5530 % 35 7 4] TSRS Vol.30,No.7
202244 H Orthopedic Journal of China Apr.2022

© BOREHET

R AT 1 22T S S A2 DT N e

WA, & &, WKW, BER
(KIEER MR SE KB, 7R 116023)

HE: (B MAIGSMNEEZEFF T Sanders T, TALIRE-HA7 0 & 2 0025 08T N B E I FAREARFWIE IR . [
%1 2019 4F 10 H—2020 4F 12 A RBOSUMZE FF- 26 52 P 45 52 A0 25 O MRET W9 BT e R 7 B BB T 16 B, BB BUEEMIEMO , 43501 TR
A AR EA L BONICER, N AMUE R | ANERE IR, IR, BRI BT, MRS G TR SR
B, RIGGREAOEBETRERES &Y. [ER] I BEBINAZEEFAR, RBTME . MEBg™ &, FARE R
(98.00£14.76) min, RJFRHBHAYIOABEBIERBE . KRB LR HLURPFEEI . AR5 Gissane ffi . Bohler ffi . HHK
BE L BRE TR RO B R AT, R 93.75% ., (4518 ] XUNA I 48 5 A6 B A 25 O 8T N B2 1R YT Sanders 11~ A ERE-E-9T
ARIFVIAFFAAED , RATEEFRFRRIEL, JRY7R8CR I

KR WA, AMEEEIT, ZFEMEE, S0

FESHES: R683.42 XHEFRERG: A XEHRS: 1005-8478 (2022) 07-0649-04

Closed reduction and percutaneous cannulated screw fixation under temporary distraction by external frames for calcaneal
fractures // KE Yu—qi, ZHAO Xin, TIAN Xin—yu, PAN De—yue. The Second Affiliated Hospital, Dalian Medical University, Dalian 116023,
China

Abstract: [Objective] To introduce the surgical technique and its preliminary outcomes of closed reduction and percutaneous cannu-
lated screw fixation under temporary distraction by external frames for Sanders type Il and III calcaneal fractures. [Methods| From October
2019 to December 2020, 16 patients received closed reduction and percutaneous cannulated screw fixation for Sanders type II and 111 calca-
neal fractures. After the patients were placed in the healthy lateral decubitus position, a Schanze pin was inserted transversely through the
calcaneus tuberosity and the talus respectively. A pair of external frames was attached with the pins on the medial and lateral sides. Distrac-
tion was applied by the frames to correct varus and shorten deformities, and restore smooth articular surface and calcaneal shape. Finally,
percutaneous cannulated screws were placed to fix the calcaneal fractures. [Results] All patients had surgical procedures performed suc-
cessfully with no serious complications, such as vascular and nerve injury, whereas with operation time of (98.00+14.76) min. All patients
got incision healing well without non—healing, delayed healing, or superficial and deep tissue infection. All patients had Gissane angle,
Bohler angle, calcaneus length, calcaneus width and height recovered well on radiographs postoperatively, with the excellent and good rate
of 93.75%. [Conclusion| The closed reduction and percutaneous cannulated screw fixation under bilateral distraction for calcaneal frac-
tures has benefits of fewer postoperative incision complications, shortening preoperative waiting time, and achieve sound preliminary clini-
cal outcomes.

Key words: calcaneal fracture, external frame for distraction, percutaneous reductionand fixation, cannulated screw

R B BT R A AN AT B TR 70% 1, £
F T v A BA 7 LA 45400 3 S BB 32 B v R B A i el
Bithio BEREEYT TR 75% K BT XK T
WA o IR SERE, KA R SR E R
T A REFIE R IR, LA IE B N RE A
IR BT AR F IO E . XTI S BT

DOI:10.3977/j.issn.1005-8478.2022.07.15

ML FARIGI T H WITERZ , HARZ 28 HRE A
[T EAT TP A LU . 97 LR SMIA %)
AP I 5E B BN =R T R T NI
ARIBIFHY “EbriE” o (BY R LIESMUA B ]
KIFRAERRZ , AR RIRIE . RIEG, . TRIe
BEEEHER . BIEEARSY RIMIABEATLL,

