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Closed reduction and internal fixation versus transtarsal sinus small incision internal fixation for Sanders type Il cal-
caneal fractures CUI Shu-ting,LIU Zi-zhen ,TANG Bin,CHEN Guang-xin,and WANG Zhi-zhen. Department of Or-
thopaedics ,the Second People’s Hospital of Liaocheng,Liaocheng 252600 ,Shandong,China

ABSTRACT Objective:To compare the clinical effects of closed reduction and internal fixation with limited transtarsal si-
nus incision in the treatment of Sanders type Il calcaneal fractures. Methods: From June 2015 to February 2018,60 patients
with Sanders type Il calcaneal fractures were treated by minimally invasive method. According to the different treatment meth-
ods, they were divided into two groups:closed prying reduction and internal fixation with hollow nails (group A) and limited
transtarsal sinus incision internal fixation (group B). There were 34 cases in group A ,including 22 males and 12 females , aged
21 to 60 (38.90+3.25) years old, 14 cases of Sanders type Il A, 14 cases of Sanders type Il B and 6 cases of Sanders type Il C.
There were 20 cases in group B, including 14 males and 6 females,aged 20 to 59 (39.20+2.96) years old,8 cases of Sanders
type Il A,9 cases of Sanders type Il B and 3 cases of Sanders type Il C. Calcaneal height, calcaneal width, Gissane angle and
Bohler angle were measured before and after operation. The complications, hospitalization time and cost were compared. Func-
tional evaluation was performed by AOFAS score system one year after operation. Results: Fifty-four cases were followed up for
6 to 16(11.40+2.55) months and 6 cases were lost. All the wounds healed in grade A without complications such as skin infec-
tion and necrosis. There were 1 case of nerve injury in group A,2 cases of tendon entrapment,2 cases of nerve injury in group
B, there was no significant difference (P>0.05). There was no significant difference in calcaneal width,height, Bohlers angle
and Gissane angle between group A and group B (P>0.05). There was no significant difference in AOFAS score between group
A and group B(89.2+4.7 vs 88.7+4.8,P>0.05). The hospitalization expenditure and length of stay in group A were (5 021.25+
1 047.19) yuan, (6.31+4.75) d,and those in group B were (13 591.35+1 975.21) yuan, (9.65+3.42) d,respectively,with sig-
nificant difference (P<0.05). Conclusion :Closed reduction and internal fixation is as effective as transtarsal sinus incision re-

duction and internal fixation for Sanders type II fracture. It has the advantages of less trauma and fewer complications. Closed

WIEE AEME  E-mail : cuishuting1999@163.com
Corresponding author : CUI Shu-ting  E-mail : cuishuting1999@163.com



WA 2019 4 5 HEE 32 %55 5 ] China J Orthop Trauma,May.2019,Vol.32,No.5 - 449 .

reduction and hollow nail fixation group can significantly shorten hospitalization time ,reduce hospitalization costs,and is more

economical. It is worth recommending, but attention should be paid to avoid choosing to comminute serious calcaneal fracture.
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Note : Group A stands for closed reduction internal fixation, group B stands

for internal fixation with tarsus sinus
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Note : Group A stands for closed reduction internal fixation, group B stands for internal fixation with tarsus sinus
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Fig.1 A 39-year-old man with a right calcaneal fracture caused by a fall
injury was treated with closed prying reduction and cannulated screw fixa-
tion for 2 days after injury 1a. Preoperative lateral radiographs showed
fracture and collapse of posterior articular surface of calcaneus,decrease
of Bohlers angle and loss of height ~ 1b. Axial X-ray films showed lateral
wall bulging and calcaneal width widening before operation  1c. Prone
position during operation  1d. Intraoperative closed penetration with 2

stern needles for prizing 1e. Six months after operation,lateral X -ray

showed satisfactory reduction , smooth articular surface and normal calcaneal height ~ 1f. Six months after operation , axial X-ray showed satisfactory recov-

ery of calcaneal width
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Fig.2 A 45-year-old man with a right calcaneal comminuted fracture
caused by a fall injury underwent transtarsal sinus limited incision plate
internal fixation 4 days after injury 2a. Preoperative lateral radiographs
showed fracture and collapse of posterior articular surface of calcaneus,
2b. Axial X-ray films

showed lateral wall bulging and calcaneal width widening before opera-

decrease of Bohlers angle and loss of height

tion 2¢. Marking of tarsal sinus incision 2d. Posterior articular surface

reduction under direct vision during operation ~ 2e. Six months after operation, lateral X-ray showed satisfactory reduction,smooth articular surface and

normal calcaneal height ~ 2f. Six months after operation , axial X-ray showed satisfactory recovery of calcaneal width

