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Case-control study on poking closed reduction cannulated screw fixation and small incision reduction plate fixation
for the treatment of calcaneal fractures WANG Liang,YE Ru-qing,and WANG Meng. Department of Joint Surgery ,the
Affiliated Hospital of Medical College of Ningbo University,Ningbo 315000, Zhejiang ,China

ABSTRACT Objective:To compare poking closed reduction cannulated screw fixation and small incision reduction plate
fixation in treating calcaneal fractures. Methods : Clinical data of 98 patients with calcaneal fractures were retrospectively ana-
lyzed from June 2015 and June 2018. According to fracture classification and treatment methods , the patients were divided into
poking closed reduction cannulated screw fixation (group A) and small incision reduction plate fixation (group B). In group A,
there were 50 patients ,including 32 males and 18 females with an average of (32.6+6.7) years old ; 30 patients were classified
to type Sanders Il —Ill and 20 patients were type Sanders IV ;treated with poking closed reduction cannulated screw fixation.
While in group B, there were 48 patients, including 30 males and 18 females with an average of (31.9+7.2) years old ;28 pa-
tients were classified to type Sanders I = Ill and 20 patients were type Sanders IV ;treated with small incision reduction plate
fixation. Bohler angle, Gissane angle and AOFAS scores were compared between two groups before operation and 1 month, 1
year after operation. Results : All patients were followed up for 13 to 24 months with an average of (14.6+£6.3) months. Bihler
angle , Gissane angles and AOFAS score between two groups were improved at different degrees after operation. For Sanders Il
and Il patients,there were no statistical differences in Bohler angle,Gissane angle between two groups before operation, 1
month and 1 year after operation;and there was no differences in AOFAS score between two groups at 1 year after operation.
For Sanders IV patients, Bohler angle [ (35.40+1.85) °, (35.15+1.90) °] and Gissane angles [ (127.80+5.49) °, (127.00+
3.06) °] in group B were higher than that of group A[ (27.85+3.42) ©, (27.25+1.80) ° and (118.00+4.13) °, (117.50+5.04) °]
at 1 month and 1 year after operation (P<0.05) ; Bshler angle and Gissane angle at 1 month and 1 year after operation between
two groups were improved higher than before operation (P<0.05) ; AOFAS score in group B (91.00+5.46) was higher than that
of group A (84.50+4.64) (P<0.05). Conclusion : For Sanders Il -1l calcaneal fractures , the two treatment methods have the e-
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quivalent effect. While for Sanders IV patients,small incision reduction plate fixation has better reduction, stable fixation and

could improve foot function compared with poking closed reduction cannulated screw fixation.

KEYWORDS Calcaneus; Fracture; Fracture fixation;
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Tab.1 Comparison of preoperative general data of patients with calcaneal fractures

- _— FER (191 230 S0 IR (1) M) Sanders 5778 (1)
L % (ve5,%) WG HIEG % ti W I-Mm N

A #H 50 32 18 32.6+6.7 40 10 18 32 5 30 20

B4 48 30 18 31.9+7.2 39 9 16 32 5 28 20

Ko i =023 1=0.48 X’=0.25 ¥=0.21 ¥=0.31

Py 0.63 0.51 0.68 0.78 0.65
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Note : Group A stands for poking closed reduction cannulated screw fixation, Group B stands for small incision reduction plate fixation. The same below
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Tab.2 Comparison of Bohler and Gissane angles of calcaneal fractures patients with Sanders Il and 1II

Bohler ffi (x+s,°)

Gissane ff (x+s,°)

4151 %% N _ , _

Al RIG 141 A 1 Al A 1A AR 1
A 30 15.20+1.37 35.36+2.04 35.20£1.47° 85.63+2.94 128.50+2.89 127.90+4.20°
B 41 28 15.32+1.41 35.60+1.69 35.54£1.75" 85.96+1.79 128.96+2.00 128.34+2.67"
tfd -0.33 -0.49 -0.79 -0.51 -0.71 -0.49
P{A 0.74 0.63 0.43 0.61 0.48 0.63
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&E=0.59,P=0.30

Note : Comparison of Bohler and Gissane angle of group A before operation, 1 month and 1 year after operation, F=1 470.97,P=0.00; F=1 571.63,P=0.00.

comparison of Bohler and Gissane angle of group B before operation, 1 month and 1 year after operation, F=1 450.34,P=0.00; =3 549.27 , P=0.00. Com-
parison between 1 month and 1 year in the same group,*SE=0.43,P=0.70; "SE=0.43 , P=0.87 ;°SE=0.89 , P=0.50;'SE=0.59 , P=0.30
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Tab.3 Comparison of Bohler and Gissane angles for calcaneal fracture patients with Sanders IV
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B 4l 20 12.70+1.59 35.40+1.85 35.15+1.90 79.90+3.23 127.80+5.49 127.00+3.06"
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Note : Comparison of Bohler and Gissane angle of group A before operation, 1 month and 1 year after operation, F=277.08 ,P=0.00 ; F=404.29, P=0.00.
Comparison of Béhler and Gissane angle of group B before operation, 1 month and 1 year after operation, F'=1 066.80,P=0.00 ; F=903.64,P=0.00 ;
Comparison between 1 month and 1 year in the same group,*SE=0.73,P=0.42;"SE=0.56 , P=0.66 ;°SE=1.45,P=0.73 ;°SE=1.29 , P=0.54
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Fig.1 Male,35 years old, left calcaneal fracture 1a,1b. Preoperative lateral and axial X-rays showed comminuted fractures of calcaneus 1c,1d. Pre-

operative CT on sagittal and coronal position showed obvious collapse and displacement of articular surface ,and facture was belong to type Sanders Il
1e, 1f. Postoperative lateral and axial X-rays at 1 month showed satisfactory fracture reduction and stable internal fixation 1g,1h. Postoperative lateral

and axial X-rays at 1 year showed fracture was completely healed and matches well with the calcaneoastragaloid joint
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Tab.4 Comparison of AOFAS scores of calcaneal fractures

patients with Sanders I and III (x+s,score)
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Tab.5 Comparison of AOFAS scores of calcaneal fractures

patients with Sanders IV (x+s,score)

9 H A B e A B e
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Jo %3 5.46+1.56 5.53+1.34 -0.57 0.77 Ji A 4.86+2.31  5.33x1.73 -4.73 0.00
BR-J5 AR 7.49+1.78  7.69+1.43 -0.59 0.81 BR-J5 R 6.98+2.31  7.34+2.11 -3.12 0.00
X 9.3442.03  9.44+1.83 -0.78 0.76 RNk 8.31+1.76  9.11x1.43 -6.45 0.00
By 93.78+5.04 94.40+3.06 -0.63 0.45 By 84.50+4.64 91.00+5.46 -4.25 0.00
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Fig.2 Male,38 years old,left comminuted fracture of calcaneus ~ 2a,2b. Preoperative lateral and axial X-rays showed comminuted fractures and dis-
placement of calcaneus 2c¢,2d. Preoperative CT on sagittal and coronal position showed fragmentation of articular surface,severe collapse and displace-

ment of fracture ,and was belong to type Sanders IV 2e, 2f. Postoperative lateral and axial X-rays at 1 month showed fracture reduction and reliable inter-

nal fixation 2g,2h. Postoperative lateral and axial X-rays at 1 year showed fracture was healed and matching with the calcaneoastragaloid joint
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