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Research progress of caput femoris posterior tilt and its impact on prognosis in nondisplaced femoral neck fractures
YU Rong-yao' ,PANG Qing-jiang®,CHEN Xian-jun®,YU Xiao®,SHI Lin?, WANG Cheng-hao®,YU Sheng’,PAN Chen-tong’
(1. Ningbo University ,Ningbo 315211, Zhejiang,China;2. Department of Orthopaedics ,Ningbo Huamei Hospital , University

of Chinese Academy of Sciences ,Ningbo 315000, Zhejiang , China)

ABSTRACT There are still many unresolved problems in the treatment and prognosis of nondisplaced femoral neck frac-

tures, such as nonunion and avascular necrosis of the caput femoris .In order to reduce the risk of various complications after

non-displaced femoral neck fractures, the caput femoris posterior tilt of femoral neck fractures and its impact on prognosis have

attracted more and more attention. A large number of scholars” studies have found that when the posterior tilt exceeds 20°, the

risk of internal fixation failure increases significantly. Based on this concept,we can choose to use primary artificial joint re-

placement instead of three-screw internal fixation according to the different posterior tilt angles of patients to reduce the inci-

dence of postoperative complications. At the same time,our analysis found that comminution of the posterior segment of the

femoral neck would lead to an increase in the posterior inclination angles. The purpose of this review was to investigate the re-

lationship between caput femoris posterior tilt of femoral neck fractures and surgical outcome,and to introduce a new method

for measuring caput femoris posterior tilt of the femoral neck.

KEYWORDS Femoral neck fracture; Posterior tilt;

JBe S T 0 K AR AR BT, BRIR S IR Bl
YA B AS R TG SR FIPE T 3 o B . R
e, B HUE T AH OGN R D RESS Ja Fl = AL T2 AT
SRIE— N ERPRAR o B ST T A T I
TR S AL , ZRORET N I o N 265 B 4R —fi
&R T 65 % L b, Garden I IV % U5 47 H e Tif 52
FARBREE AN B X F Garden 1 | 1T BVAERS 37
R Bw AT, 2R A G AL e, el
14 [ 2 4 B 2 A AT IR BT Bl B O T IR AT L ik
BT R U RO Bl A O R S R SZ i 1] 284
I 38 B 3l A e R e e PTG o AR, X
SO ] 5 0] RS SO E SR A, DT AR A S
SN R LI R AR )25 B R B AL BT AR A
MR AR, DTG SRV 5800 A o BAR A [T 5E A2 H I
Garden I | IT %Y fiei 35015 97 S8 & WO AR HEIR T7 J7 95 B
ST AR TS IEAE S N ER . N EE
PR RIS B SRS YN IS SR - €15 NSl A
AN %€ Garden T | 1T 78 B 5 5005 b & 5 A — R 2k
RUAT DAAE—JF B3 R AN 5607 B 3 R LU ARAS B 4f
IR, — &N K Garden 1 | 11 78 BB 5508 4 N & 2
R LA JLA Vs E T PR 3RO B T A LR Y R
MIAL X 2 b0 5 0/ A 0 A AP LR 5
JBEH B 4R DA . VF 2 IRCE B T R AR W) ) R
C 29l FH R T PN [ 2R o M2 X4 J A £ mT
AE5 T ARG SR 0 3 A OC, SR, I i A 04 00 2 3 TG —
B AR B RS — ] FE Y IS
IR, 0 Garden 1 117 % 5 5508 37
ARG WA KNG ARG I RAEZ I R FR
1 REZEHTE

XPE AT o3 B A LA Wem I B R L AR
P HED 2 ) KN W T T U IS S R
16Y7 7 . Garden 43 R H i T HCA 12 (19 —F

Nondisplaced ;

Posterior comminution fracture

a2, A MEH et BE s T B B 6L MG
R 1 B 1 2Z (B X EE % — 35, IA R Garden 433
XA IS e A BT Hoh Garden T I A i X
o AR T s B S AT, Garden I IV B 4k 52 L #%
57 700 5 S0 4T
2 BEBHBNHEEMEZR