T AL B BRI, BT A TR ) R AT AT R B
e C IR W b AT A LU 3A - (DRI, it
B U SAE o AR R SN B R % H T ifiLis , A
WFFE R 34 il B R A B URGL . IRBEI A A
(2) B ARRAT BE Ik ] o TG VI 1, AN 32 B 9 i ik vy B il
DR R 446 56 L AN 300 6 o4 5 ) 9k 2 g B ] e A1
FEBE D I AT I 34 Bl & A 13 Bl 2
MR, T ABE S KRBT TR, KO0 R AT e it
lo (3) 2 Tr bk o o T I [ E I AE A B9 AN TR, R o
B RAR , B B S W sl b, 2 P v o B
()3 IS 8 55 o AN BEAE EL AR WL Jim 56 4% 1 &2 2 17
O, B R AR A AL, R 2 X LB R
P S0 8 R IR A o (2)38 D UEZE o X5
o A L ) R R BT, AL e A O R JEE R R I T
03 1 Sanders 1T BB B 31 TS AL B0 R 358
Sanders I1 B ] o (3) B A SN BE A i HE-S LA o
TR B HMNARAL LY, A BE B 2 ALER A SN BE %)
PR T8 A IE AN, U M BE I A2 2 )
BT, HOIHE R WU R A BER . AR SCHETE 4R
7, PR RS IR ARE T T 22 5 OGS B

(R FE R A2 B 2 ) 1 JHE o LB R e, B 7R R
HE RS T A IE,
3.3 FARES KRS

2B E S Y H IR S I E I (1) 7E/)
VI R AR e i A, I P HEET B AR X )5 56
TR T SR B, 9 ) 2R B 5% R i 45 T R A B
JESRET RS A T 5 O T, SURB B Lk BRE N Ah E
() 2 2 (2) 0 A s L o 5 A OO B T R A
IR SN T e ) e S ST DA s I = A ER b
5 A et . (B) ARG ] FLAN B e i Pk I,
A 20 A R B 5T o (4) 1Y) 15 2R 88 5 I AT
AU FEN T B HE I 4o 22, sl ot a8 A LR O3
DA A 13 | A 28 ST DX R D R 0 M i 8

PG 52 A6 P T iR YT AR 2 B B . (1)
2 MURERIED BRR M TRk 0 i, SRR SRR T LA
FE R — P _E AT 4], AT 4 1E B 9 P S 6 e
o )ARPEBIRKH N KEN BT I,
A7 38 im0 R ME 5 5 | S5 B ik B . (3) B
AV B3 RS 0 A T S ST T ST N R T A O
ET G4 IR AR TR K2 04T, BETK B G 5%



A% 2019 46 5 HE5 32 5% 58] China J Orthop Trauma,May.2019,Vol.32,No.5

-453.

IS 0.5 em, LA o R AE A AR A7 4R T, 5C

FEJG T, B Ak 3R B, 1T 45 99 b 20 T T AR 47 1

HeFF IR B AR (DR P TFARIFR AL,
MZ, MHTEARE BT EAEN . IF&AE K&

AOFAS TREVE4r E W 22 % SR, H TF

ARY)E S A E ORI AS TR, P A A5 0 T T

2 e Y o 4 A (o B I s PR RE A IR B , AR AV A e 2%

ISR R T N I e T A AR R Y S

i) Sanders IT Y FR-E-5- 47, P A 52 007 25 00T [ B

TRHERE AT 30, W i — 2 9E . TESEBR

I PR AR v R 35 R AR B S8 2 ) SEBR A O . B A e

M F RN LT AR

5% ik

(1] 5. WEadrmayr s )] EE45,2017,30(12): 1077
1079.

WU Y. Progress on treatment of calcaneal fractures[]J]. Zhongguo
Gu Shang/China J Orthop Trauma,2017,30(12) : 1077-1079. Chi-
nese.

(2] e, A, B f, %, 20 5 /N0 1A YT Sanders 1T 1

PR e T [T, d 4 45,2017,30(8) - 755-757.
BAO XX,XIA CJ,CHAO BY ,et al. Treatment of sanders I calca-
neus fractures via minmally invasive sinus tarsi approach|]J ]. Zhong-
guo Gu Shang/China J Orthop Trauma,2017,30(8) :755-757. Chi-
nese with abstract in English.

