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[ Abstract]  Objective To investigate the clinical effect of sinus tarsi approach minimally invasive plate in the treatment of
Sanders type Il and Il calcaneal fractures. Methods A total of 123 patients (137 feet) with calcaneal fractures were treated with
minimally invasive plate internal fixation from June 2012 to January 2018. According to Sanders classification, 95 feet were type Il and
42 feet were type Ill. The reduction of calcaneal fracture after operation, postoperative sural nerve injury and wounds, and the
American Orthopedic Foot and Ankle Society ( AOFAS) ankle-hindfoot index score were used to evaluate the efficacy. Results All
the patients recovered their calcaneal anatomy. Deep infection was found in one case and sural nerve injury in 10 cases. All the
patients were followed up for 12 =96 months (mean, 39.8 +11.3 months). In 22 cases (25 feet) followed up for more than 5 years,
the average AOFAS score was (83.5 £12.1) points. In 46 cases (50 feet) followed up for 3 —5 years, the average AOFAS score was
(86.4 £9.1) points. In 55 cases (62 feet) followed up for 1 —3 years, the average AOFAS score was (87.9 £7.3) points. The
plate of 62 cases (67 feet) were removed 12 =51 (20.7 +8.5) months after operation. One case had sural nerve injury and no wound
infection was found. Conclusion The treatment of calcaneal fracture with sinus tarsi approach minimally invasive plate is easy to
operate and reliable in fixation, with early postoperative functional exercise, which is an effective method for the treatment of calcaneal
fracture.

[ Key Words] Calcaneus fracture; Sinus tarsi approach; Minimally invasive plate

BRI AR, R O A TR B R E @M BON I, A RS B T R AE R
SMRRAGR S BRI R IR AT R A e MU LT A B I TR b o R 6 i e R T

« SEGTH P TR H (201708)
=% 1l A #H , E-mail : xj6520@ sina. com



ot [ B SR 2% 75 2020 4F 6 A 45 20 %45 6 ] Chin J Min Inv Surg, June 2020, Vol. 20. No. 6 + 541 -

WBIT IR G B D R R R R E L
AEOR R R B AN AR 48 B B S5 BKR YT Sanders 1T |
070 B R T A TR O R ROR T Rk
2012 4F 6 J] ~2018 4F 1 J] 248 M 52 A Rk i1
WM 6 J7 Sanders 11, I Y B B & #7123 i (137
JB) IR RGBT o

l IeRBEHEFTE

L1 — Rt

A2 123 f], 55 102 i), 2 21 i, A 13 ~ 72
Z,(42.0 £12.0) %, G @ Ak B TE 155 55
i), 28 38 B A 34 1, 545 20 ], oAt 14 1], 22 fil
60 il , A4 M 49 4], XU 14 @, 3 K A . AT
PR SO = 4E CT K (Bl A ~C) 2o &
Y7, 4% Sanders 43 %17 T A % 45 £ 1B % 30 &,
MC#20 2, IMAB # 19 2, T AC # 15 2, I BC
B8 il o A B S5 Iob S 6 i A B £ b RK O8RS T
R, ZHEFRME2~12d,(6.2+2.3)d,

95 101 B b U - B & 1k Sanders T | I %0 BR B B
e, HEBRBRIE M 2R E B o
1.2 TR

AR HTARE =4 CT il 5 PR 4052 47 34 o A s b
JRR I , A M7, A R AR 38 A 3% b ot ol [ 2 o 1 A BR
N1 em 55 4 B R LRGSR O) 0 (18 D) AR Y)
TER IR T A2, T R AR AP THE B i 28 5 B B e L
BB ERIE R OGN, BN R B 0 R B R AR A
el 5 1 R B B OGN LA A PR B, E A 4 mm
o IREr A R R NPT, B AL N RE B 45 R
2 1.5 mm 5 ECAF B 5G4 T I B [ E (B ELF) .
AR RS A A LB - R A5 [ L
P PR AR W B R, b DL R AR R A BR S F L
itk (1E) 5 2013 4E 55 3461820 5 JHH 5 . Tk Bl
B (5 L 2 A R R AR R B s Kk )
I R A T, Rz 5 R R T 8 A A [ e 3 6
W52 3 B o AN 7 ST B R R B B R G
BRI RVA RV R LEY /i I = 2 S i
A .