KE2EEMR KT T Garden T . 1T BIJEFE A
AU SR, SR WA >20005 , R G & EE TR
A B Sk B YR B8 4 XURS 38 . PALM 45 %}
113 4] Garden T | 1T %Y B 2008 97 09 18 & SEA T 52
Je KB, JE A = 20000 o 1 AR YRR R A XU
EU J5 £ <20° 11 £ 35 5 . OKIKE 28°%) 555 4] |
HEAT oA, Horp 67 Bl E fEMIAL X 6 EE s
i 1 >20°, 488 il 8 & 5 P J5 1 F1 <20°, KBS 0
F>20°0 5 550 <20 BB F AR 1L, JRee e
BB A RS i 2538 . DOLATOWSKI 2%} 322 {4
FEEIEAT T IRl B RO Y, R AR RS
F1>20° 0 H 1 52 2 TR Lo ) B . i 1 Al 2S5 .
SJIOHOLM 4"} 1 505 4 60 % L) | ) Garden I |
IT 784 A 3 A7 J8 3 R4 Il o 22 o A, P38
Bl DG 3.2 4F, KBS AR 0 <20° 1) 38 A E L, R
I JE 00 £ >20° 1) 2835 IR 7 2R i XURS: 2 3 42 o
HONKANEN %5 "% 4 A g 301 ) 8 & 47 1 [l Jist
PERFSY, ST AR EH 25% ,16% 1 B H #1717 AL
AT EM, R ILTCE OB F R R 5T 0°~20°
(B T AR S 5 A5 20 O AR i KR B A F>200 )5
60 £7 1 Al 7% 4 B84 B Bt R RS A AL 9T . KALSBEEK
A 3I%F 193 ] Garden T | 11 75 B #9508 37 £ 25 0 1
W P SCHR BB 5% 1647 AR Wi s A it 25 R
TRIT R MO BB AR IR X & R B Y )5 R AR R
B FIER @G 1 EE, 5 M MA<20°r Garden I 1T
BB B 3T R W 3.2%, AR TG U = 20011



R 7 2023 4F 10 H 55 36 B4 10 1

China J Orthop Traumatol,0ct.2023,Vol.36,No.10 + 971 -

Garden I | IT 7Y Ji 1 3505 7 R W% R 12.5% , WF 98 &
A G i =20°1%) Garden T | I BY % & 3518 47 0L -F-
RN ATEE B, RIWOR w445, 78 P e
1YY Garden I | T BB S8 P B34 o Bl 3k 5
65 = 20° 0 4% I A A2 TR ST 2R WA — A~ S S T A R

ROGMARK 4%} 308 {4i] #2471 [l Jii P
FERM, WG IS WA >15°0 B & 5 E W <15° i
HAHRLE BT R MO w17 £, A X T4
GG WUA>15M B, VIR BB AR —1 G 21
M3EHE o BIZ 41005 259 {31l 7% o B I 1 2501 41 ;9
[ 5 J A AT T BB 5 AR 48 IS AT e A, Kk
PIRYT R WUE & WS AR B, e KR
Jei W0 2 YA 97 2 W) 2 37 T0 PR, A Oy JiE AR >
18° A T i 2 e

MR I 62 35 A 5%, 28 # 4 Garden T (11!
JBe g S P AR H IS AR S 0°~20°0), KRR B TS
A AE 3 A 25 AN K o (H Y Ji5 0 A >20° 0, 28 9 [ 5 VR 7
J& KA TS R Sk Bl i YR A i HE R 55 i
1 0°~20°09 84 R ARy o PRI, 83 A 6 R i
Je b £ <20° 1) £ 2 HE A R RN B g 1697 5 AR
i JE 00 >200 0 3, P EE AT REIF AR S AR IR T 7
o HIAEITA 2 R IS A R 2 SHE Dl 20,
2 WS R B 1500 18t ] BE 2 2 NI TERY
I3 FHH (R B R AR S o
3 EEmANESEMN
3.1 JEimifm I gy ik

