B R Y B o
Mk F B 5T 2 I 2 R 38 1 s & 25 % I 85 Jm A
FEME . (O FAREF A, LA A% B E £ a9 T R B [A]
BGETEET O 46 0, T ORI E) R L O OE R R
SRR, X5 WANG 20 5, (5) AR
D BLEs NG B ST 3 W A E T AT R
W, (OMERERTIE , PENG 282 438 2 K 2 00
E bR UK RN /=R X i = i N DR e R e o A ST
WARR . TR N B AT I — P R AT AR
WA IR G R g B AR BT Rl . (7)) I & AE
RARM ., FrA e IC ) g g U0 2R B K
JHE S i 2 5 40 25 U0 1O R AE . B BEL AR % B B AT
JAIT Sanders [V A R & & Prigc ik T B 4T 68 W B G AR
Joi AR AN R O R LB PR O R R ISR R R A
UV AT S G AR W B PR TP R I ]
FAREEAEA G AH 11 1 47 B 8] e A S5 & 2547 51 i IR
S I R AE G IS R IR R R R 2 ETE. ()



FTHREF 202555 A% 5455 5H

T RESB M sF 1] L P A2 PR, AL N EETORS ofE L P [ E
FasE T AT R T AR MR . R RO RS
WL Ty e SRR M B E 0 Bl AT R R OGOl DL E A
Pk A S T AR A B 0 W A A 45 1 ST S EAR . (D 5
AR, ARG R AT B A DA AN B S AT IR T IR
Prof — g 2 2T M2k AR 2 ) BOAAIR S 8- 3 , I DR = Uil
REAZAR L b AR X ITH AR A R TR AR,

MR LG BALIRA HLAS N B B AT BRI PR R
MR —E R RE . (D ERHILaE A5 45 0 2 7%
e b K B HAE B IR 3R O A T A 42 U AR A
AR X s TP ALA . (20 B BHOLAS S B 2 A
1R 4 AL 5t b DOKE B BEIL 2R A %8 B F AR 30 H 51 A
YO SN R B N N R e S R I K & o
(338 EAKIHT 3D AL B R FAX C B X ki
P4 B TR, () R Bl 43 ) BT K AT B
FE N O BT AL 0 KU . 1R AT 5 B RHIL#E A 5R
SRR A A S BRI & A 3 G K A B ) R T 28 R R A,
IR LU 2 VIR AN Z 2% 05 il bt ] =1 J&] 1)
Sanders [V 7 #4757 10 B Pl DL 28 B2 i ) 52460
U 5 BB SR Y A B L. (6) & AL B AR XS
T BRI E SR R X iR AN A T B BT R B
Ji] 42 K

Xt F 42 2 AL ALAS N5 B B 4T I8JT Sanders [V #Y
PR B T BT AL R RORE S 2 N A SRR B KR AR
Gt Bl S AR . SR AT A Sanders
IV R BRBE B N A 2 A R R e 2
TCIEAR b [ K e e B A, ANiE AR, HZ,
gAYl AR XA T 69 B E B . b A
SandersIV# 5 i, KJ5 12 4~ H AOFAS B 5 J5 £ 2
REVE L 4 Bl R 1 B AR RAFTE . X 5 AR5
S5 ARG T IR A Sk K K 3 Bl U B ik — 25
B UE A I ROR .

g5 LTI, — 9 20 R A R R R R RS
o R R M L R A T i X R A A R S b R A
ARG P R SRR E . B R LA N R
WEEETY) /N TR B ()8R T R R A 8N i
BN L 23R YT IR B B B vl AR AR AR Y R VAS 3F
AR AOFAS B 5 J5 2 T BB I 43 I R I7 208
I 24 G B, BT — 7 m I R 3 X .

S % Uk

[1] WILMSEN L,NEUBERT A, WINDOLF J,et al.
Screw fixation in the treatment of displaced intra-
articular calcaneus fractures: a systematic review
protocol[ J]. Syst Rev,2022,11(1) :199.

[2] RAMMELT S,ZWIPP H. Calcaneus fractures:

1193

facts, controversies and recent developments
[J]. Injury,2004,35(5) : 443-461.

[3] JOSEPH N M,BENEDICK A, MCMELLEN C, et
al. Acute fixation of displaced intra-articular calca-
neus fractures is safe using the sinus tarsi approach
[J7.J Orthop Trauma ,2021,35(6) :289-295.

(4] sK%%4, W &%, WS %, % TR
SURER g | BN | R = = o /T B M)A EIR = = /S
2017,23(12) :1146-1149.

[5] KAMATH K R, MALLYA S, HEGDE A. A
comparative study of operative and conserva-
tive treatment of intraarticular displaced calca-
neal fractures[J]. Sci Rep,2021,11(1):3946.

[6] DRIESSEN M L S,VERSTAPPEN C,POEZE
M, et al. Treatment of displaced intra-articular
calcaneal fractures: a single-center experience
study with 20 years follow-up[J]. Injury,2022,
53(10):3535-3542.

[7] CHO J,KIM J,KANG E M,et al. Surgical treat-
ment using sinus tarsi approach with anterolateral
fragment open-door technique in sanders type 3 and
4 displaced intraarticular calcaneal fracture[ ] ]. Int J
Environ Res Public Health,2021,18(19) :10400.

(8] kP, skmE, B, % WEEhARFET
KT R AT RE U (9 f& B & 4r A LT . v
e 5O MR, 2022,15(12) 1 958-963.

(9] HACH, e ds, &0, 5. 25 OB ET [ € Sanders
11 B AR B i 47 09 A BR s #F 52 [T . vh A2 Q45
Bl ,2024,26(7) :618-625.

[10] WA EHAL & AWk IR LT ] A8 B 2m O
#,2021,101(5):374-378.

[11] RZEIHIE SR, 1 =50 58 B RHILAS Al B &8 5
G IR A A I L) ] b E R AR e AR
2022,22(4) :313-317.

(127 zE.0Ah kot B0, 5. AL A5 B T B8 & 3
W e 512 GV A7 P T E XS He AR gE [T ]
Il 46 52 F A AR e R 2021,85(6) : 729-733,

[13] tRfR4e, £ 74, ok 25, 55 RILE BHOLE A B B
AL GO IT S AL N [ 5 R T BB BT B0 Il R R
Pkt [J]. & PR EE %, 2024, 53 (6) : 850-854,
860.

C14] 567 M 2 W, Eakfh, 4. R A& 2K E L
o N B B TR T Bl T T SO LT L 52
R R4 ,2024,30(7) :649-652.

C15] 22011, Br k. T AR ML& AN AE & B0 iy i &
KFELT ] A 1 B BL A4 75, 2021, 23(3) - 272-
276. CR#E55 1200 50)



