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Case-control study on self-setting calcium phosphate cement and allograft for Sanders II —IV fractures of calcaneus
XU Wen-bin , XU Yi-chun ,YAO Hui ,HOU Gang,ZHA O Hui-qing ,and LY U Lu-lu. Department of Orthopaedics ,the Third Af-
Sfiliated Hospital of Sun Y at—sen University—Lingnan Hospital , Guangzhou 510000, Guangdong, China
ABSTRACT Objective: To compare clinical results of Sanders II -1V fractures of calcaneus treated by self-setting calcium
phosphate cement and allograft with locking reconstruction bone plate internal fixation. Methods : From March 2012 to Decem-
ber 2015,48 patients with Sanders I =1V fractures of calcaneus were treated by open reduction and internal fixation through L-
shape incision, bone grafting were performed on reserved bone defect of calcaneal fracture. The patients were divided into self-
setting calcium phosphate cement and allograft group according to different materials. Twenty-eight patients in self-setting cal-
cium phosphate cement group, including 23 males and 5 females aged from 22 to 52 years old with an average of (34.46+7.33)
years old; 8 cases were type Il , 11 cases were type Ill and 7 cases were type IV according to Sanders classification. Twenty pa-
tients in allograft group ,including 17 males and 3 females aged from 24 to 55 years old with an average of (36.40+7.93) years
old;6 cases were type I ,7 cases were type Il and 9 cases were type IV according to Sanders classification. Postoperative
wound complications, Bohler angle before and after operation and 12 months, Maryland functional score were evaluated. Re-
sults: All patients obtained bone union,and were followed up from 12 to 42 months with an average of 25 months. There were
no statistical significance in Bohler angle and Manyland score before and after operation and 12 months between two groups.
Five patients occurred wound complications in allograft group and 2 cases occurred wound complications in self-setting calcium
phosphate cement and allograft group. Conclusion : Both of open reduction bone grafting and reconstructive plate internal fixa-
tion have good effective results for calcaneal fracture. Compared with allograft, self-setting calcium phosphate cement,which
has no rejection response and less complications , has equal effects for calcaneal fracture and deserves to be popularized.
KEYWORDS Calcaneus; Fractures; Fracture fixation,internal;  Case-control studies

Zhongguo Gu Shang/China J Orthop Trauma,2018,31(7):594-598 www.zggszz.com

IREEIr 2 m B B, A AR e TR EEEE T R AT Y Sanders [T -1V LB 4,
[ BT ARG YT P JC k52 B O 1 T Y R A 52 A7 B ] & [
WIAEE X% E-mail:xuyichun18@163.com BB e T R R BRI TE A S a8AE 1T 52
Corresponding author: XU Yi-chun =~ E-mail : xuyichun18@163.com |5 ffziiljjﬁ'ém RSNl XtE B ffj MERE LT N %*ﬁ'ﬁ%’%



PG 2018 4E 7 B4 31 4555 7 China J Orthop Trauma,Jul.2018,Vol.31,No.7 +595-

FFARIWGIT o AR I TR A3 & A5 15Ty
T 5 5 B AR ke B AR ORI R R A, R
AR AT A B SRR B B DG T VR T, B IR AR S %
AR AR PSR RGN R AL K i g [ e AT S
AR Rl Fo K B RS B AR A OB E B A
RVEA PR ELAFEUE FRALEH i B R e S &k
i BRI N DR A BT B ] o Bl AR N T
98 K, I DR bk i 2 i SR N B AR
TEE MRS B AR . A 2012 4% 3 ] & 2015 4F
12 AR B BEABERES AN LT85 R AEEHEss
VI 52 400 IR 5 Bl o 8 4 i AN [ 2 W 9T 48
Sanders [l -1V 2 BR-B5- 3, 7 200 3, BURS T .
1 #MEFE
L1 WA HERR b i

N ABRUE : P45 P15 s Sanders IT -1V 7Y B
HT s AR P IR BRI o HEBRARIE B3 R
TSR AL 43 7™ R R 3 T M K s B A
JEE 2 ZRGAEAT VI8 3 5 AR A C A AE B BLsn A A
PRI S IR B 2R 5 5 e B BT A S T 4 B R
ARETE G I BB 4 BB s R R B 3 .
1.2 Im R

ACZH 48 )X g s AR HE AR B A REAS TR 3 Ry E
BB S N T M AR B 2. o B AR
BN TR 2 28 Bl (A 41), 55 23 B, 2o 5 B s A i
22~52(34.46+7.33) % ; Hi 4l Sanders ‘B #7435, I Y
8 i, ML 7Y 11 5], IV Y 9 5] ; vy kb BA VK 195 24 1], 254
T3 4 B, SRE 4 20 (B 41), 55 17 B, % 3 ] 48
I 24~55(36.40+7.93) % ;Sanders Il A4 6 ], I %
740, VYT 5] 5 s Ab BAVE A5 1T ), ZEA A 3 .
HBEHEART— BRI ERTRIT RN, BfA
Al (P>0.05) , L5k 1,
1.3 ik
L3.1 RujHESR A B &7 I a0 A+ 5h 6 X
LR CT FH+ = fm i A, LT AR E M
Ky o ABE)a 746 B s BB 0K B R Im 25 W06 9T