LRI A AIF 58 B A 3R — 4> 8% 3 A ] 19 07 ¥k
D £ JE AW AR o BF SR BTt i T 2 A SR Y O ik
FART A B TG BB 7 8] ) 25 50 A5 1
PR B AR MR 25 R 5 Z A i F 9 45 R AT LA
I, 38 VIR A A] R I A R T ik
PALM Z&™95 31 T —Fo 9 AR A7 X £ 7 I 10 £
M5 J5 7% (posterior tilt measurement , PTM) , 1 7 125 Fll
H & st g r B X & 7 (B D) Fl Az X £k R
(B2 gl i T HSREawE
IR FARZEN KR o ARRIMAL X 27 1 7€ Ja
£ I 35 b 4 (mid—collum , MCL) 1 I 3k 2 42 2%
(radius—collum line , RCL)Z [A] £ )% , MCL 28 3 5
e 2R S B TA Y A R B X R
BB R AL, TERCE Bl A B AL 2 1 Sk
B HETEPII & 2560 1 25 FAT4 [MIEE y 5 mm,
W3 FmEAR P RUE G K, B MCL 4. RCL
2 DSk BA 8 Hr e 380 Sk BRI AR Sk R0 58 SR 2 Y
MCL 5 RCL JE sy Je £ B ok e i £ (o) o X FORT 1)
D J7 2 A48 AR HE R G T A X &k R, /B
30 BV RO g 00 Jis 4% T 8 i I 90°, AR B T OE

WALE, R ONIE, X BT AR CE,
TR A , TR A5 147 T e 3

1 3, &, 65 % el Sa I RETIES: X 2
Fig.l A 65-year-old female,preoperative anteroposterior X - rays of

femoral neck fracture

B2 B s It ARTIAL X R S5 A (o) o B Bih 2k (MCL)
5 B Sk 2B AR 2 (RCL)TE Y 9 £

Fig.2 Preoperative lateral X-ray of femoral neck fracture, the posterior
tilt angle (o) is the angle formed by the midline of the femoral neck
(MCL) and the radius line of the femoral head (RCL)

3.2 —EUHEVEAY

DOLATOWSKI 21605 1+ 8 43 8 B} 22 A 76 AH B
6 BB 2 W& 7 50 sk AR AL X 2k ARy
JE AR, JE k2 A OC R BORAL TP 2 Z [ AN
BRAY AT FEE I AT H A T AR BIORN S5/ T ARSI A 4
TPAE TEE M, 4R RS AR EE A B 50 4
Garden [ | IT 7Y 8 5508 97 09 J5 AU F1 , 3RAS T ARAF 1Y
PR G AL AITPE 4y 53 N o] 5E M . KALSBEEK 4673 1+
4 ZMEF A T 50 KA X £ 7 B 5 A, iF oY
KRIMEEE NN RZBCN 0.75, MEEHE 2N R B



<972 - A5 2023 4F 10 A58 36 455 10 8] China J Orthop Traumatol , Oct.2023, Vol.36,No.10

9 0.75, SR FIILEMEE NI AN S E Z A #f A
A A AR AR X — 25 A L A By
0 S A EL A B ) — Bk
3.3 OR[N iR Y H AR

1 Palm A HE A J5 0 A 0 o 7 vk 22 00, 38
RS Garden 37 X 28 R J5 0 £, 3 & —F
IR B Sk 7N 32 R i 50 2 £ 22 0 2 o 0 W e S
JE R BE 0 7 e o {H PALM 25850 Sk it )7 g AN (H R
TERTE B S 5 Z [ e AT I, i LN AR A AN m]
D, E RE JH i 2 v B X R T o i A A, X £k
KALSBEEK &%} [ T Garden il {i; X £ H- 1 Palm
A7 J A A T R £ VR S R, RTRESE R
SRR Z — S, W00 00 R R AR MR A R
FEXEAREAL , 1 22 M R S B 2 RHRL I 3K 43 52 i)
BN 72, I 250 Garden il X 2k F
DU I Ah , FH 0 057 5 A 1Y) 3 4% T B4R
TeiEg i, PO R R RS T R S A
TR ALE o ARIEDFITREER, ERE Tg I AR T X
2 R, Garden 57 X 2k 7 AN X 26 R e fii A )
OB TEAR S UM G AT S Dk o SR B Kk B S
000 7 0 LA AT R ER AE RD n SR, ORI AR T
Garden 7 X £k Fr .
4 EBMBEBRIFBIET
4.1 EYWh¥S5FRTE

SJOHOLM %5 "81%} 417 fl 3% 3% N [ %2 3697 I A&
FE A I S0 T R R AT T I B BA 3 I 5 % B
Jei 0 10° 7y 2 e XU f I, 3 0T RS2 i 1 N [ a2 1R 97
Jei  MRET R T BRI N T R 4R, I AR T T Y
RoEtE, AR T EYaA . ERWIEMA T REEH T
I Bk e 230, BRUR R T A AR T
ANF A R 33X -5 2 BT BIE 5 25 SR AR ZE A o

