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Improved anatomical locking plate internal fixation through tarsal sinus incision in treating Sanders -1V calcaneal
fractures YANG Bin,WANG De-cheng,ZHANG Xing-guo ,and WANG Zhong-wei. Tongzhou Hospital of Integrated Tradi-
tional Chinese and Western Medicine , Beijing 101100, China
ABSTRACT Objective:To investigate clinical effects of improved anatomical locking plate internal fixation through tarsal
sinus incision in treating Sanders Il and IV calcaneal fractures. Methods: From February 2015 to October 2016,35 patients
with Sanders Il and IV calcaneal fractures treated by improved anatomical locking plate internal fixation through tarsal sinus
incision were collected ,including 22 males and 13 females aged from 22 to 68 years old with an average of (42.3+12.7) years
old. According to Sanders classification, 23 patients were type Il and 12 patients were type IV . Postoperative complications
were observed , Bohler angle and Gissane angle before and after operation were compared,and Maryland foot function scoring
standard was evaluated at 12 months after operation. Results ; All patients were followed up from 12 to 20 months with an aver-
age of (14.5+2.0) months, the length of incision ranged from 4.0 to 5.5 ¢cm with an average of (4.7+0.4) cm. Superficial infec-
tion occurred in 1 patient,delayed union in 2 patients, gastrocnemius nerve injury in 1 patient. No complications such as steel
plate exposure and fracture reduction loss occurred. Wound healing time ranged from 14 to 28 days with an average of (15.4+
4.7) days,the fracture healing time ranged from 8 to 14 weeks with an average of (9.8+1.9) weeks. Bohler angle increased
from preoperative (9.81+14.28)° to 3 days after operation (26.35£11.04)° ;and (25.96+10.79)° at 12 months after operation
(P<0.05). Gissane angle ranged from preoperative (122.54+16.79)° to 3 days after operation (120.85+11.88)°,and (120.62+
11.44)° at 12 months after operation and had statistical meaning. Maryland score increased from 12.66+4.10 before operation
to 92.20 £7.82 at 12 months after operation,and 32 patients got excellent results,2 good and 1 moderate. Conclusion : Im-
proved anatomical locking plate internal fixation through tarsal sinus incision in treating Sanders Il and IV calcaneal frac-
tures, which has advantages of less incision, less soft tissue injury , better fracture reduction and fixation , could receive good re-
duction and fixation. It is an effective method for Sanders Ill and IV fracture of calcaneus fracture.
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Fig.1 A 31-year-old male patient was diagnosed as Sanders IV calcaneal fracture 1a. Preoperative lateral X-ray of calcaneus showed Bohler angle de-

creased , articular surface of subtalar collapsed ~ 1b,1c. Preoperative CT of calcaneus showed articular surface of subtalar collapsed,embedded inside
fractures ,and diagnosed as Sanders IV calcaneal fracture 1d. Typical image of improved tarsal sinus incision,a transverse incision located under tip of
the lateral malleolus 1.5 em with a length of 4.5 cm  1e, 1f. Intraoperative C-arm X-ray machine showed position of Kirschner pin fixation after fracture
reduction 1g,1h. Postoperative lateral and axial X-rays at 5 days showed Bohler angle,subtalar joint and calcaneal width returned to normal range
1i,1j. Postoperative CT at 1 week showed subtalar joint surface recovered anatomical reduction, 1 screw fixed sustentaculum tali,and length, width ,inter-
nal and external deformity of calcaneus were corrected  1K. Postoperative appearance at 14 days showed the incision healed well 11,1m. Postoperative

lateral and axial X-rays at 12 months showed fracture healing without loosening of internal fixation and loss of fracture reduction
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Tab.1 Comparison of imaging data of 35 patients with

calcaneal fracture before and after operation(x+s,°)

s} ] Bohler ffi Gissane ffi
AT 9.81+14.28 122.54+16.79
AR5 3d 26.36£11.04* 120.85+11.88%
AJE 124 H 25.96+10.79** 120.62+11.44%%
F1H 15.720 0.157
Py <0.05 <0.05

7 5 AR AT Bohler /1 Fb42, *1=16.54,P<0.05, * *t=16.15,P<0.05; 5 &
Al Gissane ffi L%, “1=1.692,P>0.05, *“1=1.923,P>0.05

Note : Comparison of Bohler angle with before operation, *¢=16.54,P<
0.05, **1=16.15,P<0.05 ; comparison of Gissane angle with before opera-
tion, %=1.692,P>0.05,4%=1.923,P>0.05
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Tab.2 Comparison of Maryland scores in 35 patients with

calcaneal fracture before and after operation (x=+s ,score)

H AHi ARJG 12401 LA p i
IR 10.28+3.41 40.23+3.57 35.87 <0.05
[y 0.00+0.00 9.43+0.85 65.62 <0.05
etk 0.00+0.00 3.66+0.59 36.59 <0.05
BT TR 0.22+0.43 3.97+0.17 48.31 <0.05
Wity 0.00+0.00 3.80+0.47 47.55 <0.05
7 0.00+0.00 9.46+0.92 60.91 <0.05
T 0.00+0.00 3.94+0.24 99.05 <0.05
R b, T 2SR 0.00+0.00 3.65+0.80 29.97 <0.05
LU 1.83+1.22 9.57+0.92 29.95 <0.05
3 0.51+0.61 4.49+0.74 24.42 <0.05
By 12.66+4.10 92.20+7.82 53.25 <0.05
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