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Effective analysis of percutaneous reduction and Kirschner pin fixation for the treatment of intraarticular fractures of
the calcaneus in children HUANG Zhong-sheng,ZHAO Zhen, JI Ying-yao,Ll Ke-lun,ZHENG Ju-han,NI Jian-guang, XU
Can-zhen ,ZHENG Li-cheng. Department of Orthopaedics ,the Affiliated Yueqing Hospital of Wenzhou Medical College , Wen-
zhou 325600, Zhejiang , China
ABSTRACT Objective:To introduce and evaluate the clinical effects of percutaneous reduction and Kirschner pin fixation
for the treatment of intraarticular fractures of the calcaneus in children. Methods ; From March 2001 to February 2009, 12 pa-
tients with intraarticular calcaneal fractures were treated by percutaneous reduction and Kirschner pin fixation (13 feet). There
were 8 males and 4 females,ranging in age from 3 to 14, with an average of 8.7 years. According to Essex—Lopresti classifica-
tion,among 5 feet were tongue fractures and 8 feet were compressed fractures. According to Sanders classification, 9 feet were
type Il and 4 feet were type lll . The Bshler angle and Gissane angle of the calcaneus were obtained before and after operation.
All patients were evaluated according to Maryland Foot Score. Results: All the patients were followed up for 16-71 months
(means 35.9 months),and all the incisions were healed without complications and infection. The preoperative X -ray film
showed that Bohler angle was (19.7+5.3)°, Gissane angle was (137.3+7.5)°. The postoperative X-ray film demonstrated that
Bohler angle was  (32.6+3.7)°, Gissane angle was (125.4+2.9)°. There was a significant difference between preoperative and
postoperative (P <0.01). The average Maryland score was 96.3+2.4 (range,92 to 100 points). Conclusion : Percutaneous re-
duction and Kirschner pin fixation is an effective minimally invasive way to treat intraarticular fractures of the calcaneus in
children, it has many advantages such as minimal invasion, reliable fixation and satisfactory effects.
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Tab.2 The Comparison of Bohler angle, Gissane angle

between preoperative and postoperative(x+s,°)

T H AR ARJ5 i P{H
Bohler ffi 19.745.3 32.6+3.7 7.196 <0.01
Gissane ffi  137.327.5  1254%29 5.336 <0.01
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Tab.1 The results of Bohler angle and Gissane angle of 13 feet before and after operation in 12 children

Bohler £ (°) Gissane £ (°)

s ol T IR () Essex—Lopresti 43%1 Sanders %4 — —
AT RIF AT AR5

1 5 7 JE 457 I 74 11.2 28.2 142.4 121.5
2 & 9 HA T #Y 17.5 31.5 138.2 123.9
3 % 7 T T #4 26.6 36.2 130.1 128.6
4 B 3 JE4i AL 7y 19.4 31.3 131.9 121.4
5 B 8 A 7 17.5 32.7 137.1 126.3
6 5 12 JE4E Y I 74 18.2 27.4 130.7 129.1
7 Z© 10 JE 457 I 7y 27.1 36.3 147.8 128.8
8 ke 14 JE 45 14 174 16.3 27.1 127.5 122.5
9 W 11 JE 45 14 174 22.7 34.9 152.6 127.8
10 5 6 Y I 7y 16.0 35.6 134.5 124
11 5 8 JE4E Y I 74 21.1 29.1 137.3 122.2
1234 kS 9 4 1 I 7 14.3 35.8 143.6 127.4
Y g} 28.8 373 131.5 126.8
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Tab.3 The Maryland scoers of 13 feet in 12 children after operation (score)

I 1] YOm ADEIERE Roett 1oERBY  ZBsh(ERET BRBE b ) BT &l frERm AW B4y
1 40 10 4 4 4 310 4 4 10 93
2 45 8 4 4 4 410 3 4 10 96
3 45 10 3 4 4 410 3 4 10 97
4 45 10 3 4 4 310 3 4 10 96
5 45 10 4 4 5 4 10 4 4 10 100
6 40 8 4 4 4 4 10 4 4 10 92
7 45 10 4 4 4 4 10 3 4 10 98
8 45 10 3 4 4 310 3 4 10 96
8 45 10 3 4 4 310 4 4 10 97
10 45 10 4 4 5 410 4 4 10 100
11 40 10 4 4 5 410 4 4 10 95
2084) 40 10 4 4 4 410 4 4 10 94
45 10 3 4 4 410 4 4 10 98
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Fig.1 Male,8-year-old,right calcaneal intraarticular fracture caused by traffic

axial X-rays showed excellent reduction
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1a.Preoperative lateral and axial X-rays 1b.Postoperative lateral and

1c. Preoperative lateral and axial X-rays at 5 months after operation showed fracture healed

2 BB L8 ATRESCITNEYT  2a RET X LA RLANGN LR 7R T R4 AL Y

A bA L W TN B /Ny ey
Fig.2 Male, 8-year-old, right calcaneal intraarticular fracture

tion of the fragment in the operation
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2a..Preoperative lateral and axial X-rays showed compression fracture
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2b.Poking reduc-

2c¢.The lateral and axial X-rays at 3 months showed fracture healed
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