WRIGHT 25"'WF 5% 1 4F % /8 3 30 1 7 1) i 490
BT RS WA RS R BOM AR E S B IR 6 R
AW 12 B, TG A AT 4 [ Ty =, s
Jei B A9 T 5 BOAT o] ] e B AR R RN R L e
N BORy W A B SR P L — R R L
MG, FEX LRGP R, BE 3N 2 i
FE LU 3 ANIE 2 CE A S 0BT T RE R
{1458 DG 19 T Sl MR T RNl B P MR AT R LA R
2, WEIL 22058 i 47 BROCHFIE & B, % fr 2
FEE RO SR, W 3 BoEs o b AT S A
G 1 U S e, AR A IR S IR ET DR —
AL 2, eI I # e 45 , HLRE IR B A=) ) 2F
FRYREE [ . GJERTSEN 2 2050F 52 A T B 3k 5
e ARG B AL 1B DG B B AT T R T N R
TRIT ARFEOL G HE T RE P BT, SR AR R 1

T HE P BT E G AT, REAS A A PN e TR KU
WEm s, XERE RS NI RN TSk B
R o e 56 B R J5 15 2 B Y S . PARK-
ER 2520 692 1] K % 457 A9 15 201 37 18 & Bt AL 40
N IR Sk B 4 4] (346 1)) Al PN [ 72 41 (346 1)) .
P [T 5 2 T A 5[] S 3 46 4 (43 min vs67 min) , 2% I
DA T RN (19% vs 26% ) , N T H
B R B FTR N 5.5%(19/346) , N [ 5 41
14.5%(50/346)

X ] — 2R B ) B Sl A, RS R IR YT
75 A HUR A AR % Garden I [T EUHERS A
JBeH S, LR 3 Has D IR ET N B E IR YT . (H
WERAFFE G T a5 3T, A& E#UCRH 4 7
WY [ 5, HLAE [ 5 i SR P iR e MR g, N
[ 5 J3E B /R, 7 0 40 AT BRI 436, FLRE S SR 2
(T S AL R, B A A 2
BB ORI 2T T I 2N B A AL B S T AT
BT AT N E
4.2 A BEIRIT T RN

SHIN 5126 64 {5 4F B {or 4 B 308 P 1) S
YNGR, Forh 55 4T M EE JE B m A R E
9 W K A B E Sk IR AE I B JE R AR T BE MR B X
9 fl B E TR R ELA, AT A MR
TR ik 37 I PR 2R R AR R R K
AR, 2 B g A PR AR 7 e S i R X &
7N JE A F >9° sl il ) CT MG Sk 7w 5 M6 A > 1308,
X R TRIHEOC B
5 CTHEEWA
5.1 CT i e sa I 5 i f

BARERTE &l TILFEMAL X 2 A B
SE AR B 75 L (H Palm 3 19 5 e 2 5 22 L H4E
Wi w5 i o X O SR ARG R SE B ARG LA
B F W0 )5 . WU 229058 42 1 7 —Fb 3D il S
A7 19 7, A Ry = G e R HL X% 3 [ A Py el
FEME LT AR SE R0, AW B AERFR LT CT 37
P, RG2S R S AR G0 ) 2RI R Sk
Je b A 28 SRR AT A . CT I 5k < A UM st
B3k TR B S G, X 2 A A T A
Mimics FAFHE T =4 &5 (] 3—matic FA4 IR
Xof ) e %) A 4 ATORUAN JBE B =2 [ A ) 55 5 7R GRSk
A E 4 A R 4 S S s Sk L R
TP e 2t 31 /NI - B 55 i R B SR AR DD, R
BT RN T4, BB SRR B LA R K
JOT 2R LA 2 2 1T, 2 A T RS 43 i O
RISk g sy, g sih a0 2 ARk B
(1) 2 9 F B0 R I A, (8 3—matic 04D o



