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Percutaneous poking reduction with bone grafting and limited internal fixation for the treatment of calcaneal frac-
tures CHEN Hua,Ll Yu-wei, JIANG Hong,ZHANG Zhi-gang ,and LU Bin-jie. Department of Orthopaedics ,Suzhou Hospital
of TCM Affiliated Nanjing University of Chinese Medicine ,Suzhou 215009, Jiangsu , China

ABSTRACT Objective : To investigate clinical effects of percutaneous poking reduction with bone grafting and limited in-
ternal fixation for the treatment of calcaneal fractures. Methods: From May 2013 to October 2016,53 patients with closed cal-
caneal fractures were analyzed,and were divided into treatment group and control group. There were 33 patients in treatment
group including 25 males and 8 females ,aged from 15 to 82 years old with an average of (44.7+14.2) years old;17 cases were
type Il and 16 cases were type Il according to Sanders classification; treated by percutaneous poking reduction with bone
grafting and limited internal fixation. There were 33 patients in control group,including 20 males aged from 25 to 62 years old
with an average of (42.2+11.3) years old;8 cases were type Il and 12 cases were type Il according to Sanders classification;
treated by open reduction and internal fixation. Imaging indicators, hospital stays and preoperative waiting time were observed
and compared ,Maryland scoring were applied to evaluate foot function. Results:Fifty - three patients were followed up,and
treatment group was followed up from 8 to 40 months with an average of (19.9£7.2) months;while control group was followed
up from 12 to 40 months with an average of (21.7+7.7) months,and there were not significant differences between two groups
in follow—up time ( P>0.05). There were no obvious meaning in Bohler angles, Gissane angles between two groups (P>0.05) .
There were significant differences in hospital stays and preoperative waiting time (P<0.01). There were no significant differ-
ences in Maryland score between treatment group (90.45+5.76) and control group (89.10+6.16). Conclusion: Percutaneous
poking reduction with bone grafting and limited internal fixation for the treatment of calcaneal fractures could obtain satisfied
effects,and has advantages of less trauma and complications , rapid recovery and good clinical effects.
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Tab.1 Comparison of general data of patients with calcaneal fractures between two groups before operation

) PER (1)) ) A (1)) Sanders 437 (f4i]) o3 i (1)
4157 %R AR (xs, %) - —
7 Vs Ve I 7y I 71 A Y5 13 238 i
RIT UL 33 25 8 44.7+14.2 19 14 17 16 21 12
Xif A 2 20 20 0 422+11.3 10 10 8 12 14 6
K 0641 - X’=3.976 1=0.660 x’=0.288 X’=0.663 x’=0.225
P - 0.046* 0.512 0.591 0416 0.635
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Tab.2 Comparison of hospitalization days, preoperative waiting times and complications between two groups with calcaneal
fractures
2151 1% FEBE I [A] (x5 ,d) AT SFE 5 I ] (s ,d) H R AE (1) Bit 7 I 1] (s, JT)
BRI 33 8.82+3.84 3.97+1.88 0 19.9+7.2
X BE 20 20 16.65+3.53 5.45+1.54 1 21.7+7.7
o 56 1E - 1==7.42 1=-2.97 x’=0.341 1=—0.828
P i - 0.000 0.005 0.559 0.413
*3 MARBEHBEFANEZGFEMILER (x5,°)
Tab.3 Comparison of image data before and after operation between two groups with calcaneal fractures(x+s,°)
Bohler £ Gissane ffi
2051 1% - -
EN] ERU i AR Hif ER/Nivi]

BRI 33 6.76+7.44 31.03+4.67" 95.91+9.07 123.30+8.27"
X HE 20 20 5.70+7.34 31.30+£3.74* 93.55+9.97 123.10+6.29¢
tH - 0.504 -0.219 0.884 0.094
Py - 0.616 0.828 0.381 0.925

5 AR # *1=-15.874, P=0.000<0.05 ; “t=-12.820, P=0.000<0.05 ; t=—13.892, P=0.000<0.05 , ; *t=—11.209, P=0.000<0.05
Note : Compared with peroperative data, “t=—15.874 , P=0.000<0.05 ; =-12.820,P=0.000<0.05 ; t=-13.892, P=0.000<0.05, ; “t=—11.209 , P=0.000<0.05
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Fig.1 Female,33 years old, left intra-articular calcaneal fracture (Sanders type Il ) 1a. Preoperative lateral and axial X-ray showed comminuted cal-

caneal fractures  1b. Preoperative CT on sagittal view showed Sanders type Il intra-articular calcaneal fracture with with comminution of the articular
surface  1e. Appearance of incision,and internal fixation fixed with plate in operation  1d. Postoperative lateral and axial X-rays at 2 days showed cal-
caneal-talar joint were resetted and calcaneal width were recovered 1e. Postoperative lateral and axial X-rays at 18 months showed fracture healed well ,

no collapse and vertical axis force line recovered well
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Fig.2 Female,57 years old, left intra-articular calcaneal fracture (Sanders type Il ) 2a. Preoperative lateral and axial X-rays showed comminuted cal-
caneal fractures  2b. Preoperative CT on sagittal view showed Sanders type Il intra-articular calcaneal fracture 2¢,2d,2e,2f. Intro-operative C-arm X-
ray showed percutaneous reduction with Kirschner wire 2g. Appearance of incision in operation 2h. Appearance of incision after operation 2i. Post-
operative lateral and axial X-rays at 2 days showed effective reduction of calcaneal-talar joint and calcaneal width ~ 2j. Postoperative lateral and axial X-

rays at 10 months showed fracture healed well ,no collapse and vertical axis force line recovered well
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