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The “eight-shaped” double incision steel plate internal fixation in the treatment of calcaneal fracture

MIAQO Yi-ming, WANG Qiang” » SHEN Ying-chao, LU Wei
Department of Orthopaedics, Changshu Hospital of Traditional Chinese Medicine, Changshu 215500, Jiangsu, China

[ Abstract| Objective: To explore the clinical effect of the “eight-shaped” double incision steel plate internal fixation in
the treatment of calcaneal fracture. Methods: From December 2014 to June 2016, calcaneal fractures of the proper type were
treated by the “eight-shaped” double incision including calcaneal lateral longitudinal incision and anterior oblique incision, and
anatomical locking steel plate internal fixation after fracture reduction. The healing of the incision was observed, and the
function of the ankle was evaluated by AOFAS ankle and foot function scoring system. Results: Surgery was successfully
completed in 27 cases of calcaneal fractures involving the joint surface, fracture reduction and internal fixation positions were
good in all cases, and there were no postoperative incision infection, flap necrosis or other complications. 26 patients were
followed up for 6 months to 2 years. The AOFAS ankle and foot function scores were excellent in 15 cases, good in 9 cases,
and fair in 2 cases, with a total excellent and good rate of 92. 3%. Conclusions: The “eight-shaped” double incision steel plate
internal fixation in the treatment of calcaneal fracture can reduce the incidence of soft tissue complications, and the clinical
curative effect is satisfactory. It is especially suitable for intra-articular fractures, and is worthy of clinical promotion.

[ Key Words ]

calcaneal fracture; “eight-shaped” incision; soft tissue complications

PR T R B W LA B T B TR
Prz— IS IR 3097 5 R R - P 2 At
AT R AP IIRY TR R T WK &2 V4 =4k ff
JESHUEH AR D BB 5 IR A M & T EUR
TS FH I P L LN B 2 R o S OF R
RES L BT A AT R R ik Y E R W] 4 IE
IRE Y Gissane ffi . Bohler 1 (HAREE M TR E X
A L TG T 2 1E 1 S WY, AN E A IS 25 5 R
Pr G &SI oL, R B IR g
TG I EAE S, BRI LI A AT
b B R R T SRR IR OE YL H R IA T IR

[WFfsHEI] 2017-05-18 [#=HH] 2017-09-25
[EE®™A] 2%, B E(FEN. E-mail: 52891497 @qq. com

HIEmE AR Z — ARG 5 T BRI &
PSEIRAE . A AR R 5 2700 0 W T RAL
18 R B B ] £ 31 PR A 3K 3R T 20K, SRE
RO A2 I JAE » 2 H AT I PR 1= D T i ) 2 22 1)
Bz 0 DR AR NS T R R O T R
P DK RY 1A s 46 1 FE T A S B 9 R T SRR
B S AN T U] L BRI R 1 N )
RS EALE TG T LU 5 B0E 9 AR A [ % . B
PRI R0 BRI T

W5 1E#H (Corresponding author). Tel; 0512-52336275, E-mail; luntan100@sina. com



96 Chinese Journal of Clinical Medicine, 2018, Vol. 25, No. 1

G REESY: 201842 H #5258 545 1Y)

1 #ZREFE

1.1 —fF# 20144 12 H—2016 4 6 H . B 5L
Hh B 2 R B i R e AT B 90 B BRSO 1 T
SR G T e 20 A1 70 T B A S ST Y R R R TR
26 0. HEBRARHE A7 75 F 0 MR | S L ATL ) ik
B B L B ML 2 % A s 5 I IR AT Bl K L IR
SRS IS 15005 5 5 9 Al S B s FE 2 25
TR AR ML 22 AW 50 28 B B 48 PR 2 5%
WAL I BT A R X RN R O 4 T R
ISR

L2 FARI%

L2.1 ReTAEAITR AR 4T 8
SE > AR LLB= e A il 19 15 Bk Lk B S0 BER 45 1% 3K
FDK T VE H b R R BRI b 25 . I s T
DA BRI S Bl s BR A CT P4 e = s gl
K. BT TR i W] — 2 BE 58 . AE A g
H MR G < 7 ) B A SRR I T e R
Al Eflt.

