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Efficacy of valgus intertrochanteric osteotomy and bone grafting for nonunion of femoral neck fracture
in children
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[ Abstract] Objective To evaluate the efficacy of valgus intertrochanteric osteotomy for nonunion of fem-
oral neck fracture in children. Methods From 2011 to 2022 ,8 children with a nonunion of femoral neck frac-
ture underwent valgus intertrochanteric osteotomy, pediatric hip plate and bone grafting. The major objectives
were the improvement of femoral neck shaft angle and healing time of nonunion femoral neck,while recording
postoperative complications. Results The average healing time was(9.5 +2. 1) months,the average preopera-
tive neck shaft angle(117.6 +17.0)° and the 1-year post-operative neck shaft angle (145.6 +9.8)°. Abnor-
mal neck shaft angle was corrected after surgery( P =0.0035). Conclusion Valgus intertrochanteric osteoto-
my and bone grafting are efficacious for nonunion of femoral neck fracture.
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Table 1 Clinical data of 8 children with nonunion of femoral
neck fracture
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Fig.1 Measurement of femoral neck shaft angle
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Fig.2 Case 1:a 12-year-old boy was initially treated with 3 hollow nails. Later he was diagnosed as nonunion.

The entire treatment process was illustrated
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Fig.3 A 10-year-old girl was initially treated with 2 hollow nails. Later she was diagnosed as nonunion.

The entire treatment process was illustrated

KT IEIARG SR, X T 10 2 LT JLEM
FHRARE N A T e 3T A B O
T, TG 6 A MG/, RIS 12 iR 98 4
TP TARE 12 43 (9 ~22 A7) FrBr N [E
R o ABA SCHR HE 5 R N T E 5 AR B X
oz , R T A LI ) [ I Ak S OR3P PR A R 4 AL
Slobogean' " FUAIFSE 32 7 it BT M 2 5 s BB Sk
BRMAEIRIE 5 BN 1 B, D, BE S P iR
ILTFAREA S RYrBR A H T b

JBC B R T B A& 0 TR B LR T g A
HHI2W . 5 A& ) X2 WA 8T vk F ARG
SEEMITEHT . BRRMEraedRE AT
HAERR AW, JE T AR L, AR

ANIE S5 TS BT 5y A I S 78 o 5 AL
I RT REC 2 A7 A2 1B R BE , o 1 1 B R
WA ST =GR 9 A H  E B R, E i
R WA FR TR HL, AT 1 i
B 2)  FATERIRTFA 1S A5 A2
HANTE SR BB I v SN B ECH A ARE T, Z 5
IS, THKFARE 16 A REHNEE, (B
A3k 3 AR IR OB LR TIRZ i . A
WFFEEE 3 B B 7 miT 010 B2 36 e ge 2L 6 b,
WIRFAIG 3 A T2 HEV K BE I R A A
I8 52 R, 5 B AN I, SRR 58 T T ARG
Ao L, BA T BEE SUEITIRT 3 A4S H JoEGE
AR R AR L



B 5 UshigE 2023 4 8 B 22 %5 88 J Clin Ped Sur, August 2023, Vol.22, No.8 -781 -

JBEH S 7 AN 3 TR A Ak B SRS
HEESHE. MRS RMERNTER&LER
75 16y Y B U0 I AR e 4 D 7K F 7 1) B8 46 7
DT T8 AN 322 Jo BT ) AL A ) PR I3, dc 24 1
AR S 5 A8 O W ot [ 2 o AR AR B
TR T P TR 0 (], RO R ST A
o AWFRES R TN, Bl SN BIECE ARG BeR 3
T TT .24 1F , B 15 J0— 1] P e 2k ., fH.
LRG SUIRGS SRR, Bl A BB T AR AR AL
R PR A [ 2 R XU, 36 T B 55 BB S0 A - 40 A
WA 56 R, AT T BB SE I B A 1 TR S
ANEE LA, BRG] BMP-2 W] i A, b
P L R

Hissnauer 25 2 ZEHXT 5 451 BB 3508 P A i
AILEEH] BMP-2 (R 58 h i 1 2k, 9 T
BMP-2 7EH +F fill & 5 56 RAE N B BOC T IBI7 Z 5h
I S0, SR BT R BB 0 4 i AN i A B R
ST ROCEE ZIETERS S -4 11 2 (5.4 ~
16.2 %) W B SUE I8 A 18 85 6 BMP-2 Jig
BN E 4 BTG, R s e 12, 1A H
(7.9 ~18.9 1 1), RJ5 16 1~ A (11 ~23 4~ ) B
R N DR W 1 R - o = O S e 37 3 Y Ry
o AHroE 8 B L 1) AR S5 &Gy B AR
PRI lim RIS HARRL