TFARTHGE 5~14 d #17,
1.3.2 FRIE  FARWHUR A MEGER A R, H
WA IR BB 4T 1 9 91 BB 3 TG 1k A IRl BB 45 JRR e T
R AR AR PR B (148K, BB A 1k i
e UMM o 242k FAMI L IEY) 10 A, 42 VI
TR R B O K A SRR O T R A
FHE M 1 22, 4 B R 2 TR A 71 T SR 28 B 4 2 4k
i, H 3 M 1.5 mm g FQERE B 1, 5 2R R G
7 56 T AR IS O I R SN BE - BT B ik
A ER B, DAR] T B WS R e m AR S
AT, VAU B e AR R A5 Y B, 1 R A2 5
RS R B v B MR B, [ IR DA R ) S RS dk S A
Jo SR AT I, ST AR B R E A JE B ERIEIT A
2.0 mm b FCAER K B B [ F B A R A, B
Bohler ffj & Gissane fi1RE 1E# )5 , % BLE AR 58 -5 6k
AL AT A (FLr A LA B R R B BT
Al AR PR H EACBE RS N T, B LA MR N B
LG S B A 7 I SR T 4% ) L TR K
SMIRE B B A A, I R T R L E
IR BURCE 5 1, 554 AL B I A 405 1 o
1.3.3 RGAFE  RIGHRFEE & BT KB
7, RJG 24 h A4 2,48 h ]k BR 513, IF 16 21
KT RS REIE B, ARG ERMI I E A X LA,
AKE3MANEATTZE L, ARG 6~12 JE &1
WITA T E, ZIRHARE 6 .12 T, Ik E L
BEVT YR A X kAo ARG 12 4 H K E 1 DL BR
PAMIRET . KIS BRI 1 IR,
1.4 WEIH 5 )5k

CEAR G I LSO, A 4L B R AT ARG
RP 2] J B 5 12 4~ H Bf Bohler £ 1% Bt o JF R 4
Maryland & DI RETE S 22 52 A (45 43 ) F ) g
(55 43 ) Wi 7 T %o 2 350 2 BE AT A, 43 100 43
HHIE 90~100 43 FL 75~89 435 1 50~74 43 325<50 43
1.5 Siils¢abs

>R SPSS 16.0 e 13K A 1T 50 BT, 2 8 0 RHEL

#1 WA SandersI-IVEREFITBEERN—MRERLE

Tab.1 Comparison of clinical data between two groups with Sanders Il -1V fracture of calcaneus before operation

y PR (1)) » Sanders 43 % (f4i]) F A (1)
4157 1115 A (xxs, %) .
17 1 il IV FALEATESS R
A4l 28 23 5 34.46+7.33 8 11 9 24 4
B4l 20 17 3 36.40+7.93 6 7 7 17 3
A6: 55 {EL - x’=0.069 1=-0.872 X’=0.094 X’=0.005
P - 0.793 0.808 0.954 0.945

A 0 A B AR RR PG TR AL, B 4 S A 2

Note: A stands for self-setting calcium phosphate cement group , B stands for allograft
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Tab.2 Comparison of Bohler angle between two groups of

patient with Sanders Il -1V fractures of calcaneus (x+s,°)

Eigil 1% EN] AR5 R Z ARG 124 H
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P{H - 0.413 0.464 0.522

A 4 A BB RS N L4l ,B 4l sl R A ARG
B2 5 AR i H 48 ,1=21.296,P<0.05; **AER A RIS 12 M H 5R)G
BP 2L ,0=1.441,P>0.05, “4C%K B AR 5 B 215 AR AT L=
17.545,P<0.05; **ft 3% B ARG 12 4 H 5 A G B Z L5 ,1=1.473,
P>0.05

Note: A stands for self-setting calcium phosphate cement group,B stands
for allograft ; “stands for comparison between pre-operation and immediate
post-operation in group A,t=21.296,P<0.05; **stands for comparison be-
tween immediate post-operation and post-operation at 12 weeks in group
A,t=1.441,P>0.05. “stands for pre-operation and immodiate post-opera-
tion in group B,1=17.545,P<0.05; ““stands for comparison between im-
mediate post-operation and post-operation at 12 weeks in group B,z =

1.473,P>0.05
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Tab.3 Comparison of Maryland foot scores between two groups with Sanders II -1V fractures of calcaneus at 12 months after

operation
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Note : A stands for self-setting calcium phosphate cement group , B stands for allograft
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1 55,47 % i hb i 8 BVE BT Ta, b AR TV KL X 28 78 26 MU B 0P 1597, Bohler ffj—4° 1c, 1d. AR CT K87 i & %
AR AR OCTY A ™ 5, O Sanders MTALVE 7 e, 1 RS 3 d M7 S Gl X & R 75 8 4 52 £ R4, Bohler AR 5205, P [0 58 47 B B4,
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Fig.1 Male,47-year-old,left calcaneal fracture caused by falling down 1a,1b. Preoperative lateral and axial X-rays showed comminuted fracture of left
calcaneus,and Bohlar angle was —4°  1c¢,1d. Postoperative reconstructive CT on cross-section and sagittal section showed articular comminution frac-
tures were Sanders Il 1e,1f. Postoperative lateral and axial X-rays at 3 days showed fracture reduction , Bshler angle restored and good position of inter-

nal fixation 1g,1h. Postoperative lateral and axial X-rays at 12 months showed good position of internal fixation without loss of Bshler angle and fracture

were healed completely
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