PEE RIS oI W3, e, F5E 7 1) B ERE, (Fai&) 17709821727, (FLF{5#8)1971842273@qq.com

*EAEVERE RN, (H35) 17709871528 , (FE T 4# ) pandeyue@163.com

649



5304 57 W
202244 A

T LSRR S
Orthopedic Journal of China

Vol.30,No.7
Apr.2022

AT DL B RRACD) COA DG e A%, (HRESAT 24
RED) T B E MUk . HERm 2 . AL
TP S AHDCIE R 7 AR, ORI 1R
%@mmAgu RN E R . AR R AT A4

LR G B AL DET N EE IRI TR, KR
k%WE%*E&@% BT 2019 4F 10 H—2020
E12 H, SRR A FF 28 Kz P BA 25 O T N e
1GY7 Sander II . MMAYAYER&-E-4 16 4, HUAS T RA&F
AR, IR aR

1 FAREAR
1.1 RAjHES

OB R MR AL B0 X &, AT IR
Eﬁ&:%i@(lmqwo*mw%%%@u
B, UKBC. #S H EREEE M. BT R KA R AT
FIL BN A BFEIMNEE . ARSI A 30 BR
IR, OS2 SR ERE . 2 P T
IR . 1 MRS (F 1e)

1.2 JpREE S AR

SR FH S K 5 L T R Tl i I R 6 BRI . RR A
I RN, SR R BUAE A M7 o Broden {37325
PRI AL F KSR STz, ZNBE E 30°~40°, Lk 7]
BB SRR IER 100 K 400 /R 5 TG B . BB
B, R, BT R, ALk R
R 35°~45°, ML BT HLL T R s, i

IRTEEEMINL X 2 F s
1.3 FAREE

WRH AN, oA R MU RE 435 R
AT BT EA LM 3.0 mm BT CE,
WL M R | A IRE AT, I R T
JEBTr (Kl 1e) o B NINZE JF g 22 F 20 B 4 N
FIRSIE . SR M2 TF a8 IR 22 9. C BB X 2k
HLYE IS A IGO0, MG B M IRE IR KE. &
BE, S5 KA IR X R R R S, e
%m,ﬂw%%MﬁEmEUWﬂﬁﬁmﬁo
Broden {3 S M5 4 AT WLIE R SC T PR ZAG O, an)s
KA, A TAMRET 78 0.5 em /NI, i
AN BB B T 5 5 TH B BT J7 de ke 1 B ) R
HIRXWEER, ZlEA, WEETIH (&
1) o AL BIARIES « A2 R B S OC
T “8” FAEIE Y, Gissane ff . Bohler fi M IR &
KB BRI s A R R K
TENAHMEIETIE , BRE S EEYR S 5 Broden i i MR K4
650

R R TR .

SEREA G, TR S, TR Y
A 2~3 M 4 MR g as o K IR 4T (6.5 mm,
Acumed), DIZERFIREKE . SE AL, BHTE
AT FHAMU (SMEET J7), W3 4R 5807 ) A
1~2 MR AT 21220 i24T (4.0 mm, Acumed), LLEIE
Jo AT, AR A 7 ORI i 1) MERAET K B A
T A GERL AT, A 7 L AR [ IR T RCE A
ﬁﬁ% Broden {37 B IA K ] BT {57 T J &Y 11 4R

o AN AT E e, DURE N 1 ACRET e e (]
1gm%
1.4 ANjFabE

ARG 24 h R AR S FLEAR (2.0 ¢) T3 B &
e, BRI N, THAFINEE . K5
TG R AR RS N IR B . a0l TR
1d, RJF 1. 3. 6 NHEEEERMN X 265 T i
WA, RF 8 M mMAnEINL, K5 10 4
iy A e

2 IEARER

2.1 —BTeRk

2019 4 10 F—2020 4 12 JJ 2R HOBUm 2 I 28 Bz
6 58 0025 O R ET N BRI RS I 16 1], ¥oh
PG PR ST, OF BLBR MR EE ST . A OrE
M. Mg, Hh B 124, &4 6 4F 23~
58 %, FH (42.08+10.09) %5 Z-M 4 5], A5 14
il PR . mAbBATE G 14 61, AAe s 2 B, &
Sanders 73 BibnuE, WA 12 ), MA 6 B, ARHF5E
ZEGEEFC R B S, T B A E
M.
22 I