L2.2 FARPE HBERAE-BEECS BRI, B
B o S8 PR A0 S J3C b Y B A 2 B B
BT T LAE P ) 5 R A Sk L TR
3.5 mmlfy AT T HRA 451 AT — 22 5| L AR 8 L B
57 1o e 0 B i A0 A 2 2 51 AT BRI 0 5
e+ A TE B SMBH PR O B 58 1L 5 () N R P 4 Y Ak
BT AT H3. 5 mm Hr B R R L8 E 5 C”
R X LB AL AL W LB B Gissane
ffi \Bohler ffy K SR 52 B WA A H R Je Ol
FTA 1~2 #r 3.0 mm r IR [ E 154 . HAK
(AN DV CIIRE> 47 WOk TS gl R R IREAS SN
TR B S AN AT U0 1 g — 2 5 A [ E (R
Do,

BUJT AR B AMRAR 155 5 I 2 iR i 2 A
293.0 e YI T A HES WU B J7 BE A . 2% 5% BRI G
TR OC Y s BT 3 U A 5T T 0 B 45
£ 2.0 mm g FREHEE  JF ATAT S A . R
HIEIMUAAT YT B EEAT 1. 0 em A4 THI 1
2y 4.0 e YD TR MR R S 05  EA Tom
BREZ A8 A B B R I R T A e L
BT X RGBT R R R A IE AL a8 TR 1%
SENLZE BT ALE 1 AR R A T IR
RIFoE T B CR 1 0 R AL e » HOURAT A5 HUIR
BT BT 519 R 7 BRAET R FT A [ 2 2

5 HCE U B R 5 1 ARl

h 1 3
Bl AREREIMU/ERYI O

A TR BRI 3.0 em
1.2.3 AREAE REEEBdE. EHEG T
PiE#E 3 d. RIEH 2 KA O 2y, JBR A 51,
fERPUER B X 2, i T BROCT 3G 30,
Al 2 IR, K5 8 MH:HH s nE, A5
12 e ATk,
1.3 KRG 7 & w0 N AOFAS B-J5 2
P43 2 % (AOFAS ankle-hindfoot scale) #E47 A&
JEbEYT A RGE 3 0~100 43, WEAARUE: LN
90~~100 433 & 75~89 433 A 50~74 435 2% 50 43
PITF,

2 & R

2.1 —fCHEIL G AES AL 27 o], Hirb 1 5]
Jevi, Sepivy 26 B, b, B4 17 ], Lok 9 B4R
1% 21~58 %, 1 (42. 816, 5) 4 s @bk 11 ),
At 9 ], YL 6 4], Sanders 43AY. [ #Y 12
il M7 9 ], IVEY 5 i) s AT A2 95 I BR G
WIEE YT 2 . O AR BT 15 6 m A 9
Bl ABEEHE A5 30 min~3 d; FAREF 8] A5
)5 3~6 d, P44 141, 2) dsfERERTE S 10~14
d, FH(12. 443.8)d,

2.2 REBWRITH AR EREEICT MER B OC T K
AR B T A AL A 0F TR N 5 I
Gissane ffi , Bohler f1%5, RJ5 X LR & & 07
B EE AR AT O BB, BT BB R A AR
JE IR e BRIRFE L N [ O WA 5 B e, A R
BARBET TR 6 ~24 A~ H P11 4+
4ADNH. BS R BR G a A R IRe K
S AOFAS BRI REPESr: 1 15 Bl B 9 fl.



hERES 201842 H  #525% 511

Chinese Journal of Clinical Medicine, 2018, Vol. 25, No. 1 97

Al 2 il B R % 92, 3%, ARJEF12.8+1.2)
A H B N R

2.3 RABBIANB BE. P64 5, mAATE
A BB SR\ XU B bR N [ 2 iG

E2 #E

I7 AR B LR R B T AL A [ RE B R4 R
JEBREIIAL A X SR BT 2 AL R KRR 1 4R
BRI R L D REWE L (T 2)

Rl BE FARRBE

AARRTERE CT SR s B ARBTHRE CT DR 7 BREESC T AR 6 5 C. BRAESE 19 /5 SMUAE 51 D i [CHHE R LI 5 s E. BRE 7
AT E AN S SMUTTE S F i ABIRSE T LABRET I8 E G AR B LR AR I S 00 75 s H AR B2 /s BT R LR 181 o7 B A5 T ARVS
BRAEMNGL X Ln BT AL RAF s T ARG B R X SR BT 00 RAF s K ARG 1 ARBROCHT B DD REWE B LR S 1 4RI B i D R 7

RIS & I

PR B ATIRYT BUMESTE T O T A R AR AN F
RAFSE AL W] e 5 A MO 48, 35t B A8 R R
IR FZ S U RE RS . BR TR 48 .
I3 R I 2 R ERG T R E R UL 4 o 2R A A
S, R A R PETE T IR /N ITE S 5 2 A R
PR BRI R XML EZAN X, H
Gissane ffi . Bohler 25558, —W K3k 10 4F
PLERYREDTRBT, “ 18— T ARG 7 A A
REA R BRI B TR WSS . B
ARSI A IR S 1 2 A R
AT HAT PR