ARJG ¥ BB, 48 b Py T PR B AE R L TH
IR IRYT 24 h JE KBRS . ARG 2 RAT B 0
B X Ze . =4k CT K (B G ~ 1), FF IR #EATBR G
TORIPE R R ERsh e 2 e &, B
MR EHE ARG 2 A AFBHRGE S NEITE ARG

3 AR E T @A 5 I R e e EmATE
1.3 AR R

BRI AT I, MR 56 [ 2 BRAM )27 25 (American
Orthopedic Foot and Ankle Society, AOFAS) B - 5
JEARBOE 43 VAR T B, K43 100 43,90 ~ 100 45
HE,75 ~89 43 R ,50 ~ 74 43K AT,50 4p LR
HZE .

PFPORHT ARG 2 K ARG 6 AT B A M H A A7
CIEL K 0 BR R BE (N2 BR R 45 70 de Je o,
% PR O T A IR R ) L9 R (RO, R R AR R
VL) AR BE CON A R J5 & T e e R R R &
T %) (Bohler ff )¢ Gissane f1'°' . Ff: 9 & N
FE B R IO IS 2 R TR AR .
1.4 Geitss )ik

K SPSS19. 0 B AT it # o b 1T T
B x5 78,3 A ORI 3 ANOVA,
G P LR ] LSD £ 5, P <0. 05 S H A 4eit

2 BR

TARYIMH] 58 18, BB 2 e 2. 1 i) i
B BRI AT E R YRS IA 2 iR A, 10
SN A , 25 1 HE I #h 22 450407, B SR MR 9T,
FRAHE RIS, TR IR . RJF 2 K6 R
B TR = B Bohler £ J% Gissane ffi 5 A AT L
B BEWE(P=0.000) , K52 REARE 64D
ARWH B (P >0.05) (%K 1),

62 1l (67 JE)ARJF 12 ~51(20.7 +8.5) AT
[ O A, e Lk ek 2 45 0, B SR &R
ST RRARSER IS . BN B E RS 2 R&ETTEIR S
I [E 7 R RTAH L 22 5 E B (P >0.05) (%
2), B NEDERFREDT 1A, Tt H R R IR
HHro

WEEE] 12 ~96 4~ ,(39.8 +11.3) H, 22
B (25 &) 34 5 4F LA BBl 17, AOFAS 345 (83.5 +
12.1) 47, Hd i 11 2, R 8 2,77 6 2, fLREN
76% ;46 1] (50 &) 3k1F 3 ~5 R 17, AOFAS 35
(86.4+9.1) 7y, Horpflt 23 &, R 21 2,7 6 2,1
RN 88% ;55 fil (62 i) #4131 ~3 £y,
AOFAS $¥43 (87.9 +7.3) 43, Hdh it 33 &, B 23
S, 6 2L LR HHA 90%



o [E] 4 01 6 HEZ 6
PII
%
A\ B ¢
¥ T
o
D > 12 = 9

11

11}

IIf

0

[of
|



o [ £ B A1 R 2 7 2020 4F 6 45 20 %45 6 1 Chin J Min Inv Surg, June 2020, Vol. 20. No. 6 + 543 .

®1 R ARBE2XERE6ANAREHBEHHIE(n=137,x x5)

