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Efficacy observation and analysis of surgery for displaced femoral neck fracture in children. Wu Chunx-
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[ Abstract] Objective To explore the influencing factors of displaced femoral neck fracture ( DFNF) in
children. Methods A retrospective review was conducted for 14 DFNF children between September 2010 and
June 2014. There were 9 boys and 5 girls with an average age of 10. 1 years. The involved hips were right
(n=3) and left (n=11). There were Delbet type-I (n=2), Delbet type-Il (n=11) and Delbet type-l(n =
1). They were divided into two groups of closed reduction & internal fixation( CRIF,n =9) and open reduction &
internal fixation (ORIF,n =5). Casting was applied for at least 2 months. Complications were observed and
short-term effectiveness was evaluated by Ratliff standard. Results The causes were falling from height(n =4) ,
traffic accidents (n =2), falling to the ground during running or biking (n =7) and no obvious sigh of trauma
(n=1). The average interval from injury to surgery was 76(20 —240) hours and average operative duration 136
(60 —220) min. Internal fixation was removed at an average of 11.2 months post-operation. The average follow-
up period was 22.6(10 —50) months. Avascular necrosis ( AVN) occurred in Delbet type-I(n =1,50% ) and
Delbet type-Il(n =2,18% ). The occurring interval from injury to surgery was over 24 hours. Conclusion DFNF
results from falling to the ground or off bicycle even without a significant trauma history. Because of hemodynamic
and growth characteristics of femoral head in children, fractures closer to femoral head, AVN is more likely to oc-
cur, especially Delbet type-] and type-Il. Reduction early and internal fixation, joint capsule decompression and
adequate postoperative external fixation are conducive for preventing the occurrence of DFNF complications.

[ Key words] Femoral Neck Fractures;Surgical Procedures, Operative ; Therapy ; Child

doi;10.3969/]. issn. 1671-6353.2017.06.011
TE# BT B RERHE JURHE Be /N LR T ,201102)
WMEVEH . D535, Email ; ruixuema@ fudan. edu. cn



IR /NLAMNEE 75 2017 4E 12 H 55 16 355 6 ] Clin Ped Sur, December 2017, Vol. 16 ,No. 6 . 575 .

JLEE e 8008 3T R AR, AS R LE 37 1
1% HUAEBEA Y A & 80 8 5 E , s
S PE YR AE B R L B B R
LR BT R E R, BURIRIT . AR
AKBEH 2010 429 H % 2014 42 6 H [6] 14 Fil4H A7
) e BB AT LR IR 4, X HFARE AL
[ VAT IS I7 A I AR AT o B FLEAE W R fig
R IR RGBT SR AL HE Bl

M#FN T %

— . m RB R

ARBE [ 2010 49 A % 2014 4E 6 A [ 359006 F
ARSI 2 16T B A i SE 4 L 14 B (O
FFRIIEET) AER 1 ~ 15 2P 10,1 2, 1
HAEIRTE 12 ~ 15 BB L9 15 55 9 B, 20 5 il 44
i 3 49, ZcE 11 1), AR Delbert Ji& HUE 708,
I ARSCRTAD2 ], AL (iRl ) 11 o], TAL (BETE
T, Hoh G 340 4 41, 2350 g BBE B ot i B 9
BB I ik B S E M i, R
JE BBV TE] 10 ~50 4~ H R 22.6 4~ H .

— BRI

FAR TR I G AL [ E AR A
WIEEARPIRR . X TR A7/ Bes SUE P 8L, B 5k
e CENLT AT & AL, W& E AR A,
W05 SRy U 52 A5 PN T

V& S 0l RIS L C S R, L
SFEMAGL, SN N AR 5 BB AL, C LA T
TS B R Sk BT E R4, B T N ELE
PH 45 55 o7 R 20 L - by e 56 1 e ARt LA
IRBNUE H A, Bk BeE Sk N it — 25k

e G = A, WK A Smith-Peterson ] 17,
5%, Watson-Jones Y] [T 2% 5% # 5¢ 17 28, B AL W B
HEITEAGHH TN EE .

