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Treatment of Sanders type Il to IIl calcaneal fractures with percutaneous reduction and minimally invasive calcaneal
screw fixation

HUANG Jie ,LIU Jin,ZHANG Jian-wei(Department of Orthopaedics , Tianshui First People s Hospital , Tianshui 741000, Gan-
su,China)

ABSTRACT Objective To investigate clinical effect of percutaneous reduction combined with internal fixation of calcaneal
nail in treating Sanders type Il to Il calcaneal fractures. Methods From July 2017 to August 2019, clinical data of 98 patients
with Sanders type Il to Il calcaneal fractures treated were retrospectively analyzed,and divided into observation group and
control group according to different surgical methods. In observation group,there were 35 males and 21 females,aged from 23
to 58 years old with an average of (34.50+7.81) years old;29 patients with Sanders type Il and 27 patients with Sanders type
IIl ;30 patients on the left side and 26 patients on the right side;the time from fracture to operation ranged from 1 to 4 days
with an average of (3.45+0.54) days;and treated with percutaneous reduction combined with internal fixation of calcaneal nail
system. In control group,there were 25 males and 17 females,aged from 25 to 60 years old with an average of (35.27+7.64)
years old;23 patients with Sanders type Il and 19 patients with Sanders type Il ;24 patients on the left side and 18 patients
on the right side ; the time from fracture to operation ranged from 2 to 5 days with an average of (3.42+0.62) days;and treated
with open reduction and internal fixation. Operation time, blood loss, hospital stay,fracture healing time , and postoperative vi-
sual analogue scale (VAS) at 1 day, preoperative and postoperative American Orthopaedic Foot and Ankle Society (AOFAS)

ankle-hindfoot score, Bohler angle ,Gissane angle and calcaneus width,and postoperative complications were compared be-
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tween two groups. Results All patients were followed up from 13 to 18 months with an average of (15.6+2.2) months. There
were significant differences in operation time,blood loss, hospital stay,fracture healing time and postoperative VAS at 1 day
between two groups (P<0.05). There was statistical difference in postoperative AOFAS score at 12 months between two groups
(P<0.05) ,and AOFAS score at 12 months after operation was higher than that before operation (P<0.05). According to AO-
FAS score, 21 patients got excellent result,30 good and 5 moderate in observation group,and 10 excellent,22 good ,7 moderate
and 3 poor in control group ,which had statistical difference between two groups (P<0.05). Postoperative Bohler angle , Gissane
angle and calcaneus width at 6 months were better than that before operation between two groups (P<0.05). One patient in ob-
servation and 20 patients in control group occurred skin numbness after operation,and 14 patients occurred skin necrosis in
control group , there were obvious difference between two groups (P<0.01). Conclusion Compared with open reduction and in-
ternal fixation , percutaneous reduction combined with internal fixation system in treating Sanders type Il to Il calcaneal frac-
tures is feasible for fracture repair without waiting for foot deswelling, which could accurately restore normal shape and position
of the fractured heel bone,completely eliminate fracture malunion,and reduce postoperative complications. Therefore , it could

shorten operation time ,hospital stay,fracture healing time,reduce amount of blood loss, promote postoperative recovery ,and

less complications , high safety , which could be used as a choice of orthopedic surgery for foot and ankle trauma.

KEYWORDS Calcaneal fracture;

BRE B AT A B b s 60%~65% , 2 i RE
HIAESG . e BTSSR W R R Y
AP EORE K TE R TR A J5 Bohler £ |
Gissane ffi 45 & A2 " F AR AL, LA A 0] 18 B R B P 4b
S EOR AL, H AT TR A 1 R O N B T
MR TT M AAAE L, AR F ARG YT T B i v] A
— R R IR YT T B LS BT S A
HE W B aassl kBT RY., S54%
SEIRIT AL, VIR A N [ E AR R B DR A
DL BE R 6 T 0 A B AR R R R, HAETF
RIGIFHLL, FARIGIT 0T LI ol 38 H o iy L B )
AEo SR, &SR B V1T & A7 R A 1) “ LB 9] 1
7 R IR A EE B BB G, RS D) 1 R 5
R 20% , U1 1 FER @A 37%, T AR R AR PR R
il 350 B T T A 2 e 1 W] T — Rl R B ET P AT L %
RO B EMRE IR B AR 2 R B, O AT R
W& 11 B PN 6 3 O A7 T T P B B o AR T Sl E A
AR G AL S IR T AT RGN B 2 BEA TR T
Sanders 1T - I #Y #1158 P H B9 I IR Y7 5%, LASR T H:
WA, BRI F .