R 7 2023 4F 10 H 55 36 B4 10 1

China J Orthop Traumatol ,0ct.2023,Vol.36,No.10 + 973

Je A o
5.2 CT =4EN 5 0 i p 5

TE o 4 v 0B T 2SR Y B A RS A i
fiE S 0 B TIPS AR R 6 B S A R A K 2 s T
KA B, X A BRI I R 5 . ZAMORA
SRR, T CT W & 3 or 28 7 | ) —
FHEAE TS, HEEJLM R IR T R
D5 T, WL R RT3 TR e X
A ME LLPE Al B AT DSE G Wl 1 A P 2 ok
EARFTPEAG , DT AR AT B 4 1 - AR R IR 45 4 454
i E AL ARG X B bR 2 W 7 2 5 i hn CT 1y
AR 5 04T OB, 25 R 3R] CT X AR RS A e S i
P15 ZEF0 G 100 VP Al 1 T {5 B2 A 0% B4 CT 45
AN B R A T BT — B TGS, 21% 1)
Joa B 04 3R 97 A BT ek O N H 3R 45 . STEINBERG
A0 ] Ja M Sp BT T 96 451 Garden T 11 7% i 25 B 47
B, S IE R, 3D FE T & AT LS G P
il B A%, AT S8 3 B4 i 5267, T DA, A B A
Jy CT i 5 g sth ) Wiy 28 39, DA AT A S 45 0 5 3
TR %, UCERE TG
6 M EERTT R M AR E

KALSBEEK 4:!3%F 193 41| Garden T . T 2 &
SR T S5 RIS M SR BA S R T AT ST S B, I
B3k JE 0] BE S B TR S MR L, MRS
B AN AR Sk BRI A AR S, BT S R i ), Je
AT TR, 2 BUG A ROE T A R B[
AFETHE LT, XA G AT E TR BUR &k
RIS B FIG T M, ik B T SR A AT A AL B A
SR E M K CT WA BT IPAS FE 3 20 B
TG Ml e BRI U R B Y B AT . CHEN 4§27
i X 2 v & B 0 A 58 4 s 3 37 55 b E 2
CT LA&ESIM 52w, It K Garden [ | 11 7Y
JBei SE A B B CT R X L3RRS T iX —
15

i LRIk SR X R WA 8 A
PR B i P S br EoaE BT CT i e a9,
I R 7 e X T 8B4 X k43250 Garden [ | 1T B A
JBe ST, # CT 57 B 35 BOAE 6 Ry B8 5 o8 42
e, D0 AT REAFAE I A AN R PR A, AR 2 5 3
AR JG BRI PEIRFE , SO AR T AT 1B P i ) 1
B R SR R T RS 6r AU o 3 15 0 R I A AR el
W EERIT , IFEIR YT W B R & By ik # X F
1 O™ H Y RN OGN B ok M R
WG o

SONG &5 P\ hy I 5t [F W] R 2 Jis il 3 3 K
INF T ] R O AR B el i 7 28 45 AN R L 3% AT

SEQRYT RN B S 00 T Y R 1 5 Bow) ih 5

FASE I, AT A5 O MRET HEAT PN [ R B AR AL

PRASE PR ROMERE , N 2 J ) T S a2 )k,

AR T i R e R R B R — 2D i, B SRR AR

PR EME M B T A& o SR, 7E SR Se s DL T, i

s 38 B R A AT RE S BB S 4 A AR T R

RO SR A 08 T AN R ILR AT AR, X0 DI RE

YR A SRS o P, 2 BE TR I A IS T Boky

PR B T I, 30 G {8 A >20°, IX R B0 T A= Tl

Ja AN R BRI RETEE R

7 INEERE
JBe B 0 Y [ 06 7 ek R B AT — A

PRI, AERS L Y B SR P A ARG A 0 2 2 AT A

TERREEIR], 2451 BT Ik MBUE 51F 2 07

A G H TR A 77 2Rk 3 B b J)