P [T AR AR A LA R BB RIS, SR 3 [
BB E 2SO IRET (1 ~2 M D IRET) T E o /)
T4 % B LR e IRET SRS 54 ~ 8 2 8L
FHER 4 mm 2505 NEE; KT8 2B JLR
FHERS ~6.5 mm Z5.0ET N E . N EE A B
@il (Delbert T BUBRAL) , S LETAZ T 2 4>
PONERS

PAAS BT I E S ], 3 R B 51 O ) Bk
HL DT AR A A BT B AR R
U, AR Bh AL, T E Bl 25 D AT KRB A7 20

ETTE E , 25O 4T Sk AN Al 28 5 A, — MRBT 9 B il Al
T770.5~1.0 cm(Delbert T BIERAN) o UnF{di S
TR OETIE B A O R BT AR S
B W) — 7KV 7R3 — AU O BT R O AT T [
EREE, JLERE I EE/D, BEEEAD, —Hs
OETRIAT A [ [ G . 0T 4R, — R 2 BT
AR E . TN T v P N [ e, O i A [ A8
LA

= AJEHER

FARJG BRI 708 [ e 20 8 i,
)45 T A8 LA IAAT e d =k JUL /N BB =3k LY W 46 iz
SNFBROCTT R RGBS, A EYRER S B LENARA
TAHTESNEUA R I 4% 3Ja BE U5 48 PE Al e 3
BIMKE RO, KR53 ~6 DNHMRIE X e R
BITAA GRS RS H R EHT T i G 3 .

P A bR

ARGVl 3 AR AP FI D RE VAL

ARV, T RS B A7 7[RI 455 MRI
SRR Lo 15 A7 7 8 P L B AT B R Sk Bk
MAEIRFESE 5 5E o

HESETLIRE DAL SR FH Ratliff 23 750" % 5 56
TR, PEERRES AL R VAT 2 G
WIHSIIRE IE W, O, AP A IEH s R s
BNEEAK A TR, i 3l 2 A R B AR sl aE (1

NEZI AT B B AT G T AR B 2 R, R

I ICHEAR , A7 2E I A PR S8 BE AT, REK B, A T
FEAHE BB 22 WG S B2 PR AT E I AT K
AT, T A TE AR T AN RE SR 4 H B

% R

— MR R T AR O

SRR F 14 i, = ab B Y& 1 4 ], 4
Wt 2 1), 5 B AT G HRAE] 2 1], B2l Br R R 4 4],
FATHEET 1), 2O AN B 1 41

FIARBEL 2 T AR F- 210 Bg i ) 30. 8 h(3 ~
90 h) ,Hrph 7 Bil7E 24 h N5E;S BilHE 24 ~48 h 4
SENL;2 ITE 48 ~96 h PN 58 L ( T2 B2 S 52 W,
52 BUAH DG £ T SE < 1 I ), HL A8 L ABE I 32 4543
AadFm7d),

Z AR TR ] [E]fR P-4 77. 5 h(20 ~240 h) ,
Forb 3 BiI7E 24 h NSERE2 BI7E 24 ~48 h NSEG3
548 ~72 h NSEM:4 B3 ~5 d NFERL;2 90 7
k5 8 d FfifE 10 d S (3 AAE &G 4 d Fik



. 576 - AR/ NLAMEH 2% 2017 4E 12 A4S 16 3555 6 1] ] Clin Ped Sur, December 2017, Vol. 16, No. 6

W T d A KB IR AR A ) o [A] 146 min (120 ~220 min) .
F-EJFARMIE] 136 min(60 ~220 min) o A SEERETNIEE 1B (1 2,2 MOoE B 51 Mo

BEA + R O B, P TFOREE OETNEDE 1 F(S %), 2 ME.DET N EE 14 4,
132 min(60 ~220 min) ; PIIFEALS 4, FE TR FEREK L,

R 114 GIFARIGRTT R SUEIrLI R 5OR

Table 1 Clinical data of 14 pediatric patients with displaced femoral neck fracture
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Fig.1 A 4-year-old boy of Delbet type-Il was treated with 2 hollow nails.
A Preoperative frontal view of pelvis B Frontal view of pelvis at Month 7 post-operation C: Frog view of pelvis at Month 7 post-op-

eration D :Frontal view of pelvis on the same day of removing internal fixation at Month 10 post-operation E:Frontal view of pelvis at

Month 8 after removing internal fixation at Month 19 post-operation F:Frog view of pelvis at Month 8 after removing internal fixation at

Month 19 post-operation
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Table 3 Relationship of time interval from injury to
operation and AVN

Z A BT AR AVN i %% AVN ZH#(% )
<24 /NI (n =3) 0 0.00
>24 /NI (n=11) 3 27.27
Mil(n=14) 3 21.43
o