25 F IR L BCE SUE B A 3 R BRI
Ui A U R B VR IT RORBA YT, TS B ST £
IEH A AERG . HABTE g5 b 4 ]
BRI S, A o/, BB DT R[] 95, % 38 ) AT g
BB SR IRBE T B SR F IR T ARG I &
REARRERAF ISR G R, J5 Sk ik — 2P 58 2
MG RBFSE, AT A BT LS IE
MR IS AT 25 vh 58
VEETTRRA R o (R 0 ST IF T BT St R SO AR

Jit , X SCEE I A A HEAT o 3
2 % x #

[1] Eberl R, Singer G, Ferlic P, et al. Post-traumatic coxa vara in
children following screw fixation of the femoral neck [ J]. Acta
Orthop, 2010, 81 (4 ) : 442 - 445. DOI; 10. 3109/17453674.
2010.501744.

[2] Pandey RA,John B. Current controversies in management of frac-
ture neck femur in children;a review[ J].J Clin Orthop Trauma,

2020,11 ( Suppl 5) :S799 - S806. DOI; 10. 1016/j. jeot. 2020.

05.029.

[3] RAEFAE, bW W, & FARZANIEZE RS/ NLEAL

JeR ST RS R A L] I R /N LA K, 2017, 16
(6):574 -579. DOI. 10. 3969/j. issn. 1671 - 6353. 2017.
06.011.
Wu CX, Wang DH, Pei XH, et al. Efficacy observation and analy-
sis of surgery for displaced femoral neck fracture in children[ J].
J Clin Ped Sur,2017,16(6) :574 -579. DOI 10. 3969/]. issn.
1671-6353.2017.06.011.

(4] i, Ak, R, 55, JBew i s M U 167 LA B 8

B R @A) it/ LS k2021 42(5) ;439 -444.
DOI:10.3760/cma. j. cn421158-20200217-00078.
Yang J, Yang Z,Wang YK, et al. Efficacy of valgus intertrochan-
teric osteotomy for nonunion of femoral neck fractures in children
[J]. Chin J Pediatr Surg,2021,42 (5) :439 -444. DOI. 10.
3760/ cma. j. cnd421158 -20200217 -00078.

[5] Dendane MA, Amrani A, El Alami ZF, et al. Displaced femoral
neck fractures in children; are complications predictable? [ J].
Orthop Traumatol Surg Res,2010,96(2) 161 -165. DOI; 10.
1016/j. rcot. 2010. 02. 004.

[6] Palocaren T. Femoral neck fractures in children:a review[J]. In-
dian J Orthop,2018,52 (5):501 -506. DOI. 10. 4103/ ortho.
1JOrtho_404_17.

[7] Bray TJ,Smith-Hoefer E, Hooper A, et al. The displaced femoral
neck fracture. Internal fixation versus bipolar endoprosthesis: Re-
sults of a prospective, randomized comparison [ J ]. Clin Orthop
Relat Res, 1988 ,230:127 -140.

[8] Elgeidi A,El-Negery A. Fibular strut graft for nonunited femoral
neck fractures in children[ J].J Child Orthop,2017,11(1) :28-
35.DO0I:10. 1302/1863-2548-11-160221.

[9] Varshney MK, Kumar A,Khan SA et al. Functional and radiolog-
ical outcome after delayed fixation of femoral neck fractures in
pediatric patients[ J]. J Orthop Traumatol,2009,10(4) 211 -
216. DOI:10. 1007/s10195-009 -0072 4.

[10] Slobogean GP,Sprague SA,Scott T,et al. Complications following
young femoral neck fractures[ J . Injury,2015,46(3) ;484-491.
DOI:10. 1016/j. injury. 2014. 10. 010.

[11] Nagi ON,Dhillon MS, Gill SS. Fibular osteosynthesis for delayed
type II and type Il femoral neck fractures in children[ J].J Or-
thop Trauma,1992,6(3) :306 -313. DOI. 10. 1097/00005131 -
199209000 -00007.

[12] Hissnauer TN, Stiel N, Babin K, et al. Recombinant human bone
morphogenetic protein-2 (thBMP-2 ) for the treatment of nonunion
of the femur in children and adolescents: a retrospective analysis
[J]. Biomed Res Int, 2017, 2017 3046842. DOI. 10. 1155/
2017/3046842.

(A% B #7:2023-03-12)

AR5 A R AL, R AR, NS, SF. R I i A
LR AR LB B B T8 S M T BRI LT RN LA
BlZr i ,2023,22(8) : 778 -781. DOI: 10. 3760/ cma. j. cn101785 -
202303031 -015.

Citing this article as: Meng JR,Zhang ZQ,Zheng YM , et al. Effica-
cy of valgus intertrochanteric osteotomy and bone grafting for nonun-
ion of femoral neck fracture in children[ J]. J Clin Ped Sur,2023,22
(8):778-781. DOI:10. 3760/ cma. j. ¢cn101785-202303031 -015.





