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Meta-analysis of Kirschner’s needle and elastic intramedullary nail fixation for the treatment of proximal humeral
fractures in children

SHI Tao ,XU Zi-hang ,ZHANG Xin ,QIAN Yu-wang,ZHU Lei ,KONG Lai-fa(Department of Pediatric Orthopedic Surgery, Jin-
hua Maternity and Child Health Care Hospital, Jinhua 321000, Zhejiang , China)

ABSTRACT Objective To systematically evaluated clinical efficacy of Kirschner’s needle and elastic intramedullary nail
fixation in treating proximal humeral fractures in children by Meta-analysis. Methods Literature on the treatment of proximal
humeral fractures in children with Kirschler needles and elastic intramedullary nails published on Wanfang, VIP,CNKI and
China biology medicine (CBM),PubMed, Embase,and Web of Science databases were searched from the establishment of
databases to October,2023. Literature extraction, management and data entry were performed by Endnote X9 and Excel 2019,
and Meta-analysis was conducted by RevMan 5.3 software. The operation time, hospital stay, fracture healing time, shoulder
joint extension range of motion, disabilities of arm,shoulder and hand (DASH) questionnaire score,Neer score or Constant—
Murley score and complications were compared between two groups. Results A total of 7 literatures were included, 1 was
prospective study,6 were retrospective cohort study. There were 521 children,264 children in Kirschner wire group and 257
children in elastic intramedullary nail fixation group. The results of Meta analysis showed operation time [WMD=-12.61,95%CI
(-24.89,-0.33),P=0.04 ], fracture healing time [ WMD=-0.26,95%CI(-0.49,-0.02) ,P=0.03 ] , total complication rate [ OR=
6.83,95%CI(3.33,14.01),P<0.001 ], nail tract infection rate [OR=6.77,95%CI (1.72,26.69),P=0.006 ] and displacement
fracture rate [OR=3.57,95%CI (1.35,9.44),P=0.01] between two groups had statistically differences (P>0.05),while there
were no statistically significant difference in comparison of hospital stay, shoulder joint extension range of motion, DASH ,Neer
score , Constant—Murley score , and incidence of skin irritation between two groups (P>0.05). Conclusion Kirschner’s needle
internal fixation has a short operation time and simple operation,but it has a higher incidence of complications compared with
elastic nail internal fixation technique. In terms of efficacy and safety ,elastic intramedullary nail fixation is one of the options

for the treatment of proximal humeral fractures in children.
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Tab.2 Definitions of surgical indications in various literatures
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Fig.3 Forest plot of length of stay between K-wire group and elastic stable intramedullary nail group
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Fig.4 Forest plot of fracture healing time between K-wire group and elastic stable intramedullary nail group
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Fig.5 Forest plot of shoulder joint extension range of motion between K-wire group and elastic stable intramedullary nail group
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Fig.6 Forest plot of shoulder joint function score between K-wire group and elastic stable intramedullary nail group
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Fig.7 Forest plot of skin irritation between K-wire group and elastic stable intramedullary nail group
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Odds Ratio
M-H, Fixed, 95% CI

Odds Ratio
M-H, Fixed, 95% CI

Huchinson 2012 5 27 0 23 8.4% 11.49 [0.60, 219.99]

Liu 2023 0 72 2 44  60.0% 0.12 [0.01, 2.50] * i

E#&F2014 6 48 1 65 14.5% 9.14 [1.06, 78.69] =

Tk 2014 2 32 0 36 8.5% 5.98[0.28, 129.44] o

EEi2014 3 35 0 37 8.6% 8.08 [0.40, 162.26]

Total (95% CI) 214 205 100.0% 3.57 [1.35, 9.44] -‘-—

Total events 16 3

Heterogeneity: Chi’ = 6.52, df = 4 (P = 0.16); I* = 39% "OOL O 5 100’

Test for overall effect: Z = 2.56 (P = 0.01)
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Fig.8 Forest plot of fracture displacement between K-wire group and elastic stable intramedullary nail group

REH RN 0Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% ClI
Huchinson 2012 6 27 1 23  38.7% 6.29[0.70, 56.72] L
Liu 2023 3 72 0 44 27.1% 4.48[0.23, 88.86] =
NEE2014 6 48 1 65 34.2% 9.14[1.06, 78.69] =
Total (95% CI) 147 132 100.0% 6.77 [1.72, 26.69] et
Total events 15 2
Heterogeneity: Chi’ = 0.15, df = 2 (P = 0.93); I = 0% b o1 011 1?0 100‘

Test for overall effect: Z = 2.73 (P = 0.006)
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Fig.9 Forest plot of nail tract infection between K-wire group and elastic stable intramedullary nail group
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Huchinson 2012 11 27 1 23 9.8% 15.13[1.77, 129.33]
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th 2l = - . I I - t J
Heterogeneity: Chi“ = 3.88, df = 3 (P = 0.27); I = 23% o1 o1 10 100

Test for overall effect: Z = 5.25 (P < 0.00001)
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Fig.10 Forest plot of total complication rate between K-wire group and elastic stable intramedullary nail group
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