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Abstract

Objective: This paper aims to investigate the risk factors of Avascular Necrosis of the Femoral Head
(ANFH) after internal fixation of femoral neck fracture, and further analyze the clinical efficacy of
Total Hip Arthroplasty (THA). Method: The clinical data of 79 patients who underwent THA for
ANFH after internal fixation of femoral neck fracture in our hospital from January 2020 to June 2022
were retrospectively analyzed. In addition, 206 patients were included in the non-ischemic necrosis
group during the same period. The independent risk factors for ANFH after internal fixation of fem-
oral neck fracture were identified and screened by univariate and multivariate Logistic regression
analysis. Harris hip score, Functional Recovery Scale (FRS) and Visual Analogue Scale (VAS) were
compared before, at 1, 3, and 5 years postoperatively. The mid-term clinical efficacy after THA was
analyzed. Results: Three independent risk factors were screened out by multivariate Logistic re-
gression analysis, including age (OR = 1.048, 95% CI: 1.025, 1.072, P < 0.001), drinking history (OR
=0.048, 95% CI: 0.268, 0.924, P = 0.027) and operation time (OR = 0.972, 95% CI: 0.951, 0.993,P =
0.010). Harris and FRS scores of hip joints at 1, 3 and 5 years after THA were significantly higher
than those before THA (F =412.827,F =225.759, P < 0.001), and VAS scores were significantly lower
than those before THA (F = 128.783, P < 0.001). Conclusions: Advanced age, drinking history, and
longer operative time were considered to be independent predictors of ANFH after internal fixation
of femoral neck fracture. THA treatment after failed internal fixation of femoral neck fracture could
improve the hip function and quality of life of patients.
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1. 3]

Ji B SR AT e — R E B, FERIR RO L, PR R A AR TR . R D R A T A
fir, BEAE IR L2 AG IR, B 4 AR R L A R BB, JaAhit, 2050 4,
65 % Je UL b NFE BB 8 SR BBk 130 J3[1] [2]. Bl #E 4 B AL IS P 8 G A AR5 5 3 N o 2 4E
BEREERGIT TR GEIEMRERZE, WARGEW S KA kB PEIRIE(Avascular Necrosis of the
Femoral Head, ANFH) [3] [4]. BEAERFFH, R 7 &Fhk A2 ANFH BIfERE R 2, aEws. PR, B
s BIPREL FARMERS. AREE % BITIEES]. SR, XLERT TR R $. AT
FEHRZ —RERFEME N [ E BT 5 H I ANFH BB

ANFH FZREIT G PR FE R B I B L B Wi oG 19 [5]. R LT AR ORI LA Lk,
HLRTS, A AR R, GRS — & MR IITEH, (ERKIIRCOR R AE[6]. Mk B HAR(THA)E N —
FIIERETF AR, WA RGE B E MBS IR, T REOE 2 % 2 M TR 7], Al — e i
e RTT R, 2B BB 3 A 17 i 390 4 4 [ e 2R IBUfS B4T THA BT I 79 B R DD Bk, BT f &
BXTLEARTT ARFIIREVE AT 7 20 5 Y, BARET .

2. ENERE
2.1. —RESER

AT R A B A S 5T . WEFCAAN 2020 48 1 H 1 H & 2022 4 6 A 7ET & KM E B
DR B 31 7 9 [ 58 RS R ZE ANFH 4T THA 1 79 BB E IR OR, g9 NFI 206 1 3RSk 3R 58
o WBIKANIREE: (1) BEFREL 18 25 Q) IWKZWFF & BE ST, KReIFHMES: 3) K
B HE I E ARG KA ANFH H- TR BT THA RIGEE; 4) WIS EE, TEEEEEnERE
Foo HEBARE: (1) ATHCEE 37 B E R B THA B RIEHAT HADTF R : (2) BRIA I S0 B I 5508 s
(3) TR TEHEEE KT &, AFFILMAFTE DN HEBRARAER W6 285 1, o, B3 159 A,
2126 N, FE0 119 B, A0 166 ], “T¥JEE AN 52.93£15.31 F(FEH: 20~86 ). AWF7EE T FH
BRFWBEEACEES RO HES . QYFYWZLL26624).
2.2, HBRME