WRET [ 5, {H AR R B S 40 B Kk B I R BE

P[] DD 31 A ), SO MR TR H L E AR

(B 7 J5 1] AR A5 7 AU — e AR BT

o EE NS E R o AR FAT IR Sk S5 05U AR D TR

OB UIY/ER RTINS RS 3 P2 Ul N (R ) S S o | 2 2 VAR

JBe B BUR- TG T b B R SCRAT R B, B2

B FE 8 A B Sk SR A RS, A R BUS 9 A

W3 I BUA B4 8 A I D5 A AR AL 2 (R

P AE—BUEIEAG L BR T AN RN R R B R SN, 5

Hh—A R RIARHT X 26 R J0 25 4R A — B0 iR

AL, AR MEE IR A M AL 14, o AR A BT 58 2% I ke e

AT A 25 A0 BN i B B2 R, DF ST S iR

FIHE . T, 250050 R AL TN AL X Zeal CT

3D I B Sk B S A 9K T AL B AR A

B CT W2 R AR ESE I R, Yyl fE

BUG A D B BN B — B Rk S, BAR S

U073 D0 1) vk 5, {ELAS ) ] R Bl X AT A

AL BRERA Y AN [R] T TG TT JAH I 5T, S UK I

FORTC A K> R, e 4 3 — P gl R s A 3

3 AT A S AT 0 6 D7 5 AR A0 A 2 v ) ) T

P RS2 I AMGE - UGS .

S 3k

[1] FLORSCHUTZ A V,LANGFORD J R,HAIDUKEWYCH G J et al.
Femoral neck fractures ; current management [J]. J Orthop Trauma,
2015,29(3):121-129.

[2] YAMAMOTO T,KOBAYASHI Y,NONOMIYA H. Undisplaced
femoral neck fractures need a closed reduction before internal fixa-
tion[J . Eur J Orthop Surg Traumatol ,2019,29(1):73-78.

[3] ZLOWODZKI M,BRINK O,SWITZER J,et al. The effect of short-
ening and varus collapse of the femoral neck on function after fixa-
tion of intracapsular fracture of the hip :a multi-centre cohort study

[J1.J Bone Joint Surg Br,2008,90(11) : 1487-1494.
[4] MURPHY D K,RANDELL T,BRENNAN K L, et al. Treatment and



-974.

[11]

[17]

A5 2023 4F 10 A58 36 455 10 8] China J Orthop Traumatol , Oct.2023, Vol.36,No.10

displacement affect the reoperation rate for femoral neck fracture
[J 1. Clin Orthop Relat Res,2013,471(8):2691-2702.
NANTY L,CANOVAS F,RODRIGUEZ T,et al. Femoral neck
shortening after internal fixation of Garden I fractures increases the
risk of femoral head collapse[J ]. Orthop Traumatol Surg Res,2019,
105(5):999-1004.
SHIN W C,MOON N H,JANG J H,et al. Three-dimensional analy-
ses to predict surgical outcomes in non - displaced or valgus im-
paction fractures of the femoral neck:a multicenter retrospective
study[ J ]. Orthop Traumatol Surg Res,2019,105(5) :991-998.
CAVIGLIA H A,0SORIO P Q,COMANDO D. Classification and
diagnosis of intracapsular fractures of the proximal femur[J]. Clin
Orthop Relat Res,2002(399) :17-27.
PALM H,GOSVIG K,KRASHENINNIKOFF M et al. A new mea-
surement for posterior tilt predicts reoperation in undisplaced
femoral neck fractures: 113 consecutive patients treated by internal
fixation and followed for 1 year[J ]. Acta Orthop,2009,80(3):303-
307.
OKIKE K,UDOGWU U N,ISAAC M, et al. Not all Garden— [ and
Il femoral neck fractures in the elderly should be fixed:effect of
posterior tilt on rates of subsequent arthroplasty[J]. J Bone Joint
Surg Am,2019,101(20) : 1852-1859.
DOLATOWSKI F C,ADAMPOUR M, FRIHAGEN F et al. Preop-
erative posterior tilt of at least 20° increased the risk of fixation
failure in Garden— I and- Il femoral neck fractures[J]. Acta Or-
thop,2016,87(3) :252-256.
SJOHOLM P,SUNDKVIST J,WOLF O, et al. Preoperative anterior
and posterior tilt of Garden | — Il femoral neck fractures predict
treatment failure and need for reoperation in patients over 60 years
[J1.JBJS Open Access,2021,6(4) :e21.00045.
HONKANEN J S,EKMAN E M,HUOVINEN V K, et al. Preoper-
ative posterior tilt increases the risk of later conversion to arthro-
plasty after osteosynthesis for femoral neck fracture[J]. J Arthro-
plasty,2021,36(9):3187-3193.
KALSBEEK J, VAN WALSUM A ,ROERDINK H, et al. More than
20° posterior tilt of the femoral head in undisplaced femoral neck
fractures results in a four times higher risk of treatment failure[J].
Eur J Trauma Emerg Surg,2022,48(2) :1343-1350.
ROGMARK C,FLENSBURG L,FREDIN H. Undisplaced femoral
neck fractures:no problems? A consecutive study of 224 patients
treated with internal fixation[ ] ]. Injury,2009,40(3) :274-276.
BIZ C,TAGLIAPIETRA J,ZONTA F,et al. Predictors of early
failure of the cannulated screw system in patients,65years and
older, with non-displaced femoral neck fractures[J]. Aging Clin
Exp Res,2020,32(3) :505-513.
DOLATOWSKI F C,HOELSBREKKEN S E. Eight orthopedic sur-
geons achieved moderate to excellent reliability measuring the
preoperative posterior tilt angle in 50 Garden— I and Garden— Il
femoral neck fractures[J ]. J Orthop Surg Res,2017,12(1):133.
KALSBEEK J H,VAN WALSUM A D P,ROERDINK W H,et al.