[3] Hsu AR,Anderson RB,Cohen BE. Advances in surgical manage-
ment of intra-articular calcaneus fractures[J]. ] Am Acad Orthop
Surg,2015,23(7) :399-407.

[4] LiuW,MaY,Yu B,etal. Surgical versus conservative interventions
for displaced intra-articular calcaneal fractures:a Cochrane Nursing
Care Field Corner Column|[J ]. Orthop Nurs,2013,32(6) :336-337.

[5] Guiffin D, Parsons N,Shaw E et al. Operative versus non-operative
treatment for closed,displaced ,intra-articular fractures of the cal-
caneus: randomised controlled trial[J ]. BMJ,2014,349:¢4483.

[6] it B, ARSI ST, 4. 4 Bt R 52 A B AN LI U0 1R 9T

Sanders Il % B 2 1 H7 (997 2 HL A [T ). v 445 B 2% 2, 2013,33
(4):298-303.
SHIZM,ZOU J,GU WQ, et al. The clillical outcomes comparison Of
limited open reduction via a sinus tarsi approach and open reduc-
tion internal fixation via a lateral extensile L-shape incision for the
treatment of Sanders type Il calcaneal fracture[J]. Zhonghua Gu Ke
Za Zhi,2013,33(4) :298-303. Chinese.

(7] BWEZE,REE. BEFI RGBT 28] hEE 6,
2014,27(7):533-535.

[10]

[11]

[12]

[14]

[15]

LIANG XJ,ZHAO HM. The main points on treatments for fresh cal-
cancal fractures[J]. Zhongguo Gu Shang/China J Orthop Trauma,
2014,27(7) :533-535. Chinese.
Sanders R, Fortin P, DiPasquale T, et al. Operative treatment in 120
displaced intraarticular calcaneal fractures. Results using a prog-
nosticcomputed tomographic scan classification[ ] ]. Clin Orthop Re-
lat Res, 1993, (290) : 87-95.
Schepem T. The sinus tarsi approach in displaced intra-articular
calcaneal fractures:a systematic review[J]. Int Orthop,2011,35
(5):697-703.
TR TR WSO B AN SE K LR YY1 AR 1 1
P 4[], o B 45,2017,30(4) :339-342.
FAN XX,SHEN Y, XIE WL. Risk factors analysis on wound com-
plications after closed calcaneal frature operation using lateral ex-
tensive L-shaped incision[]J]. Zhongguo Gu Shang/China J Orthop
Trauma,2017,30(4) :339-342. Chinese with abstract in English.
A6 5R Bk LRT B R T R AL B L] o
2010,23(11):801-803.
YU GR,ZHAO HM. More attention should be paid to the treatment
of fresh calcaneal fractures[J]. Zhongguo Gu Shang/China J Or-
thop Trauma,2010,23(11):801-803. Chinese.
R, AT, 220 Bt SE /N U R AR S A 9 TR B Y T E IR
J¥ Sanders Il 7Y R & & #7[J]. o B H £ ,2017,30(12):1080-
1083.
DAI F,YU PF,JIANG H. Percutaneous reduction and Kirschner
pinn fixation through sinus approach for the treatment of Sanders
type Il calcaneal fracture[J]. Zhongguo Gu Shang/China J Orthop
Trauma,2017,30(12) : 1080-1083. Chinese with abstract in Eng-
lish.
SRS PN F ORGSR SRR B S D) A S A5 e b
ML RD) TN % L BGRIT RS B T Meta 2087 [T ]. P B
3,2017,30(12) : 1118-1126.
WU MH,SUN WC,YAN FF et al. Minimally invasive sinus tarsal
approach versus conventional L-shaped lateral approach in treating
calcaneal fractures :a Meta-analysis[J ]. Zhongguo Gu Shang/Chi-
na J Orthop Trauma,2017,30(12):1118-1126. Chinese with ab-
stract in English.
Jo B, PEE VL, AT L AR BRI 2 IBAET [ R IB YT Sanders 11
T A B B B 4 [T ). b =B 095,2015,28(1) :31-35.
GU ZQ,PANG QJ,YU X, et al. Sustentaculum tali screw fixation
for the treatment of Sanders type I and Ill calcaneal fractures [J].
Zhongguo Gu Shang/China J Orthop Trauma,2015,28(1):31-35.
Chinese with abstract in English.
Kline AJ,Aaderson RB,Davis WH. Minimally invasive technique
versue anextensile lateral approach for intra-anticular calcaneal
fractures[J ]. Foot Ankle Int,2013,34 (6):773-780.
(U B 191:2019-02-11 A 0448 2580