FITE BRI AT R R RGBS, H 2 AHEEhEEREIT ML, A B e 3 47
EHNEFRHE J 2 A R TR W o« TS — TG B ks, R B — R R ER
PERI. BML. FARMA) . A0 SRR S DOl ) BRI S . BRI FARICIE(TF AN A])
AIADFEPRGR BB M B BMEHLE]. RETRE A5 e fER T, BLA S . Garden 18%0).
2.3. FREBE

4 By ORI AR LSRRI, AR U MENM, JEAMI 15 em 2245 ) I #T R E b, SR N
[ 5 28 AR Sk, B 20 PR ) o o I 2 60 A X PN B 15 9% . AR B s, BONGE 4B
o HTEMBAEREE. BadfEE, MEARE R HREEAEMERS &S iEG, BESR
E, #HUI0. I BESME RS TR B RS RE, ARG 48 /NI A KA H P AE 25 75 B,
HIETEIT IR B T2 HE R4
2.4. MEIEHF

(1) RH Harris #i2X 75 DB VP70 BEAT PP BEOCTT DR, 40 100 43, PF 0 s AR 9556 715 T e ik
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(2) KH Zuckerman #5558 7 Th VK 2 & 2% (Functional Recovery Scale, FRS) VAl & S5 IhfE, FRS
ERAFEHEAER . TEARRE AT ERE D= AN, 36 11 AN, 3598 100 48, 1550k
BT ThRE MR & Ry = (8]

(3) IR BE AR AL, B e (Visual Analogue Scale, VAS)Ffili i3 Wi 30/ B IR FERE, 0 43, ToHE0s
1~3 75, BB 4~6 77, HERRUE, SCmmBEAR; 7 210 45, HEEE, LIEAR.

25. GEHEAH

i it AR 5645 SPSS 25.0 BA4EsE T, XHER . FARME . Harris ¥£4r. FRS 1 VAS #4251t
EVREATIL, DA £ EEEX £ )R, WALBE S FEAR t 856, MR, FARM G %%
TRERH 2. FARATEAFMN B IIREVE bz FHEE M E T Z 08, e “BRSHR” B R
AR IER F FHE, WRAWH L BRI Bk, KN Greenhouse-Geisser X F FME# AT IE; LR
KA ANFH NS &, 2R 98K 228 Logistic [F1H, A5 /KAE o EICUM 0.05.

3. &R
3.1. FRAIRKRFERARRES T

AT FEILNITF 7T 5 285 B, Hodr, 1EH 4L 206 1, ANFH 4 79 1. #5418 ML LR ¥Rl R4
IR 1)o G5 RPLRERS . OB LM FREE 3 MR G, ZREFSI2EE (P < 0.05),
FoAb AR B TGt i 2 5= (P > 0.05).

g

Table 1. Univariate analysis of clinical data in two patient groups

1. MABRERRERBRRDN

Variable (11E=l2 f)%) A(fig f)ﬂ t/z/y? P
531 0.082 0.775
5 116 43
% 90 36
R (D) 50.24 + 16.11 59.95+10.13 4.989 <0.001*
i) 531
Ze A 82 37 1.160 0.281
A5 124 42
BMI (5] 0.002 0.967
<25 kg/m? 84 32
>25 kg/m? 122 47
% 2.364 0.124
s 81 39
&5 125 40
R 7.061 0.008*
= 44 29
3 162 50
e I 975 58 0.241 0.624
= 49 21
5 157 58
W R399 52 0.089 0.766
= 36 15
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7 170 64
AT P E = 1.392 0.238

= 21 12

5 185 67
AL 0.236 0.627

fRRE= 116 47

e 90 32
AR 1.089 0.297

= 121 41

5 85 38

M5 - FAR IR TE]

<48 h 51 17 0.330 0.566

>48 h 155 62
FARES 8] (min) 83.98 + 13.63 79.68 + 13.62 —2.383 0.018%
56 4 f H B[] 0.463 0.496

<3/ H 90 31

>3/ H 116 48
BHTLRALE 4.070 0.131

KT 29 19

2 pi 166 56

B9t 11 4
Garden T5%{ 2.896 0.089

/1T 2 104 21

MV 2% 102 58

e *P <0.05,

32. BRETENEMARBERELRSE ANFH IZEES R
Bt R4 ANFH AR &, IR P = PRI Z [ & Logistic [, &5 5132
TN RIS . T TR R TR) 2 TR A #0E BT B AL N [ e RS R AE ANFH ROAL fE RS &R (R 2).

