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Three-dimensional printing combined with distal humeral osteotomy for cubital varus deformity in children ZHU
Huan-ye ,ZHENG Hua-jiang,CA O Jin,WANG Meng-yao ,ZHANG Nan ,and ZHONG Zhao-ping. Department of Orthopaedics ,
Ningbo No.6 Hospital ,Ningbo 315000, Zhejiang , China

ABSTRACT Objective:To explore clinical effect of three-dimensional (3D) printing combined with distal humerus os-
teotomy for children with cubital varus deformity. Methods: From January 2017 to January 2020,17 cubital varus deformity
children treated with distal humerus osteotomy were retrospective analysis,included 11 boys and 6 girls,aged from 5 to 11
years old with an average of (7.8+1.7) years old. A model of affected side elbow joint was made by 3D printing technique be-
fore operation, pre-operation was performed on the model. Three-dimensional model was successfully used for distal humeral
osteotomy during operation. Carrying angle , flexion and extension angle of elbow joint were compared before and six months af-
ter operation ,and Flynn scoring criteria was used to evaluate clinical effect. Results: All children were followed up for 6 to 12
months with an avergae of (9.6+1.7) months. One child occurred wound infection and healed completely after dressing change.
No complications such as nonunion, internal fixation and nerve injury occurred. Carrying angle of affected limb was improved
from (-20.8+2.4)°before operation to (7.2+2.3)°at 6 months after operation (P<0.01). Angle of affected elbow joint extension
improved from (=5.6+3.9)° before opeation to(-2.6+2.1)°at 6 months after operation (P<0.01). There was no significant dif-
ference in extension angle of elbow joint between preopertaion and postopertaion at 6 months (P>0.05). While there was no
difference in elbow joint function on the healthy side and affected side at 6 months after opertaion (P>0.05). According to Fly-
nn scoring criteria, 13 patients got excllent results and 4 moderate. Conclusion:Three-dimensional printing combined with
distal humerus osteotomy in treating elbow varus deformity could receive satisfactory clinical effect, which could accurately as-
sist correction of cubital varus deformity , restore physiological structure and function of elbow joint.
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Fig.1 An 11 -year-old gril ,right cubital varus deformity,3D printing-assisted orthopaedic osteotomy for
right elbow was performed 1a. Preoperative AP appearance of upper limb showed right cubital varus

deformity  1b. Preoperative lateral appearance of upper limb showed no restriction of elbow extension

1c. Preoperative lateral appearance of upper limb showed no restriction of effected elbow exten-
sion 1d. Preoperative AP X-ray showed varus deformity was 17.2°  1e. Postopertive AP appearance of
3D model simulating osteotomy  1f. Postopertive lateral appearance of 3D model simulating osteotomy  1g. Operation of osteoto-
my 1h. Orthopedic was completed by osteotomy,and affected elbow valgus was 12.1°  1i. Postoperative AP X-ray showed
alignment of the end of osteotomy was good ,and internal fixation position was good 1j. Postoperative appearance at 6 months
showed orthopedic was satisfied 1K. Postoperative lateral appearance at 6 months showed good extension of elbow joint  1l. Post-
operative lateral appearance at 6 months showed good flexion of elbow joint 1m. Postoperative AP X-ray at 6 months showed

good healing of osteotomy end , orthopaedic effect was satisfied and carrying angle reached 12.1°
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Tab.1 Comparision of range of motion of affected elbow
joint in 17 children with cubitus varus before and after

operation (x+s,°)

I 5] FEHES i ESIA G i 5745 i i
A Hi -20.8+2.4 -5.6£3.9 120.65.1
ARJi 6 4~ 72223 -2.642.1 122.8+4.8
i 34.469 6 2.807 5 13030
Pt <0.01 <0.01 >0.05
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Tab.2 Comparision of range of motion of healthy and
affected elbow joint in 17 children with cubitus varus after

operation at 6 months(x+s,°)

i HEIE A Ji S N1 J i
byl 72423 -2.6+2.1 122.8+4.8
gl 7.6%2.6 -1.521.1 121.9+3.1
t1H 0.4528 1.983 1 0.6117
P i >0.05 >0.05 >0.05
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