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PACS and Photoshop assisted isosceles triangle osteotomy and Kirschner wire tension buckle fixation in the treatment
of cubitus varus in children

ZHANG Chuan-wei ,DING Xing-po,CHEN Deng-Shan ,WANG Lei (Department of Child Orthopedics ,Luoyang Orthopedic—
Traumatological Hospital of Henan Province Henan Provincial Orthopedic Hospital Zhengzhou Hospital District , Zhengzhou
450000, Henan ,China)

ABSTRACT Objective To investigate the clinical efficacy of picture archiving and communication system (PACS) and
Photoshop assisted isosceles triangle osteotomy and Kirschner wire fixation with tension band in the treatment of cubitus varus
in children. Methods The clinic data of 20 children with cubitus varus treated with isosceles triangle osteotomy of distal
humerus and Kirschner wire fixation with tension band from October 2014 to October 2019, were retrospectively analyzed.
There were 13 males and 7 females, aged from 3.2 to 13.5 years old, the median age was 6.65 years old. PACS system was ap-
plied for the osteotomy design preoperatively,simulating and measuring the side length of isosceles triangle osteotomy. Then,
Photoshop system was used to simulate the preoperative and postoperative osteotomy graphics,which could guide precise os-
teotomy during operation. Results All the 20 patients were followed up for 20 to 24 months, with a median of 22.5 months. At
the last follow-up , the carrying angle of the affected limb was 5 ° to 13 °,with a median of 8.3 °. The clinical efficacy was evalu-
ated according to the Flynn elbow function score:excellent in 16 cases,good in 2 cases,and fair in 2 cases. Conclusion The
treatment of cubitus varus in children by isosceles triangle osteotomy and Kirschner wire fixation with tension band assisted by

PACS and Photoshop system has shown good clinical outcome.
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Fig.1 A 12-year-old male patient with right cubitus varus deformity ~1a. The varus angle of the right elbow measured by PACS was about 20°  1b. The

osteotomy line was designed with PACS according to the elbow varus angle

1c,1d. According to the design, Photoshop was used to simulate osteotomy

le,1f. At 2 days postoperatively , radiographs of the right elbow joint showed that the osteotomy site was well aligned without steps  1g, 1h. At 12 months

postoperatively, the anteroposterior and lateral radiographs of the right elbow joint showed that complete osteotomy site union ,and the carrying angle was

normal  1i,1j. Preoperatively , bilateral cubitus varus deformity was presented
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1k, 11. Appearance of both upper limbs 12 months postoperatively
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