F A B BB S BT AR, R e . e
05 % e E I A RE, FREFA] (98.00+£14.76) min;
FiA s U0 3R B O ZIRBE . IO RS
BUER A . A SUM IR SEAE B, R B R )2
KGRI LURG . Fr A B ¥R As e W 12 sl i s
Rfiti. AJGEPr@aatnE (10.92£1.31) Ji; Bohler
A ARATE (1846+11.04) ¥ MERGF 6 ™~ H
(34.48 £5.62) ° (P<0.001) ; Gissane fi H K #7J
(111.31£6.82) °¥EMEARF 6 ~H (123.1£3.95) °
(P<0.001); BREFEREH AR (46.44+5.43) mm 8/
EARJF 6 1H (39.58+3.50) mm. AKJF 6 4~H Mary-
land ¥F 4> (82.50+5.43 ) 43 . AOFAS & &8 ¥F 4



55304 57 W
202244 A

HIEBHE MRS
Orthopedic Journal of China

Vol.30,No.7
Apr.2022

(84.20+5.63) 41, LR % 93.75%. 1 HlEHE ARG 6
A H AT ER P EERR , T 0 IRAE S R8T R

ZHHEIRIRTT

K1 B, B, 36 %, Wb mBCHMRE &, TIRRSMEEZRTF2 RS Z A2 DETNEEIRST  la, 1b: ARH{HR
HRMAL X LR KT A EYT, Bohler fIM RN, BUEIESEMENBIRIE  lc, 1d: RAT CT /R SEWHEIRNG, BA>2 mm,

IR # e, Sanders ITb Y Te: AR Hp 2825 XU ZE T4 I AWK

1: RJFUIESNLE  1g, Th: RJFEE 1 d RARB ML X

LRRKWTEPKE P, Gissane fi . Bohler i IRBE KL WA ; fhl X KA REMAWE . THSBImIE, R

TR

3 it i

M T ERE ORI G R, AMI R A B Y
BUESHE LB )y, SBORZE (75%) HEa4h
KW EI. M TZEET, REEFEFH TR
J7 T LASRAS SE4F 14 Bohler £, SRR E 1 B A
YORE, MK NBERIIHTRE . IRSFIRY T ThRE T #E
TERIBE D TR0 . A PFHGE IR SHRYTIE T ¢
WRAEAERYE ST TR, PRGBS
SYRERRAR 41981055 HE T OG5 9k A 1 o Ry
M RWATE T XS RERTRIGITN 6
5 FARIGT LM GAET B TR AL iE R
B EATHE, AR A B 2 A0

TG ENHEA, ENIMNIARZA0E, £k
WA T X 26 91 5T P BR R AT R FH 28 R SR A T
EYREIRTT o 16 BIARTF e BB, K ) B kIR
H.. Bohlers, Gissane MERH FEE¥ B ENH. BY
ORISR WA E AL T ROAYT 37 4139 &, BT
AEIES, JoU G DR RS S R E
RFH 84.6% . X NIELIAGEAEA, FEHN
BAET AR PTG AR . %25 4645

Tk, TR AUEEI T AT AR, W
G BT E A TR S ), S T&R
BIREOREE, BB EAEESE A LK, H
M2 T 00 ) AR ES AN RESE A BB YIS
HEE.

Rodemund ' FIZ& AR 1 HRal 14 3L <2
A" BITERAE E A EOR, PR Bl M
BEIFHR, AR TR EAIHOR, 2] E R A
. BEEE. WP, KB, MHRIKEAE T ESR
Gy o XAPFART; O AR EORA G, AHISFRFER
HETEM G S TA, Wb 1B AR RO
5B RN, 5 afEBE i, AR EE
(ERAS) B Wi/ TAERE/EDY, fRATEIHH2,
WA T AR

g B, X T RO IRE SN EYT, BTk
KU, AL R ERE , LR TARIIIE L
AR, B R, TCHEImATE TR, U TFA
PG AL A DETNEETRYT , W LSS R R 2
HErenymt, IR, HEHMHE LR A R E
BRATEROCT D REHRR S i, AT AU R4 i IR
ROR o ARG R Z A gD, 1y P A TRl AR X
B, Hikz AW S, feRs T Rkt T

651



5530 % 35 7 4]

20

224F4 H

T EBTESR RS
Orthopedic Journal of China

Vol.30,No.7
Apr.2022

it RFEAS | I ] b 22 o0 B BEATLAS R G T A ik
— ik

S 30k

[1]

(2]

[3]

(4]

[5]

[6]

[7]

(8]

652

Giannini S, Cadossi M, Mosca M, et al. Minimally—invasive treat-
ment of calcaneal fractures: a review of the literature and our expe-
rience [J] . Injury, 2016, 47 (suppl 4) : S138-S146.