1 #ERE5RHE
L1 ks

ABRUE < (1) S0 BB =S5O0l P 5 1 3R
Ir. ZhERIZI <2 JH . (2)ARH] CT B Sanders
oy T I AY, 4% & SANDERS 25 /il 5 1) 43 Al
PrifE (Sanders 43 BIBRHE) . (3)RIE T ARIGITH 5
[ A5 o HEBRARIME : (1) BRIH P 3 2 R 1 TR s 3%
M) BR G T TRE A o (2) FFRCHE B P 865 91 R 38 B 1k it
B0, R EINEE . GBS, (4)5IF A
PR, A0 O i D RE N 4 LR B DR 4
(5) FBA ™ 5B T 5 A B 02 P T AR 45 R
FrRVIn@a#E. (6)Fh<16 % 5>80 %

Minimally invasive surgery; Intramedullary fixation;

Open reduction

1.2 IR %R

P 2017 4 7 H & 2019 4 8 H UG W)
Sanders I - I 74 81 B 47 £ % 98 i, X LIl PR %}
HEAT [0 B 23 o AR A ] 7 AR 5 =0k 0 S WL ¢
2H (56 5] ) FIXT BRAH (42 1)), WA T3 35 B, &
21 9 5 4F % 23~58 (34.50+7.81) % ; & #T Sanders 43
AL 108 29 faif, T %Y 27 f51] 5 2240 30 f5i], 45 il 26 441) ;
BT R T ARE] 1~4(3.45£0.54) d ;2R H1 48 B A7k
HHRF P RGN E EIRYT . XA 25 4, &
17 # ; 4F % 25 ~60 (35.27 +7.64) % ;Sanders I %I
23 451, 7Y 19 i) ; ZE ) 24 51, A ) 18 91 8 47 = F
AREFE] 2~5 (3.42+0.62) d; RHYITFE AL N B E iR
7 o PIA B AR AT — M PR 8R , 2 S BRI # B L
(P>0.05), HA AT M W3 1 AR SR H 2
Do HAZHE (145 2022-010) .
1.3 Bk
L3.1 RuiEs  ARETE AT &1 I EE,
3 A A R PR IR L 9 MR R, D
Bohler Gissane ff, 1k =4k CT PPA5 26 m 5 Ak
o T A B B G $ T B, 4 T T R K
TH M 3~4 d, JR)f B2 ke 4t &, 5 B 8 25 L 25 3 A
H2HNR AR A A AR DR R 48 3, R Hip
WIERAE . TG T~14 d, 5 B2 MK J5 30 i
JJ BT UL <4 B AR B R TR AIL .
1.3.2 WEEEH  AUEHEAE RS U ML R8N 1)
AR TR R il DA 52 A ), KR E 13
48 b ks o 47 R F B SR 0 A9 BiR FH OG
WERNSEW T EA . HEEY R B MY T R
FEim e 5 B, K2 3 em, 1 B AR 0 HE B K 26 0L
Ji, W ER IR S o B B R B R 2 AT A
6 mm Schanz £7 , &4 “T"JEAL T W B &2 A7 o i o 45
TR F 2 WM J7 (N ANE AL, 38 ] 3 i



W EE 7 2023 4F 4 15 36 &5 4 10

China J Orthop Traumatol , Apr.2023,Vol.36,No.4 +315-

®1 T4 SandersI-MAREFBIMNEERT—REMELLER
Tab.1 Comparison of preoperative general data between two groups of patients with Sanders type Il to Il calcaneal fractures
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Tab.2 Comparison of postoperative general data between two groups of patients with Sanders type Il tolll calcaneal
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Il to Il calcaneal fractures(x+s)

- Bihler £ /° Gissane ff1/° BRH 58 BE /mm
21 51 151 %% o - - - . -
AT RJg 6 1~H A ARG 64 H A HI ARJg 6 1~H
W2 4H 56 10.42+4.11 29.23+4.59* 91.32+11.94 130.24+9.33" 45.98+6.84 42.50+5.72°¢
X il 42 11.22+5.04 28.95+4.11¢ 92.08+12.16 129.52+10.36° 46.15+£7.03 42.33+5.24'
Ll 0.865 0.312 0.309 0.361 0.120 0.151
P 0.389 0.755 0.758 0.719 0.905 0.880

S AR AT R, 1=22.846,P=0.000;"=19.221,P=0.000;t=2.921,P=0.004 ;‘+=17.668 , P=0.000 ; t=15.189 , P=0.000; ¥=2.824 , P=0.006

&4 T SandersI-MAREFBINEERMFARSG 12 A AOFAS 55 LLE (3+s)
Tab.4 Comparison of postoperative AOFAS scores at 12 months between two groups of patients with Sanders type I to 1II

calcaneal fractures(x+s)
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operative CT three-dimensional reconstruction showed calcaneal fracture, left calcaneal fracture (Sanders IIl )
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Fig.1 Male,39-year-old,Sanders Ill calcaneal fractures on the left side 1a,1b. Preoperative lateral and axial X-rays showed calcaneal fractures  1c. Pre-

1d. Intraoperative reduction and fixation

le. Appearance at 1 month after surgery  1f. Postoperative lateral X-ray at 6 months showed bone strength line of the heel was satisfied 1g,1h. Postop-

erative lateral and axial X-rays at 12 months showed good fixation position ,bone healing,smooth articular surface
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Fig.2 Male,28-year-old,cacaleal fracture on the left side with Sanders type Il 2a. Preoperative lateral X-ray of calcaneal radiographs showed cal-
caneal fractures  2b. Preoperative calcaneal CT showed calcaneal fracture =~ 2c¢. Postoperative lateral X-ray at 1 month showed height, length and reduc-
tion of posterior articular surface

2d. Postoperative lateral X-ray at 6 months showed reduction of posterior articular surface, interior wall of calcaneus,

Bohler angle and line of force maintained satisfied without internal fixation failure and losening 2e,2f. Lateral and axial calcaneal X-rays at 12 months

after operation showed fracture union with varus deformity
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