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Feasibility study of protecting ulnar nerve by ultrasound in treating children with supracondylar fracture of humerus
by closed reduction and intercross needle fixation BAO Yi-feng, XU Wen-bin,and ZHUANG Wei. Department of Or-
thopaedics , Hangzhou Xiaoshan Traditional Chinese Medicine Hospital ,Hangzhou 311201, Zhejiang,China

ABSTRACT Objective:To explore feasibility of protecting ulnar nerve by ultrasound in treating children with supracondy-
lar fracture of humerus by closed reduction and intercross needle fixation. Methods : From January 2018 to December 2019,63
children with supracondylar fractures of humerus were divided into two groups (ultrasound group and X-ray group) depend on
the different ways of guidance. Therer were 32 children in ultrasound group treated with closed reduction and Kirschner wire
fixation guided by ultrasound ,including 20 males and 12 females,aged from 3 to 11 years old with an average of (6.06+2.02)
years old. There were 31 children in X-ray group treated with closed reduction and Kirschner wire fixation guided by X-ray,in-
cluding 17 males and 14 females, aged from 2 to 10 years old with an average of (5.61+1.96) years old. Operation time , X-ray
times, fracture healing time ,ulnar nerve injury and postoperaqtive Flynn clinical function assessment at 1 year between two
groups were recorded and compared. Results: All patients were followed up. The follow-up time of ultrasound group ranged
from 9 to 12 months with an average of (11.53+0.76) months,and X-ray group ranged from 10 to 13 months with an average
of (11.51%0.72) months. There was no significant difference in operation time, follow-up time and fracture healing time be-
tween two groups (P>0.05). The number of intraoperative electrodialysis in ultrasound group was (3.06+1.24) times,and that
in X-ray group was (21.65+5.58) times, which was significantly higher than that in ultrasound group (P<0.01). No iatrogenic
ulnar nerve injury occurred in ultrasound group ,and 2 cases of ulnar nerve injury occurred in X-ray group, the incidence of ul-
nar nerve injury in ultrasound group was lower than that in X-ray group,but the difference was not statistically significant (P>
0.05). At 1 year after operation, Flynn clinical function assessment results in ultrasound group was excellent in 27 cases,4

cases good and 1 case fair, in X-ray group 23 cases got excellent result, 6 cases good, 1 fair and 1 poor, there was no significant
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difference between two groups (P>0.05 ). Conclusion : Ultrasound guided and X-ray guided treatment of supracondylar frac-

tures of humerus in children have similar effect of opertaion time and fracture healing, while ultrasound guidance could clearly

detected the position of ulnar nerve,and avoid occurrence of iatrogenic ulnar nerve injury caused by ulnar puncture , which is a

safe and effective treatment method.

KEYWORDS Ultrasound; Humeral fracture; Ulnar nerve;
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Tab.1 Comparison of preoperative clinical data of children with supracondylar fracture of humerus between two groups
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Tab.2 Comparison of intraoperative and postoperative clinical data of children with supracondylar fracture of humerus

between two groups (x+s)
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Fig.1 A 6-year-old girl,supracondylar fracture of the left humerus classified to Gartland type Il 1a. Preoperative AP X-ray showed overlap of distal
and proximal ends of frature  1b. Preoperative lateral X-ray showed dislocation of fracture end, the distal fracture end displaced backward 1e. Intraop-
erative ultrasonography of medial side of humerus showed dislocation of fracture end and displacement of distal fracture end to ulnar side (indicated by ar-
row) 1d. Intraoperative ultrasonography of medial side of humerus showed fracture reduction and good alignment (indicated by arrow) 1le. Intraopera-
tive ultrasonography of medial side of brachial ulnar joint showed stability of ulnar nerve position (indicated by arrow) 1f. Intraoperative sagittal ultra-
sound of brachial ulnar joint could clearly display ulnar nerve (indicated by arrow) 1g. Postoperative AP X-ray at 2 days showed two Kirschner wires

cross fixed  1h. Postoperative lateral X-ray at 2 days showed good alignment of fracture end 1i. Postoperative AP X-ray at 1 month showed callus forma-

tion and blurred fracture line  1j. Postoperative lateral X-ray at 1 month showed force line was normal

months showed extension, flexion and supinator position of forearm
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Fig.2 A 6-year-old boy,supracondylar fracture of the left humerus classified to Gartland type ll  2a. Preoperative AP X-ray showed dislocation of frac-
ture end and free bone fragment  2b. Preoperative lateral X-ray showed complete displacement of fracture ends and involvement of epiphysis  2c. Post-
operative AP X-ray at 2 days showed 2 needles at radial side and 1 needle at ulnar side cross fixed 2d. Postoperative lateral X-ray at 2 days showed frac-
ture end position was acceptable, internal fixation was in place 2e. Postoperative AP X-ray at 1 month showed good alignment of fracture ends and callus

formation  2f. Postoperative lateral X-ray at 1 month showed external callus and small amount of periosteal reaction 2g,2h. Postoperative appearance at

9 months showed extension, flexion of forearm  2i. Postoperative appearance on supinator position at 9 months showed cubitus varus
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