Je BB o L2 DL A 3T, (EBC R S A
FERHA A, AN 24 105 s b A o
PRI ZUSN e L BB SR 3 Y 32 B
EABEFAR LU s BRI Z A0, 55 B 17 4 43
ISP i 0 8 S5 Al A 5 o T o BB B S 4T
SEOHLE A BUE B G D2 AR A AL, (FOR
Je PR REAS /NI IR 1R 22 3 SR B AT AE XA 119
A iy E At — 2 RGE B R R AT R A R A
Hh, AR 22 B= e 3 B ik A48 B AL, AR &2
DI H A BN BE Bl 12, s 1512 B B BOA A Bk
I, SER TR R R BURR YT . B, JLEE

AR — L2 i B OGN P, el Wt & L
LRHEBEHZ , AT BT B SR AL M U AL A
IR W, PRI

AVN J2& LB BB F 0R 37 fie i LA e e e LAY
IAAE , FRT G IR I 1k, h— B A, 2L
FRARB R R 2 B LA R T R . AVN
FFEYUE VAENRAESY o B AR S BT )
2014,

JUE B SUE T H B AVN, 2y JLEE B Sk
GRAGOE AR WP E 1 o 2L, B Sk i A e
TP E B Bl ik 1)~ 20 Jok 2 e s a0 e v A
PN B A i o I7E 2 %7 LUS 40 3h bR
BB, ASRE S B R SK A 3k A ek
i E A 1 RE P AL S MO S K ) 5 Sl kB B A3 T
JRBHIKERASGE AT T 51 48, 1 2 I B 3 i, 244 M
B AT, M AR 5 P, X2 I Sk ik
MRS T2 N o 4 2 )5 Hed Sk Mgt 32 22 o e
JBe A 0 Jo T S B i S ) A sl kB . 8 ~ 9 %2
Je BB Sk T et Ao A B i -5 e s kAR W) 5, DA I
B SRARPEL AL, (B BB Sk 2 T 412 At af A3 T A i
BRSO o 4 R S e O PR
SR Je LA N SCRpal I8 A 5 07, LRk 7
S s E A 51 B P Hs T 98 g 2 T S5 Sk kI
PRBET o BT TR Sk BT, DU B 1t P SR BE 1Y

DR A A7 BBy LA — R A, e DA B 3 i
ATHRARAL , B ) S R, R B AVN nl fig



- 578 -

AR/ NLAMEH 2% 2017 4E 12 A4S 16 3555 6 1] ] Clin Ped Sur, December 2017, Vol. 16, No. 6

PR, Pt TS, VIR AR 1 L B8 050 1 A £
BN, R8T T IRSFIRYT, RIFTTFAR
1BIT o X IR AHTFFE A I BN VIR 55 451 %58 /0 (1 Ji
Wz —. B L, 84 2%E % Delbert 73 7 F1 AVN
KARMATWFE R : T RIS N BY) B 2 i e 3
HIH ) 6.8% ,AVN LA 100% ; Il B (£ H1H)
KRG 46.8% (40% ~50% ) ,AVN %42 50% ; I
R (HEREHY) K %8 35% (25% ~35% ) ,AVN &1
HR20% ~25% ; VB (7 [a] BY) k|3 11. 3%
(6% ~15% ) , AVN %K H4:2% 10% ', A Bz Delbert
Sy TUFN AVN [ R ilE— 25 BE T AL (U2 AR
WF5E B SE 3T LR AE AVN U BIMRAIR , 58 R
P, ATREAE T LA L) T o

TR ] 18] 4 R 4 M4, Bray TJ™ 25 BL 4R 1
)G 12 h WABLTFAR, vk ik iz s — 2
P, dEmE > AVN kKA, AR RN 24 h
PUEFARS KA AVN, (Hiiit 24 h LI, AVN &
Az RN TR B [B) B 22 (R AT B B 6 R
FIRE H AT BT B3R, AR 2 BOILAEEAE G R RA
ARIBETE . Ht, AR NS IUR2 2T
ARIERAE 24 h (4 SRR BB S0 3T 1E A %
RN MRS SRS, R it 3 — 20 45 5
Z BT AR [E] ] A e T KN L B A S
7 1]

A 2EE VISR, 05 )5 Al B T B
ST HE DI AL, T LAY A 6 T B P U I B I, PR AR
SENTREY IR T R PRI o R TR, T
ST N, XTI E AL, R T RE TRV
A8 1 oA B BRI T P S SR A6, DUHE TR vh ok R
AT R O 2 BRI %) 3% TR RE 5B T N R
Mo P/ T R YA FR T O T 8 P T 4 8 e
3 T3 i A B RS LA KU