Abdelgaid, Mohamed S. Closed reduction and percutaneous cannu-
lated screws fixation of displaced intra— articular calcaneus frac-
tures [J] . Foot Ankle Surg, 2012, 18 (3) : 164-179.

Batbay SG, Bayram S. Comparing open reduction and internal fixa-
tion versus closed reduction using dual-point distraction and per-
cutaneous fixation for treating calcaneal fractures [J] . Joint Dis
Relat Surg, 2020, 31 (2) : 193-200.

Veltman ES, Doornberg JN, Stufkens S, et al. Long—term outcomes
of 1,730 calcaneal fractures: systematic review of the literature [J] .
J Foot Ankle Surg, 2013, 52 (4) : 486-490.

Landsman A, Melick G, Pundu A. Intra—articular calcaneal frac-
tures [J] . Clin Peddiatr Med Surg, 2019, 36 (2) : 185-195.

SRR, A L RO S AL A5 O BT S U S AL A AR N T E VR T
Sanders I | I Y BRE-B 797 8 L4 )] . A EE S5 26T i 2
i, 2015, 33 (12) : 1326-1328.

Schepers T, Backes M, Dingemans SA , et al. Similar anatomical
reduction and lower complication rates with the sinus tarsi ap-
proach compared with the extended lateral approach in displaced
intra—articular calcaneal fractures [J] . J Orthop Trauma, 2017, 31
(6) : 293-298.

Basile A, Albo F, Via AG. Comparison between sinus tarsi ap-
proach and extensile lateral approach for treatment of closed dis-

placed intra—articular calcaneal fractures: a multicenter prospec-

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

tive study [J] . J Foot Ankle Surg, 2016, 55 (3) : 513-521.
Takasaka M, Bittar CK, Mennucci FS, et al. Comparative study on
three surgical techniques for intra— articular calcaneal fractures:
open reduction with internal fixation using a plate, external fixation
and minimally invasive surgery [J] . Rev Bras Ortop, 2016, 51 (3) :
254-260.
Agren PH, Wretenberg P, Sayed—Noor AS, et al. Operative versus
nonoperative treatment of displaced intra—articular calcaneal frac-
tures: a prospective, randomized, controlled multicenter trial [J] . J
Bone Joint Surg Am, 2013, 95 (15) : 1351-1357.
R, A, MRS L F A AR R OGRS AR A YT R
PRGN (1] . PEBIE MR, 2014, 22 (16) -
1513-1515.
Csizy M, Buckley R, Tough S, et al. Displaced intra—articular cal-
caneal fractures: variables predicting late subtalar fusion [J] . J Or-
thop Trauma, 2003, 17 (2) : 106—-112.
FERE, A, R AL 5F L HA A AT BT HARRY PR
BN BT S ALBTE XI TR [J] . TP EBE MR,
2017, 25 (18) : 1717-1720.
B4, JFJT, WAz, % . A AR B A A 12 R 7 B
Pr [J]. PRI E R, 2015, 17 (3) - 238-242.
Rodemund C, Krenn R, Kihm C, et al. Minimally invasive surgery
for intra—articular calcaneus fractures: a 9—year, single—center, ret-
rospective study of a standardized technique using a 2-point dis-
tractor [J] . BMC MusculoskeletDisord, 2020, 21 (1) : 753.
SRR, WG F5 I, ZE0ME, 55 . BP0l FF Al B A AL
A4 B P L R T BT (0] . P B 4, 2018, 31 (7) ¢
604-607.
(ki :2021-05-01 H£[71:2021-10-08)
(AT £ 1)
(ARSCHh . FIEAN)