HRLR B T R PR LY R BT, A% S8 A
“L7IBA B AT R A BT R B R, R IR TN
BT E W7 B AE R IRIR BT 1 B E
] 52 AM R 4 T T R . M LU R, B S AR K
ARG /N A5 11 I S D B i A R N e 4%
AL, VAT B4 Sanders T | I 7 56 45 P B 37 A B
R BCRS" . W EART HERERE)E
OGN T R T 98 DL R A M BE R v R 2 2
/b TRV B T B A A E A ) P I 0
R T2 158 52, 5 B S G ER I 0 1)
Mg g R ALY A
B B S5 A B KR AT RE B 15 B B R & B By
Lit" BB S B B 9 N BA T IR 3T 2 0%
AL UL HHE I 48 22 3 T ,9. 6% i BHE I w26 51005 , i 4%
AN A 3% JHE W i 22 B 0 A AL 10% o A2 N
52 AR S5 10 151 Bl g w2845 003 , 22 B 2 SO JRR AR AS
ORI R . UES 4 SR T S AR AR )
1A L 3RE 0 5 52 E i 28 2 T L3 3 S 0 LAl 47
J5 7 B VAT P 3 BT 1 R DY) O 2R . R
o AF AR A A B T S WL A, 2 o R 4 L
PS40 T I8 AT UL i 3 2 R 057 XU ol M o 22 46
T K U S5 7, T3 b 2 4 e — E R
WD 2 A 2R R, LiT Iz 6 KRG
ZHHEFEABIRIT IR A BT R E A, R g A
I R T AR T AR X B A AR B ] . 5

I 8] PR (mm) PR E 98 B (mm) PR B B (mm) Gissane ff (°) Bohler ffj (°)
AED 70.76 +2.56 33.27 £3.32 37.32+2.14 102.20 £7.08 7.67 £5.11
RIE2 K@ 75.61 +2.77 31.10 £2.05 41.03 £2.96 123.70 £5.93 29.33 +4.73
RIE64MHB 75.47 +2.88 31.05 £2.20 40.95 +2.92 124.40 £5.34 28.51 +4.20
F Al 139.26 33.12 84.06 577.14 936.06
P 0.000 0. 000 0. 000 0. 000 0. 000
P, 14 0.000 0.000 0.000 0.000 0.000
P,y {8 0. 000 0. 000 0. 000 0. 000 0. 000
P, ,fH 0.670 0.879 0.811 0.343 0.149
£2 RE2RARBE6ANABBERNEEEMBILIE(n=67,xx5)
i [71] PR K EE (mm) PR 98 B (mm) PR B B (mm) Gissane ffi (°) Bohler ffj (°)
RG22 K 75.44 £2.89 30.89 £2.17 40.97 £3.00 123.75 £5.90 28.53 +4.20
RIE6 1A 75.68 +2.83 30.65 £2.42 40.89 +3.00 124.57 £5.52 28.94 +4.10
N [ E 2 R 75.55 +2.75 31.28 +1.56 41.09 +2.93 123.04 £6.01 29.54 +5.05
F 1 0.116 1.550 0.074 1.167 0.859
PH 0.891 0.215 0.929 0.313 0.425
3 i LG AN L7 2 A BE A B, R 5 3 Be i 18] 2, - &

A BERAL L A LR R B A 6. 2
KOARJE 1 BIGHEFREG, , 23 R e 5 mia & . fEJF
JECTE BR B B IR T T B R SR A B O MR T ] IR
£y PO B T £ R BB R A AOR

PRE NHRA 3 B /NG S TR AT ER
BT STE = RN e & i eI L E A= R DO &
B AT B B AR o LR R D 25 R T B Al T
BLE 3 I E T R = A S AT E S5 0, S s A
M B% 1 Neutral = ff4b . k049 M 6 97 Sanders 1T
IS5 N T B R A=) g2 3 B, vl L%
RAGGEHB' . Kir 27 19 B 53 2R 381 9 4 L
2 KRBT [ 5 B O RE RS AR, PRI TR R AR
TR AN AR 8 4 ] B, T AR 1R o 4 TR I TR] T
I RARET o

AL 62 i (67 J&) 47 PN [ & U A, A v ay
L HE B e LB B %, LR A U0 A T LR 1
{91 Jo M 22 458 0, P BE S ) 45 R AN R AR
Ao WO A SE 2 KA DT Al AR OC A ) 48 B
ARG 2 RAARE 6 A H AT W22 5, Ui il
B E A BE W6 L 1A Th RE HROMR , RE AR TR R AT Y I Rk
HOR o

25 b TR R AN A ) S R AR B SEA
HET L2 4 ] SRR R LR I R T i JR AR R
L[] 5 A A 18] o BB 52 BR IR S0 9 Al ] E T
ARAEI /AN BRAE T B W R T 20006 2, A8 T R 2D
RESR R , TS 4, 2 BB B 3 A 0BT ik .