XFF TR P T e B, R = B AT Bk
Knowles £] ,{H PR FLARHL K, 25 55 B 36 i 4, H A &
AR IR . v I P P B AR AR X /0N, X
JRIEIR D A7 e 3 Hoe s ™) o (H T FR A P 8 2
IR BT B B R Bk e S A 0 AR R AR 1
WA /D TS0 i R AT I A B i R AR
FH 1 B 02 [ Anfe e, AN EGREF SRR, BT
TR A FE DA Ah S 0 O R E bR
AHFFE3E v EC AT 32 B8 A T AR % R /N TSk 25 0
ST, BB &k Delbert T s AR % 52300 85
ML o BRILLASE , — Bl B s AT LT fig
Wl R R Z B ILI T K. 25 O ET I AR B

i A AR 1 , 1 Mk B A A E I, M
THEHIE G X T2 05 B i e £ 4 8 1 %
1~ 3K DATIEE , i 3 Az AT a7 5E
52 o ASHIFER I X T ILEE, s A S i /), 25
[]_EXE DS 3 A AT I E o R 2 Ao iin s
SRET AT LU AR S AL A TR 2R 2 Al
BT HARMIE L - 1 AR B R 12 BB AR o
WA IrLEE, 55 1 BOUEE P47 F B
FYGE R IO AN AT 2R T TR R mT LA 4% A
SE [ E T

BT AW RN E Y F L Wik, — HA
Wo XFF TEVEST, O A B © 28 8 i B 3T,
Wi C A 10405, 5 B A 2 Wb A e 21 [ E A
P H g, X e 2 %A KL 4. X T Delbert
10 RSB 3, 25 B 47 0 B AR o B i AR, R AN 2R
A R ASCH TG 3 2 1] 181 7 45 3o A2 A8 B 3 v
R RE [T RE O 000 15 97, A G 2B 4k e Ak
VB o DRI FRATTR TR 2 o AR G O
ML, IR FE 2 DT S B O L —
253t AN IR AT 3k 2 2 [ [ ) i 200 4T 67 - i
A P U7 v X ) 45 47 e 3 e A1, L2 b o
B A A AV T3 B R TR

FARIG A T ZAME E? A7 22 FE AR
AEANEE , T LR EE Y 18 5E 5 A 2e 3 2R
ARG Tk BATH MR A S £ 8 & E /K
Jiike BRAAAAR AT 14 Bl EILLASR, i IR ik
2| P Delbert TR IL, th T AR5 BoA 12 IR P2 VR
A EE I3, ¥ kA AVN HigghZ B, Hr 1
7 Ratliff 14502, 1 BilF5 Al o Ratliff PP 2218 1 4
M 14 B BIL AR AT IRER 4B B, KRk
VL AR VARG A R e T A A, AVN ™
LW DI RE T E ek, AT L IR, TGk i
Ho Ratiff #Eornal g 1 6100 11 % L, RJ5 2 A
PRERAE S BT 1TE , R s 4 S HEES A H
i 80y, e HG BBE R Sk B T, 48 5% T 352 R
BIEEFRIR TR, ROR WA, Xf i, AT T I AE 4R
P E AL 5 P [ 5 1) () B a0 i 7 R T 1%
SE RSN A0 AN 8 LA R BT 3. HRBR
SMEE G T 2 R Bn BT A 5 A R R i
HATE. BRI, — BB AT,
TEAEA R IMETE R IS 2R

Xt LB R S IR A R R e, B
ARG BLU AR 56 AR T LR L 1 - 5
I B, R 02 TR S B ) SR AL () B g



IR /NLAMNEE 75 2017 4E 12 H 55 16 355 6 ] Clin Ped Sur, December 2017, Vol. 16 ,No. 6

X S Dol e Al 2 495 5 4 I 3k A i 5 A2 A e
RN LRy NERIN RS NS Y S T
SMERE

PR Bk A BT L, LR A &
[l 254, 28 5t BLR BE U RIAEAS B R, B0 A
— 8 SRR, FJS 5 Ak 2 1 in s ), BEAT TG
IR ABIBEDT o

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]. Ac-
ta Orthop, 2010, 81 (4) :442 - 445. DOI; 10. 3109/17453
674.2010.501744

2 Shrader MW, Jscofsky DJ, Stans AA, et al. Femoral neck
fractures in pediatric patients:30 years experience at a level
1 trauma center [ J]. Clin Orthop Relat Res,2007,454 ;169
-173.DOI,10. 1097/01. blo. 0000238794 . 82466. 3d.

