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Design and application of adjustable triangle external fixator for the treatment of calcaneal fractures ZHOU San-
bao,WANG Xin-jie ,PAN An-nan,CHEN Hui,YUAN Sheng-ping,LIN Wang-de. The TCM Hospital of Gaoming District , Fos-
han 528500, Guangdong, China

ABSTRACT Objective:To design a kind of adjustable triangle external fixator, and to use it for treating calcaneal fractures.
Methods : The external fixator was installed into extremity near the both sides of three Kirschner wires crossing the calcaneal
tubercle , the lower end of the tibia and the first cuneiform. The support rod length was adjusted to ensure the Kirschner wires
affecting the calcaneal tubercle,so the Bohler angle and anteroposterior diameter of the calcaneus were recovered. From April
in 2003 to April in 2008, the external fixators were used to treat 34 patients with calcaneal fractures,including 30 males and 4
females,ranging in age from 19 to 54 years, with an average of 36.7 years. The Bohler angles were —5 degree to 15 degree, with
an average of 13.5 degrees. According to Sander’s classification, 2 patients were type Il ,20 patients were type Il ,and 12 pa-
tients were type IV. Results: Thirty-four patients were followed up,and the duration ranged from 3 months to 4 years, averaged
25 months. The Bohler angle recovered to 30 degree to 40 degrees,with a mean of 32.5 degrees. The Maryland mean score im-
proved from preoperative (24.76+15.05) to postoperative (83.26+ 16.81). Based on Maryland criteria, 8 patients got an excel-
lent result,21 good,3 fair and 2 bad. Conclusion: The adjustable triangle external fixator for treating calcaneal fractures has
the following advantages : simple approach, good recovery, little reinjury and complications, effectiveness to recovery Bihler an-
gle and anteroposterior diameter of calcaneal ,which is an ideal method to treat calcaneal fractures.
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Fig.1 The diagram of adjustable triangular external fixator (1,2 and 7
are supporting bars;3,3",3,,3,,35,3, and 13 are adjustment knobs ;4 and
8 are connecting pieces;6 and 10 are Kirschner wire holes;5 and 9 are

screws )
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Tab.l1 Comparison of Maryland scores before and after

surgery (x+s ,score )

TiH ENif) ARG
Y 16.62+10.13 38.08+8.17
P 0.00£0.00 8.03+1.40
otk 0.59+0.50 3.65+0.77
AT 0.44+1.08 3.79+0.59
A TCBEAT 0.15+0.36 3.68+0.68
ZERENG I 1.03+2.52 7.85+1.94
RO 0.35+0.88 3.47+0.83
AP T RO 0.00+0.00 3.23+1.21
LU 4.06+2.12 7.59+2.19
b3 3 1.53+0.86 3.88+0.81
Jevis 24.76+15.05 83.26+16.81*

1 HARFILE, *1=18.49, " P<0.01

Note ; Compared with before treatment, *t=18.49, *P<0.01
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Fig. 3 Male,38-year-old,right calcaneal fracture ~3a. Preoperative lateral X-ray,the Bohler angle was 5°  3b. Lateral X-ray at the 2 nd day after oper-

ation  3c. External fixator was taken off at the 3 rd month after operation, and the lateral X-ray, the Bohler angle recovered to 40°
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