Table 2. Multivariate logistic regression analysis of ANFH occurrence after femoral neck fracture internal fixation

2. REBEDFMAEEARELE ANFH B9%E R logistic BlYI 54

AR F EYEEY FrUEiR Wald OR 95%CI P
g 0047 0.011 17.006 1.048 1.025~1.072 <0.001*
F AR E] —0.029 0.011 6.664 0.972 0.951~0.993 0.010%*
R —0.698 0.316 4.888 0.498 0.268~0.924 0.027%*
H: *P<0.05.

3.3.79 Bl E THA AT RHAFER SR

ARG 14 3 4R S AR IBEOC T ThRE VP 7 & T 3G 0, PR PR BT I (R 3) o AR T B G
4 Harris ¥£43°N 44.86 £ 12.77, RJ5 1 4E. 3 M 5 FE55 8 65.15+£9.12, 78.73 £ 13.58. 89.1 +3.47,
ZRYIH S U(F = 412.827,P <0.05). A#T VAS ¥F5 N 5.44+0.81, RJ5 1 4E. 3 4R/ 5 FE5050N
4.05+0.8. 3.52+0.68. 2.16+0.79, ZFA LG8 X (F=225.759, P <0.05). ARHI FRS ¥F45r 0 47.46 +
14.14, RJF 1 4. 3 EM 5 EDHIN 69.54 + 12.89. 7338 = 13.56. 83.67 = 11.11, EFIH L= X
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(F = 128.783, P < 0.05).

Table 3. Comparison of clinical outcomes before THA treatment and at 1, 3, and 5 years after treatment

% 3. THA JRTTRIRGATTIE | . 3 . 5 FRHIEARTT LR

HH ERER[] ERER ARJe 3 4 ARJ5 5 G F P
Harris 4>~ 44.86+12.77  65.15+£9.12%  78.73 +13.58* 89.1+347% 412827  <0.001
FRSiF4r  4746+14.14  6954+1280%  7338+1356*  83.67+1L11* 225759  <0.001
VAS P55 5.44+0.81 4.05+0.8* 3.5240.68* 2.16 +0.79* 128783  <0.001
H: SITATHE, *P<0.05,
4. Wfig

JBEH B0 3T N [ S8 VR TT R — 2 AR IR T O & ARSI A E E T A A . ANFH, P EDER
SR, SECGRS BEAEAEZIEF AR, Hh ANFH RAFN 17.4%[9][10]. HRITBETEITH
] 7 5 A2 ANFH RISl R 32, 8 I AR BT PPAl, % py ] e R RS 458 v 1 B3 A7 — ARG T B R, T
PR IRTFAREE . AT TE R I iy« R Sk A0 B K 1 7 AR B[] 2 11 4 N T 5 5 &2 ANFHL ) L 2 3
MEFZ, RUEERER . A IRE QG - FARMBGE ], 2425 1 Garden $8%05 ANFH &A= 2 [F] ) AH
Ktk

A T BB S T R W R R S ANFH sk 0 3 BRI, 1% 4510 5 REE SRR B — 8 11] [12].
FERE RO RIS IR] (11 7 093 <69 % F<43 /NI, TEZ R M, R <69 /& ANFH KA1 2
TRMAEFR[13]. B BEFRIE AR, GARNIREA BT NRE, BSCE 4MAE PEAR X PR, BlE 0B TS R, &
HIEERBEG . B PR SRS LR M AR 2, MmN 7 ANFH R4, @ik NS5
M BEIRIG O I35 005 55 22 P S0 , X e 2 JE— 25 5 4 B (1) VA A AR BPIRES ,  FHAS
HITEE, R ANFH B[ 14]. G810, ANEIRIBEFE RN, 38 A6 5 T8 I BB K A T6 5%, ANFH
SEhEAmpE, EER R, FALMAR IR G B 5k i AR B2 A UIAE 5 [15] [16].

