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Treatment of calcaneal fracture by closed reduction and minimally invasive plate fixation assisted with bidirectional
distractor distraction SANG Qing-hua,HA Xiu-ming, JIANG Pei-yu,ZHANG Xiao-guang,Ll Dong-liang ,and ZHANG Shi-
hu. Department of Orthopaedics ,Beijing Y anqing County Hospital (Peking University Third Hospital Y anging Hospital) , Bei-
Jjing 102100, China
ABSTRACT Objective:To investigate clinical effects of calcaneal fracture with closed reduction and minimally invasive
plate fixation assisted with bidirectional distractor distraction. Methods : From September 2015 to October 2016, 11 male pa-
tients (13 feet) with calcaneal fractures treated with bidirectional distractor distraction assisted with minimally invasive plate
fixation were retrospectively studied. They were aged from 24 to 57 years old with an average of 36.4 years old ; 8 feet were type
Il and 5 feet were type Il according to Sanders classification. Postoperative incision , fracture healing,Bohler angle ,Gissane
angle were observed and Maryland scoring system was used to evaluate clinical effects. Results : All fractures healed well with-
out incision inflammation and incision disunion. All patients were followed up from 12 to 15 months with an average of 13.5
months. Bohler angle were improved from (9.6+7.3)° before operation to (20.2+4.6) ° at 1 year after operation ,and had statis-
tical meaning; Gissane angle increased from (92.7 + 8.5)° before operation to (121.7 £7.6) ° at 1 year after operation. Mary-
land score at 1 year after operation was 88.79+8.25 ,and 11 feet got excellent results and 2 feet moderate. Conclusion : Bidirec-
tional distractor distraction assisted with minimally invasive plate fixation could effectively fix calcaneal fractures,reduce post-
operative complications,and get satisfied results of postoperative images and functional recovery. It is one of effective methods
for treating Sanders [l and 1l calcaneal fractures.
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Fig.1 A 36-year-old male patient with left calcaneal fracture caused by falling down 1a,1b. Preoperative lateral and axial X-rays showed collapse and

varus of calcaneal articular surface  1c¢,1d. Preoperative CT showed facture were classified as Sanders I with collapse of articular surface , displacement

was about 2 mm with comminuted calcaneal body 1e,1f. Height,length and varus of calcaneus were closed reduction after installation of distraction device
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Fig.1 A 36-year-old male patient with left left calcaneal fracture caused by falling down ~ 1g. Image
of distractor  1h, 1i. Joint surface was reduced through double Kirschner prying and fixed by multi-
ple Kirschner wires 1j,1Kk. Postoperative lateral and axial X-rays showed fracture reduction was
satisfied 11, 1m. Postoperative CT showed joint surface was recovered smooth —1n. Postoperative

incision 1o, 1p. Postoperative lateral and axial X-rays at 1 year after operation showed fracture healed
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well, the formation of calcaneal fracture was good without secondary collapse and obvious arthritis

P, 3 ] AAR G st A 15 S A ROR T DU D e R )
7 (AT U DAy i ik ) 2007 [ C R . 1
Vi S S A A T A DU R BOR B B R B U T
AT AT SR T BR R OGRS L
HXF A IE R A SR ROCR W 2 . 2Bl T
SN 73 530 22 AT A S A, AN [ I 3 T REAR 47
Mo A TE SR R KRR N B A BB 2
ARSI BF AR R o R R B T 3, 2 MOE
FRBF P TT S P AT AR A I BB A BEAE 1 2 REAS 21 R 47
S o FE T s v LU B S AL, [R) s ) 2L 25 A ] R0
M, REFHAERFE AL, DR 2T ek fe il =



PG 2018 4E 7 B4 31 4555 7 China J Orthop Trauma,Jul.2018,Vol.31,No.7 <607 «

(], o0 LAFE A9 v FR AT [T 7, HL v EQE I it [ % nl B8
SRR ST T R R, S IRIG T B0 1 K0E 1 D
B UESE  H H ATRCR A5
4.2 PSS [ E ARG B

WA PAT 3 B2 A5 i ol T ) 86T 52 B 8 R 20 o e
IR 2SO IRET X SB[ G A RHMETE O A 4 Fe A 3 R
i M SR Y [ R A B S, TR I AR i ST A
S BOA [ E IR . Abdelgaid SR il $k 52 A
25D IRET I E BT IR B T, BAR S RCR Y (HA
oA M ME R NI E —HAERERMN
MR, e 1) 2 B A B 52 U0 0 % 1 T o R
9 — 2R 51 B ARl B B T R T SRR T SR A Y
P o A2 B RO B 3 AT [, BA TC 2y
SRUCHE, B TR B AT, e M e s M g /D) 1
A E AR E VRS B ORIIE , A 2 I R AL B R
00 o P2 BOMNR BT 130 3k /N U 1T 28 BB ik %o
JRIERERLH SRR o AL oKt BV 1T 9 A o
4.3 FEITARBL T4 B P S = AL O BTy