BB ITIAYT T B AR SR T RGBT
Ja BRI & B AT IREH R AR IR AMI LB A

VIS A 1 E B 52 0 10 N [T AR A — 2
PV S AL P9 [ B A BE R O T Rl A RN AR A
FHE VNI 2 F 0T B S A Al B A
AP [ AR  AER A /N W Rk
T T AR R L S5 T IR A B A R
BT EBCR A BB S V) 105 ) 251 e B S A
T EATEBOR ALS MY 1 5 25 It i
RPN T el S8 23 R 7 BR R B I
B =GR AR R SR A SR EGE R
B3 T AR B 81 7 s X A — € ROR
ERAR A PR . R T B 52 U0 10 sl 5 B S
NI [ E AR BB SMI LI 1 AR U
R LI (E R TE B 5 B OGN o A T
BRI T3 Ak R FH AR AR O 3 A 07 4 3
SR AFAE—E M E T M o A 235 X B 5



98 Chinese Journal of Clinical Medicine, 2018, Vol. 25, No. 1

G REESY: 201842 H #5258 545 1Y)

ABEFNOTY JRARE AT 80 O R4 T He A, TA R G 3 AR L
157 RIF B RO o (L 2B 55 A B 2 52 A7 [ o o
I —Forikt .

ARSI A AT TR Bt TR R R
VI AEA R S5 AMU AT EI FE i /7 3]
AN AT LA Gy b I8 R O 1T . K 0 R B G
AR BT AL R AR BE B R A IR 4
AR AL B H T AL s FEPIA P T
Vi) e A S ) B A [ . PR AN 1 S
IS #2567 — B0, DT B Bk VR I Bl A
RIZHA SRIGI T BRI B B i B XA —
AR A 22 . FEIX AU b, ) fS 7 &
PR, ] 2% 5 K Ay BR R OCTT T , T AE BT
AL, BREJEAMUAATU) O SN AR A A, R
C—TIUWET S T PRI R AR I I . TEARAE v, 0 R
Hoiek FEAE L B, LA S 3 LB .

A3 T AR BRI AR AR R Bl 7y AR R T
CT #9 Sanders 43 B4 JEA7 i 16 . X T8 M BR#F 3r
AT R B G T R 4 A B S 2R AN I R i
AN T ML, Sanders 43 B 3= ZAR 45 IR & 19 76
R CT R T B 0 8 AR AGE H T &
PR G ORI A T, AR I A L FS R 1 TH #
FEE A 0 B IS 2 . AW R0 S ek T
IR 1A 5 S At - 1T b 9 & G 4, e LA
A AT BB RSB AT i B2 2 P 5 ] )t A 9 Sy
YT RS AL R 0 10 3 R B A 2R AN )y i it
THOL5F . AL, Sanders 43 U R AR 4 Hb X 43 7 Je
T T RIS e G5 T BR B i 28 80, T R 23
SEIRIAN T A —HE . AT AR Iy 2 32 2458 NIk - 4%
Sanders 43R4 1 Y (I 7 K 35840 IV Y BR & & 37 s 3%
BB B #5 e PR 0G5 T8 | BRI Q1 18] 1R 4
IR B A SR B 3T

AT REL B AR XARGF 1 AR T ARG K
A B =5 1 110 A 232 [ I AR AT T 0 Y R BR )
B ANZH B R v BR R SCT5 F0 B O R ER 4015
B TR EE AL R IE 1IR3 SERTE I Gissane
A Bohler f155 , H8 M SBRET 7 B HAR ¥Rk R A
ARIG IR K RIRBE N [ 5 2R W55 0 e . AN 2
Z A SR A R A SR R R R O T A R 2
et —AREIE  LLT ARG A . ABFTEA 2 1
JEERIIREAS R Al w] e I DRy B SO BE L 4 i
BB RAME M Ah R AR5 OGO Ry L A
LY [ ot R A5

AR FARE S AR (DFEYIIFZ T, et T
[ A AL I AN A2 5 R TR 3k L P A BF
JEAE, DL B 4 B L i L T L Gissane ffi I
Bohler i ; (2) AU APE /NJ) 1] 25 B BRI G 19 1
PREEC T MR A TR E B (3D SR B 5 4
WAAT T VA 7B T %0 2 B S BE A2 21 4
NI o A7 B SR E O B i A B T A A R T 45
VB I FHEE T 5 () v R SMSEHR L Sl B 48 e A
IRET,

25 FRTIR O\ X B bR N [ E R AT A R
ST A7 R AT L B8 BE | Gissane i il Bohler
PR BR B DG TP L B TR RO LT
AR A, [RNF SC5RE B0 1 “ L7 U] 1 TR Jg 3 35 F )%
YLy & AR FLA BT I I PRI 450 (8 75 I DR iF —
HHE.

S 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] BG4 a i OB RS- SR L) 1. /5
KR (BE2ERRD , 2017, 38(1) 1 124-127, 132,

[3] By B, Blogss, 5. b P AR s 5 50 e
A 2R BELE A RO [T]. 22 M K24 (R 22 RRD 2016,
42(5) ;44-47.