[22]

[23]

[25]

[26]

[27]

[28]

[29]

Validation of two methods to measure posterior tilt in femoral neck
fractures[J ]. Injury,2020,51(2) :380-383.

SJOHOLM P,OTTEN V,WOLF O, et al. Posterior and anterior tilt
increases the risk of failure after internal fixation of Garden I and

[l femoral neck fracture[J]. Acta Orthop,2019,90(6) :537-541.
WRIGHT D J,BUI C N,IHN H E,et al. Posterior inferior com-
minution significantly influences torque to failure in vertically ori-
ented femoral neck fractures:a hiomechanical study[J]. J Orthop
Trauma,2020,34(12) :644-649.

WEIL Y A,QAWASMI F,LIEBERGALL M et al. Use of fully
threaded cannulated screws decreases femoral neck shortening after
fixation of femoral neck fractures[J]. Arch Orthop Trauma Surg,
2018,138(5):661-667.

GJERTSEN J E,FEVANG J M,MATRE K, et al. Clinical outcome
after undisplaced femoral neck fractures[J]. Acta Orthop,2011,
82(3):268-274.

PARKER M J,WHITE A,BOYLE A. Fixation versus hemiarthro-
plasty for undisplaced intracapsular hip fractures[J ]. Injury, 2008,
39(7):791-795.

KHOO C,HASEEB A,AJIT SINGH V. Cannulated screw fixation
for femoral neck fractures:a 5-year experience in A single institu-
tion[ J ]. Malays Orthop J,2014,8(2) : 14-21.

WU S H,WANG W,ZHANG B B, et al. A three-dimensional mea-
surement based on CT for the posterior tilt with ideal inter-and in-
tra-observer reliability in non-displaced femoral neck fractures[J ].

Comput Methods Biomech Biomed Engin,2021,24(16):1854-
1861.

ZAMORA T,KLABER I,ANANIAS J,et al. The influence of the
CT scan in the evaluation and treatment of nondisplaced femoral
neck fractures in the elderly[ J ]. J Orthop Surg(Hong Kong) ,2019,
27(2):2309499019836160.

STEINBERG E L, ALBAGLI A ,SNIR N, et al. Addressing posterior
tilt displacement during surgery to lower failure risk of sub-capital

Garden types 1 and 2 femoral fractures[J]. Arch Orthop Trauma
Surg,2022,142(8) :1885-1893.

CHEN W,LIZ Y,SU Y L,et al. Garden type | fractures myth or
reality? A prospective study comparing CT scans with X-ray find-
ings in Garden type I femoral neck fractures[J]. Bone,2012,51
(5):929-932.

SONG H K,CHOI H J,YANG K H. Risk factors of avascular
necrosis of the femoral head and fixation failure in patients with
valgus angulated femoral neck fractures over the age of 50 years
[J]. Injury,2016,47(12) :2743-2743.

SETEHE A AR 6 T B B T 0 B Sk S U - R Gk
SCHREEIR [T ] E BT Sh B 2R 35, 2021,29(14) : 1295-1299.
WU S H,MEI J. Posterior tilt of femoral head in non-displaced
femoral neck fractures:a systemic review[]J]. Orthop J China,
2021,29(14):1295-1299. Chinese.

(e H 1 :2022-07-15 A< SC 4k - 5% )