(DETFERAE Ry — R ARG RO H ) TR, 7T AR B
W NI BT WD AR B A S B 2 R
(2) 15 B A BUR 2571 42 5 B I b RE 2 N RO B 3T
e, IXREAE 22 R TT 54T XU el 1] 5 0T 77 LAAR R 7
JEEAERA R, mELNB, Fenle N8
1E, T A AN T B AR R T DLAR G 2 G E
B G)HETFAR AT LR b st A 45 52 A7, 4 TF 19 B Fr Bk
iR E AP T s ) Rk E AL E RS
4.4 Hke

FEIT A8 0L 1) 5 017 B PAT 45 52 OS2 1) 42 15 B [
TETRYT BRI AL T e B B T R 4R R AT
ANV B B AR R R T [ R B TR T A A
PR TN BT, T RAIRTT R i I 2 A AR 2
B B 1, B A U) F O RE Y A AR 2 RS B T
REMK A RAF I T ORI R

&% 3k

[1] Rammelt S,Zwipp H. Fractures of the calcaneus:current treatment

strategies[J |. Acta Chir Orthop Traumatol Cech,2014,81(3):177-
196.

(2]

IR Tr, WAs , 55 PG 5 A0 OB 2 B A P T TR T B
PriT ] el R e &, 2015,17(3) :238-242.

GUO Y,ZHOU F,TIAN Y,et al. Closed reduction and internal
fixation with minimally invasive percutaneous plate osteosynthesis
for calcaneal fractures[]J ]. Zhonghua Chuang Shang Gu Ke Za Zhi,
2015,17(3) :238-242. Chinese.

Sanders R, Fortin P, DiPasquale T, et al. Operative treatment in 120
displaced intraarticular calcaneal fractures. Results using a prognos-
tic computed tomography scan classification[J]. Clin Orthop Relat
Res, 1993, (290) : 87-95.

Dayton P, Feilmeier M, Hensley NL. Technique for minimally inva-
sive reduction of calcaneal fractures using small bilateral external
fixation[J]. J Foot Ankle Surg,2014,53(3):376-382.

Rt AU, skt , A5 Bl B S 42 48 45 5 1 R 6T
FEVRIT R NERE BT T]. P EBTE SR 28 & ,2005,13(20)
1561-1562.

FENG YH,WANG JY,ZHANG JG,et al. Treatment of intraarticu-
lur calcaneus fracture with axial calcaneotalus reverse tractor com-
bined with transverse screw fixation[J]. Zhongguo Jiao Xing Wai
Ke Za Zhi,2005,13(20) : 1561-1562. Chinese.

e te , ¥ e 4k, B1 A5 A= . Mizarov H AR 55 V) HF 42 A1 A [ 52 18 97 IR
BT R ] s R 225, 2016,36(9) :528-533.
MEI XL,ZENG XT,SHU HS. Comparison of Ilizarov technique and
open reduction with internal fixation in treatment of calcaneal frac-
ture[J]. Zhonghua Gu Ke Za Zhi,2016,36(9) :528-533. Chinese.
A DO, 5 5, AR T ST R ML R AL A D IR ET
SETRSTIRA B T[] P 45,2012,25(12) : 1045-1048.

GAO YJ,JIA B,ZHANG Y ,et al. Closed reduction and percuta-
neous hollow screw fixation with prototypical retractor for the treat-
ment of calcaneal fracture[]J]. Zhongguo Gu Shang/China J Orthop
Trauma,2012,25(12):1045-1048. Chinese with abstract in Eng-
lish.

Tk Mo, s
JEARTAIT RO A
197-202.

YU T,YANG Y,LI B,et al. Open reduction and internal fixation
assisted by medial distraction for intraarticular calcaneal fractures
[J]. Zhonghua Chuang Shang Gu Ke Za Zhi,2016,18(3):197-
202. Chinese.

Abdelgaid SM. Closed reduction and percutaneous cannulated

PO 438 B A Bl B # D0 0 52 A0 4
PriT]. A0 F R e, 2016,18(3)

screws fixation of displaced intra-articular calcaneus fractures [J ].
Foot Ankle Surg,2012,18(3):164-179.
(Wi B 3 :2018-02-06 A SC 4t 48 . 4% 1)



