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Case-control study on anatomical locking plate and ordinary steel plate for the treatment of closed calcaneal fracture
with Sanders land Il YU Tong-jun ,ZHANG Yu-hang , WANG Lei,WEI Zeng-bo ,ZHA O Xi-bin ,and LI Ji-xin. Tianjin Be-
ichen Hospital , Tianjin 300400, China

ABSTRACT Objective:To compare clinical efficacy between anatomical locking plate (ALP) and ordinary steel plate
(OSP) in treating closed calcaneal fractures with Sanders Il and IlI. Methods : From May 2016 to May 2018, 68 patients with
closed Sanders type Il and Il calcaneal fractures were retrospectively analyzed ,and were divided into anatomical locking plate
group (ALP group) and ordinary steel plate group (OSP group) according to two kinds of plate fixation,and 34 patients in each
group. In ALP group , there were 21 males and 13 females aged from 20 to 63 years old with average of (35.16+£8.45) years old;
14 patients were type I and 20 patients were type Il according to Sanders classification ;treated with ALP. In OSP group , there
were 20 males and 14 females aged from 19 to 63 years old with average of (35.05+8.39) years old; 19 patients were type Il and
15 patients were type Il according to Sanders classification ;treated with OSP. Operative time, intraoperative blood loss and
complications between two groups were observed and compared ; preoperative and postoperative Bohler angle and gissane angle
were also compared ; American Orthopaedic Foot & Ankle Society (AOFAS) ankle and hind foot scores,foot and ankle disabil-
ity index (FADI) scores were applied to evaluate clinical effect. Results: All patients were followed up from 11 to 14 months
with an average of (12.06+0.81) months. There were no statistical differences in opertive time ,intraoperative blood loss , inci-
sion infection and refracture rate in complications between two groups (P>0.05) ;while there was significant difference in the
number of screw loosening (P<0.05). Bshler angle and Gissane angle in ALP group at 6 and 12 months after opertaion were
higher than that of OSP group (P<0.05),and the degree of improvement of Bohler angle and Gissane angle in ALP group were
also higher than that of OSP group (P<0.05). Postopertaive AOFAS score and FADI score at 6 and 12 months in ALP group
were higher than that of OSP group (P<0.05),while no statistical difference in AOFAS grading between two groups (P>0.05).
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Conclusion : Compared with OSP,ALP in treating Sanders Il and Il calcaneal fractures could achieve better therapeutic ef-

fect,avoid screw loosening , reduce complications ,and improve limb function in further.
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Tab.1 Comparison of preopertaive clinical data of patients with calcaneal fractures between two groups

y ) 51 (1) ) (1)) Sanders 43 % (4] ) ) () NEEEN
21 51 BIEC AR (xes, %) . . —_—
5 © Zeqm A I 7y 11 i3 FALEN YRS AT Il (vas ,d)
ALP 4l 34 35.16+8.45 21 13 19 15 14 20 25 9 8.94:1.59
OSP34 35.05+8.39 20 14 16 18 19 15 27 7 9.11+1.87
K i 1=1.582 ¥=0.061 ¥=0.530 Y=1472 X=0.327 1=0.419
P 0.184 0.804 0.467 0.225 0.567 0.677

T - ALP ZH 458 fift F) 80 BB PN T 22 2, OSP 21 418 3 3 A B N 1 22 25 1 )

Note : ALP group stands for anatomical locking plate ; OSP group stands for ordinary steel plate group ; the same below
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Tab.2 Comparison of postopertaive clinical data of patients with calcaneal fractures between two groups
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OSP 1 34 93.68+21.95 130.05+30.14 5 5 7
LT HRIER t=0.29 1=0.82 x=1.671 x’=0.378 Xx’=15.004
P1A 0.76 0.41 0.196 0.538 0
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Tab.3 Comparison of Bohler angle and Gissane angle of patients with calcaneal fractures between two groups before and

after opertaion(x+s,°)

. Bohler f Gissane ff
el 11Kk — - . — - .
AT Rig64M~H AR 12AA SeEME AT Rig64~A AR 1244 MG
ALP 2 34 9.94+2.09 31.53+4.24 30.89+5.04 20.95+5.58 92.19+5.65 131.66+8.86  127.82+11.83  35.63+13.85
OSP 24 34 9.47£1.96 24.19+4.92 22.75+5.45 13.29+5.40 92.99+5.80  118.47x10.16 112.90+11.99 19.91+12.44
t i 0.959 6.587 6.385 5.956 -0.597 5.703 5.162 6.889
P{i 0.341 0 0 0.565 0 0 0




-804 - PG 2021 459 HEE 34 55 9 #] China J Orthop Trauma,Sep.2021, Vol.34,No.9
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Tab.4 Comparision of postoperative AOFAS score at 6 and 12 months of patients with calcaneal fracture between two groups

(X+s ,score)
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Tab.6 Comparision of postoperative FADI scores at 6 and 12 months of patients with calcaneal fracture between two groups

(x+s ,score)

) PR o 4
qam s ‘ ‘ ‘ ‘ ‘ \
A5 641 A 124 KI5 641 ARG 12 4 ARG 64 A 124
ALP 2 34 15.05+0.95 15.17+0.96 79.32+4.77 79.94+4.84 94.38+4.69 95.11+4.63
OSP 21 34 14.88+1.22 15.23+1.20 76.00+5.46 76.70+6.13 90.88+5.87 91.94+6.48
Ll 0.663 0.222 2.672 2.414 2.713 2.323
Py 0.509 0.825 0.010 0.019 0.009 0.024
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Fig.1 Patient,male,46-year-old,right calcaneal fracture caused by falling down fixed with anatomical locking plate 1a. Preoperative CT showed the

deformity of calcaneus widening and articular surface collapsing, and classified as Sanders type Il

ture of the right calcaneus with irregular shape and discontinuous bone

1b, 1c. Preoperative X-rays showed comminuted frac-

1d, 1e. Postopertaive lateral and axial X-rays at 1 month showed good internal

fixation position and clear fracture line  1f,1g. Postopertaive lateral and axial X-rays at 3 months showed good alignment of fracture end,good internal

fixation position and fuzzy fracture line  1h,1i. Postopertaive lateral and axial X-rays at 6 months showed good internal fixation position without broken

nails, and the fracture line disappeared 1j,1k. Postopertaive lateral and axial X-rays at 12 months showed the overall shape of the calcaneus was satis-

factory and the fracture had reached osseous union
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B2 B, 5,45 % Ab bR BCH BB B T T A AR [ E 2a. ARET CT /R BB SEWIE , G AP 48 B 1 )8 T Sanders 15 2b,2¢. R
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Fig.2 Patient,male,45-year-old,right calcaneal fracture caused by falling down fixed with ordinary steel plate 2a. Preoperative CT showed the defor-

mity of calcaneus widening and articular surface collapsing,and classified as Sanders type Il ~ 2b,2¢. Preoperative lateral and axial X-rays showed com-
minuted fracture of the right calcaneus with irregular shape and discontinuous bone  2d,2e. Postopertaive lateral and axial X-rays at 1 month showed
good internal fixation position and clear fracture line  2f,2g. Postopertaive lateral and axial X-rays at 3 months showed good alignment of fracture end,
good internal fixation position with blurred fracture line ~ 2h, 2i. Postopertaive lateral and axial X-rays at 6 months showed good internal fixation position

without broken nails , and the fracture line disappeared ~ 2j,2k. Postopertaive lateral and axial X-rays at 12 months showed the overall shape of the calca-

neus was satisfactory and the fracture had reached osseous union
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