- 544 - o [ 30N AP R 4% 5 2020 4E 6 H 4 20 %5 6 ] Chin J Min Inv Surg, June 2020, Vol. 20. No. 6

10 Wagstrom EA, Downes JM. Limited approaches to calcaneal

é’j % i ﬁﬁ fractures. Curr Rev Musculoskel ,2018 ,11(3) ;485 —494.

LU AL RS AR /NI, 5 20 B 52 ] BRUA B B PN 817 3 9T
BRURE ST A B BT RO A ST S 5 R R AR R R A
2009,25(9) :822 - 825.

12 Smyth NA,Zachwieja EC,Buller LT, et al. Surgical approaches to the

1 Andrew RH, Robert BA, Bruce EC. Advances in surgical
management of intra-articular calcaneus fractures. J] Am Acad Orthop
Surg,2015,23(7) :399 -407.

2 Makki D, Alnajjar HM , Walkay S, et al. Osteosynthesis of displaced calcaneus and the sural nerve: there is no safe zone. Foot Ankle

intra-articular fractures of the calcaneum:a long-term review of 47 Surg.2018.,24(6) ;517 - 520.

cases. ] Bone Joint Surg,2010,92(5) :693 -700.

3R LR WL B LT O T I X Py
AL AT AR R & ,2012,32(8) 1751 - 755,

4 Backes M, Spierings KE, Dingemans SA, et al. Evaluation and

13 Li S. Wound and sural nerve complications of the sinus tarsi
approach for calcaneus fractures. Foot Ankle Int, 2018,39 (9):
1106 - 1112.

14 Schepers T, Backes M, Dingemans SA, et al. Similar anatomical

quantification of geographical differences in wound complication rates . L. . . X
reduction and lower complication rates with the sinus tarsi approach
following the extended lateral approach in displaced intra-articular
& PP P compared with the extended lateral approach in displaced intra-articular

1 al fract : a sysltemalic i { the literature. Inj
calcaneal fractures: & sysiemalic review o ¢ Aterature. fyury, calcaneal fractures. J Orthop Trauma,2017,31(6) :293 —298.

2017,48(10) :2329 -2335. 15 Zhang T, Yan Y, Xie X, et al. Minimally invasive sinus tarsi

5  Sanders R. Displaced intra-articular fractures of the calcaneus. J
Bone Joint Surg( Am) ,2000,82(2) ;225 -250.

6 HEEM, XTI, NE, G R IR E W AR IT
Sanders I | 11 %8R 8 5 3. 00 05 8 Bl 22 &,2014,16 (12) .
1038 - 1042.

7  Kitaoka HB, Alexander 1], Adelaar RS, et al. Clinical rating systems

approach with cannulated screw fixation combined with vacuum-
assisted closure for treatment of severe open calcaneal fractures with
medial wounds. J Foot Ankle Surg,2016,55(1) :112 - 116.

16 He K,Fu S, Liu S, et al. Comparisons in finite element analysis of
minimally invasive, locking, and non-locking platessystems used in
treating calcaneal fractures of Sanders type 1l and type 11l. Chin Med
J(Engl) ,2014,127(22) ;3894 -3901.

17 Kir MC, Ayanoglu S, Cabuk H, et al. Mini-plate fixation via sinus

for the ankle-hindfoot, midfoot, hallux, and lesser toes. Foot Ankle
Int, 1994 ,15(7) :349 -353.
8  Schepers T, Backes M, Dingemans SA, et al. Similar anatomical X X . L i
tarsi approach is superior to cannulated screw in intra-articular
reduction and lower complication rates with the sinus tarsi approach . .
calcaneal fractures: a prospective randomized study. J Orthop Surg
(Hong Kong) ,2018,26(3) :2309499018792742.
(ks H 41:2019 - 10 - 13)
(& 18] A #1:2020 - 04 - 13)

(HEHH . L#)

compared with the extended lateral approach in displaced intra-
articular calcaneal fractures. J Orthop Trauma,2017,31(6) :293 -
298.

9 BRRMR, B B BHESEABKIGT IE Sanders I INELH T 1 4
2. W E R AR 2017 ,17(3) 1242 - 244 ,248.