[4] RAMMELT S, ZWIPP H. Calcancus fractures: facts,
controversies and recent developments[ ] ]. Injury, 2004, 35
(5):443-461.

[5] WUZ, SUY, CHEN W, et al. Functional outcome of
displaced intra-articular calcaneal fractures: a comparison
between open reduction/internal fixation and a minimally
invasive approach featured an anatomical plate and
compression bolts[ J ]. J] Trauma Acute Care Surg, 2012, 73
(3):743-751.

[6] BATTAGLIA A, CATANIA P, GUMINA S, et al. Early
minimally invasive percutaneous fixation of displaced intra-
articular calcaneal fractures with a percutaneous angle stable
device[J]. ] Foot Ankle Surg,2015,54(1) ;51-56.

L71 k. AOFAS B RPFar RG] sPAeset bRl ae .
HL TR, 2014(4) :557-557.

[8] SANDERS R, VAUPEL Z M, ERDOGAN M, et al
Operative treatment of displaced intraarticular calcaneal
fractures: long-term (10-20 Years) results in 108 fractures
using a prognostic CT classification[J]. J Orthop Trauma,
2014,28(10) :551-563.

[9] VAN HOEVE S. DE VOS J. VERBRUGGEN ] P, et al
Gait Analysis and Functional Outcome After Calcaneal

Fracture [ ] ]. J Bone Joint Surg Am, 2015, 97 (22):



HEIGKREZ: 20184E2 H #525% 411

Chinese Journal of Clinical Medicine, 2018, Vol. 25, No. 1 99

[10]

[11]

[12]

[13]

1879-1888.

DHILLON M S, GAHLOT N, SHARMA S. Open reduction
and internal fixation compared with ORIF and primary
subtalar arthrodesis for treatment of sanders type IV
calcaneal fractures: a randomized multicenter trial [J]. ]
Orthop Trauma, 2014,28(12):e301-e302.

PAN M M, XUE F. CHAI L Z. et al. Surgical treatment for
inter-articular calcaneal fractures with medial external fixator
versus plates[ J]. Orthopedic Journal of China, 2015,4(2):
215-236.

ZWIPP H, PASA L, ZILKA L. et al. Introduction of a new
locking nail for treatment of intraarticular calcaneal fractures
[J]. J Orthop Trauma, 2016,30(3) ;e88-92.

LI L H, GUO Y Z, WANG H, et al. Less wound
complications of a sinus tarsi approach compared to an

extended lateral approach for the treatment of displaced

[14]

[15]

[16]

intraarticular calcaneal fracture: A randomized clinical trial in
64 patients[ J ]. Medicine (Baltimore), 2016,95(36) ; e4628.
SCHEPERS T. The sinus tarsi approach in displaced intra-
articular calcaneal fractures; a systematic review [ J]. Int
Orthop, 2011,35(5):697-703.

YEO ] H, CHO H J, LEE K B. Comparison of two surgical
approaches for displaced intra-articular calcaneal fractures:
sinus tarsi versus extensile lateral approach [J]. BMC
Musculoskelet Disord, 2015,16:63.
ZHANG W, CHEN E, XUE D, et al. Risk factors for
wound complications of closed calcaneal fractures after
surgery; a systematic review and meta-analysis[ J]. Scand J

Trauma Resusc Emerg Med, 2015. 23.18.
[AXHE] BHH, SHFEE

(BHEEREAZFERRIZESIAT)E E HAR

CHAA R & PSR I2 W 5167 ) AR 3245 . ISBN9O78-7-0305-4910-5, JF 4% : 16 JF, % i : 180 JT.

APy S R AT TR 108 4 AR R R~ PR S A AIE P 5 8 8 A SRR P BA AR A 43 S [l oA o 3 0 4 A
B & B RIS WG T 7 AR AR 35 i B RS TR R 2R 50, B G AL SRR R RN TP 40 TR B A
A T WP ROBEE A PG A TR AR B — 7 60 TR PR LR G 5 — IR A IRYT . BHAH ILE FER R 7 1k
PN » IR HE DAL L P 2 8 e PR B L RAR 2 A A 2 W S TR SR 2 TS TT A 441 » [ I R 1 AL B Be 7% B 1 12 1R
) (B — SR AR AR AR [ PN A3 i it e 2 1) i ST A A 8 4 7 W B2 119 T s [N A [ A 1 O B ) R
MR 5 SR BB SO T AT 2L 4R 9 10 AR 22451 T A A

AR AT B R AR AT S W ST AN T
L Bz Hh R R A S A 6

2. LI Rl A B 7 R R 3K, R E : http: //www. ecsponline. com