3 R, Eim G, SE SMNEE AR T LE AR T R

PrLI]. A/ NLAMRE A R ,2016,15 (1) :63-65. DOI: 10.
3969/j. issn. 1671-6353.2016.01. 018.
Song BJ,Wang ZQ,Feng W, et al. External fixator for treat-
ment of femoral subtrochanteric fractures in children[ J]. J
Clin Ped Sur,2016,15(1) :63 -65. DOI; 10. 3969/j. issn.
1671-6353.2016.01.018.

4 Yeranosian M, Horneff JG,Baldwin K, et al. Factors affecting
the outcome of fractures of the femoral neck in children and
adolescents ;a systematic review [ J ]. Bone Joint J,2013,95-
B(1):135-142.DOI;10. 1302/0301 -620X. 95B1. 30161.

5 Spence D, DiMauro JP, Miller PE, et al. Osteonecrosis after
femoral neck fractures in children and adolescents : analysis
of risk factors [ J]. J Pediatr Orthop,2016,36(2) ;111 -
116. DOI;10. 1097/BP0O. 0000000000000424.

6 Gautier E, Ganz K, Krugel N, et al. Anatomy of the medial
femoral circumflex artery and its surgical implications[J].J
Bone Joint Surg Br,2000,82(5) :679 -683. DOI; 10. 1302/
0301-620X. 82B5. 10426.

7 Hosalkar HS, Varley ES, Glaser DA, et al. Intracapsular hip
pressure in a porcine model; does position and volume mat-
ter? [J].] Pediatr Otrhop B,2011,20(5) :278-283. DOI;
10. 1097/BPB. 0b013e328346c05b.

10

11

12

13

14

15

- 579 -

thesis. Results of a prospective , randomized comparison[ J ].
Clin Orthop Relat Res,1988,230.127-140.
Flynn JM, Wong KL, Yeh GL, et al. Displaced fractures of
the hip in children. Management by early operation and im-
mobilisation in a hip spica cast[J]. ] Bone Joint Surg Br,
2002,84(1):108-112. DOT.0310-620X/02/111972.
Song KS. Displaced fracture of the femoral neck in chil-
dren; Open versus closed reduction[ J]. J Bone Joint Surg
Br,2010,92(8) :1148-1151. DOI; 10. 1302/0301 -620X.
92B8. 24482.
TUR ARIE 6 00, 45 P& A0 28 B rE IR AT N T2 R
SPLEBCE B AT ], AR AE,2015,21(2)
121-123. DOI ;1008 -5572(2015)02-0121-05.
Jiang J, Ren S, He T. Study of Closed Reduction and K-
Wire Internal Fixation Percutaneously on Different Types of
Femoral Neck Fractures of Children[ J]. Journal of Practical
Orthopaedics,2015,21 (2) : 121 - 123. DOI; 1008 - 5572
(2015)02-0121-05.
RN, FRI. 250 ETIR YT LT s SUE 4 P T R g5 2R
GrpI]. AR/ N LANRH R, 2012,33 (12) 932 -935.
DOI;:10. 3760/ c¢ma. j. issn. 0253 -3006.2012. 12. 015.
Xu G, Guo Y. Internal fixation with cannulated screw in
therapy of femoral neck fracture in children; early stage of
efficacy observation [ J |. Chin J Pediatr Surg, 2012, 33
(12):932-935. DOI: 10. 3760/ cma. j. issn. 0253 —3006.
2012.12.015.
Brown M], Ferrick MR. Transphyseal Femoral Neck Frac-
ture in a Twenty-Month Old Male Child[ J]. Open Orthop
J,2016,10(1) :56 -61. DOI. 10. 2174/18743250016100
10056.
Gordon JE, Abrahams MS, Dobbs MB, et al. Early reduc-
tion , arthrotomy , and cannulated screw fixation in unstable
slipped capital femoral epiphysis treatment[ J]. J Pediatr
Orthop,2002,22(3) :352-358. DOI; 10. 1097/01241398 -
200205000-00017.
(A% B #7:2017-04-17)

A AR REE, FIAME, R4, 5% FAREALN
B E VR /N LR AL BB SR T ST RO [0 ] IR
JLAMNBFZERE 2017 ,16(6) :574-579. DOI:10. 3969/]. issn.
1671-6353.2017.06.011.

Canale ST, Bourland WL. Fracture of the neck and intertro-
chanteric region of the femur in children[ J]. J Bone Joint
Surg Am,1977,59(4) :431-443. DOI;10. 2106,/00004623 —
197759040-00001.

Bray TJ, Smith-Hoefer E, Hooper A , et al. The displaced fem-

oral neck fracture. Internal fixation versus bipolar endopros-

Citing this article as; Wu CX, Wang DH, Pei XH, et al.
Efficacy observation and analysis 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.