PARGAR A HF 72 20 Mkl 52 5 ANFH BRI e . AR B8 5 S 8UE Sk (SR MRS, BT R
SRR M AR AR S8, SEURTRMRAE R, MEERE L, FRELMmREERN, FERA
TAME I AT, SRR RN AR ZE M, MR AN R W, 308 Bl R I IR G A
3, JIFHEM R R MMRIET. . MO RN, 2Pl Mo & &, ah, KIRIE AT RE
SRR Y B AR DG R 1P, D, BEBGR, MEEEE N E AR KE Mg E
HAEEEH. S EKT NS DS ss AR s se figtE, AR T8 975 rs B R k1)
IEEARET . RIS, PRSI AT BE T3 FOIR 5% R B 3R S A AR I, kB e R, B
SKIRFE I A K S BB A 2 & 4 ANFF HIfGi R . 220 d, ks sy
PrJG KA ANFH [ FERG R 2R, R0 st RELARG PRI S 45 3, Wl B8-S AT SR TR s Rt — 25
IBERRRNA % WS TEARTRE I 7] BeX R S N — B WEM . BEIEG, Rflar=4 %
SN, 3B SRE T RE 2 RE MR AT A BB B Sk IS o R B LA S AT Al R R A JRE R TR
ik, PRI RAEREE, MR SR FE R R A B — e M VE B o 3 U T R R A AR DG R A
BT A S AR LA

B AL AT 90 I SE TR AR I TR A, 53T A Sl [ 13]0 BREE 8 S5 AHE o4 BN — 8, FARI A1
KGR T FOMGRIE N, FARPX T RIMALN R RN, &S BAS0EERE R, D
IRt 3k J BBl A2 e R4 2R 4, B Ao I LA IR 3, DBy T 5 24 R E AR 1] S A ] s A
HusE N T FARY) CURG T REE, FIRE T RSN B, AT AR (R R RECE BE A S
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PrEAL, FTIERATELIEG BB EINA0N T, ERAENEE FHERE, XMAEFARREE
ZHEFESWRA MRS R E . HAh, ZFE R R IRTT T A% ANFH [ A, TE240 )5 24 /N Py 82
ZFTARIBITIEF ) ANFH RAEFREERIK. E3240) 6 /NN NESZIRIT B T, AR A 4 & m
ANFH KEZ B BAR TR A B T 0 B [15]. X TaEFARE R RS, A ANAHZEEF ARG
T IEE SKIRFEI A, R P o i) S R B SR AR B AT Je s RS BN R g T, AR DG P
2, s s Sk IR AER, DA R TR R R AR SRR E k. 05T, BT AL T BRiE R
M2 il =28, RHEA AT, v LR A, AR I k[14]. TAEAHE T
HAR RIS HEI G ANFH 50105 - PRI 5 % UM

JBe B e A A E 5 — HORAE ANFH, 52K THA 697, THA BIEZEHRZERIE. HrikE
Wi, CAPTFIER, THA A ZKE BH BT IhEE7] [17]. W 2 RIS 1T THA BIEEF AR A
FEEERR, FAUIOTEK, HErRIRA LM FARME, AR T 6T RIEET )2 05 DL 2 i
KT, b, Hor B TEHCH A ] e i) aT BE O R ME, A7 7R AR HR [ s i R R T R P [ S T LA X
B, FARGMGR, RPHilE. HAr2 0 s R iRk THA B a 83 s B o thag, (Hia
Ay ORIz AR U7 45 RAIAS LR R 18]. m AR AR (1910 ORI, AR ERECTT ThRE T T, 2 0%T N
] 7 R B T R o 1 B e, LA /N IS S AW R4S RAFAE — B2 7 (HAT SN,
BE ot I SRR E . ST TR AR B 216 ANFH 3%, THA 1] UG VeI Sk R FE 5 B0 55 26 5 K Th
RERERS, $REEHE HE AR, TR LE.

WAV A — L5 R, BOZFRE: (1) AFFFERIBYET T, FEFARERDRIRE, fFi—>D
T RFEA R, (2) AWFFANM ANFH (1R Z AL, KRN Pauwels i B E . SLI0 S A5
o (3) HUZHIRIT B E YR AR, fAERISN )RR, KT 2 PO .

5. &t

e L SR TR (R A A BB SR T A [ E R A e ANFH RO TR 3, B
BET B E SRS T UL THA IR T 5 AT e 58 e T D REA L 35 i i

HE&mHE
EXRBRFFH S, DiHmS: 82472431,
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