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Case-control study on the application of artificial bone and autogenous bone in internal fixation of complex calcaneal
fracture with special-shaped plate ZHOU Liang,CHU Qi-ping,and YU Hua-jun*. *Tongde Hospital of Zhejiang Province ,
Hangzhou 310012, Zhejiang , China

ABSTRACT Objective:To compare clinical effects of artificial bone and autogenous bone in internal fixation of complex
calcaneal fracture with profitated plate. Methods : From April 2015 to April 2019,60 patients with complex calcaneal fractures
were treated with open reduction and heteromorphic plate internal fixation, and were divided into experiment group and control
group by implant bone substitutes,and 30 patients in each group. In experiment group, there were 21 males and 9 females aged
from 18 to 71 years old with an average of (36.85+7.42) years old; 19 patients were classified to type Ill and 11 patients were
type IV according to Sanders classification ;implanted with artificial bone. While in control group,there were 23 males and 7
females aged from 20 to 69 years old with an average of (37.26+7.38) years old; 18 patients were classified to type Il and 12
patients were type IV according to Sanders classification; implanted with autogenous bone. Operation time, intraoperative
blood loss, drying time of incision, fracture healing time and complications were compared between two groups, changes of pre-
operative and postoperative Bihler angle and Gissane angle were also compared ,and Maryland scoring was applied to evaluate
recovery of affected foot. Results: Both of two groups were followed up from 3 to 15 months with an average of  (10.15+2.67)
months. Operation time and intraoperative blood loss in experiment group were (89.32+12.43) min, (101.64+5.13) ml,re-
spectively ; while in control group were (112.45+13.82) min, (119.01+5.26) ml,respectively ;and there were statistical differ-
ence between two groups (P<0.05). There were no differences in drying time of incision, fracture healing time and complica-
tions between two groups (P>0.05). Preoperative and postoperative Béhler angle at 3 months in experiment group were (14.19+

2.47)°,(34.52+4.41)° ;while in control group were (14.08+2.35)°, (33.67+4.36)° ; preoperative and postoperative Gissane
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angel at 3 months in experiment group were (90.16+6.43)°, (131.45+9.83)° ;while in control group were (90.11+6.37)°,

(130.87+9.24)° ; there were statistical significance in Bohler angle and Gissane angel compared with 3 months after operation

and before operation between two groups (P<0.05) ;while no difference at 3 months after operation between two groups (P>

0.05). There were no statistical meaning in Maryland items , total score and good rate between two groups at the final following-

up (P>0.05). Conclusion: Artificial bone and autogenous bone in internal fixation of complex calcaneal fracture with irregular

plate have similar function in promoting fracture healing,drying time of incision ,fracture healing time and complications , while

artificial bone has better effects in reducing intraoperative blood loss , shorten operation time.

KEYWORDS Calcaneus; Fracture fixation,internal
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Tab.1 Comparison of preoperative general data of patients with complex calcaneal fracture between two groups
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Tab.2 Comparison of postoperative general data of patients

with complex calcaneal fracture between two groups (x+s)
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Tab.4 Comparison of Maryland score at final follow-up of patients with complex calcaneal fracture between two groups
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Fig.1 Patient,male,45 years old,Sanders type Il fracture of right calcaneus caused by high falling injury ,and undergoing open reduction and internal
fixation with profile-shaped plate and implantation of calcium phosphate combined artificial bone 1a. Preoperative lateral X-ray showed disappear of
Béhler angle and the center of subtalar articular surface collapsed ~ 1b. Postoperative lateral X-ray at 1 day showed good fracture reduction,and there was
a clear boundary between calcium phosphate bone graft area and surrounding bone tissue 1e¢. Postoperative lateral X-ray at 6 months showed fracture

healing 1d. Postoperative lateral X-ray at 12 months showed that fracture healed well
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Fig.2 Patient,male,42 years old,Sanders type Ill fracture of right calcaneus caused by traffic accident,and undergoing open reduction and internal fix-

ation with profile-shaped plate and autogenous iliac bone graft 2a. Preoperative lateral X-ray showed subtalar articular surface collapsed ~ 2b. Postoper-

ative lateral X-ray at 1 day showed anatomic reduction of talocalcaneal joint was good ~ 2c. Postoperative lateral X-ray at 6 months showed fracture heal-

ing 2d. Postoperative lateral X-ray at 12 months showed fracture healed well
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