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Analysis of influencing factors of early femoral head necrosis after femoral neck fracture and construction of nomo-
gram prediction model

FU Zhi-qiang, WANG Wei, HE Fei-xiong, HONG Sheng-kun ,ZHOU Wei-jun (Quzhou People’s Hospital ,Quzhou 324000,
Zhejiang , China)

ABSTRACT Objective To explore the risk factors of early femoral head necrosis in patients with femoral neck fracture after
operation , and to establish a nomogram prediction model. Methods A total of 167 patients with femoral neck fracture from Jan-
uary 2020 to April 2022 were selected and divided into necrosis group and non-necrosis group according to whether femoral
head necrosis occurred in the early postoperative period. There were 21 males and 17 females in the necrosis group,aged from
33 to 72 years old,with an average of (53.49+10.96) years old,and the time from injury to operation ranged from 40 to 67
hours , with average time of (53.46+7.23) hours. There were 72 males and 57 females in the non—necrosis group ,aged from 18
to 83 years, with an average of (52.78+12.55) years old, and the time from injury to operation was 18 to 65 hours, with an aver-
age time of (39.88+7.79) hours. The potential influencing factors,including patient gender, diabetes mellitus, hypertension,
chronic liver disease , posterior inclination angle of the femoral head , operation mode, fracture displacement,fracture line loca-
tion, preoperative braking traction,screw arrangement mode, reduction quality ,age ,body mass index (BMI), and injury to
operation time were subjected to single factor analysis. Logistic multivariate regression analysis was conducted for factors with a
significance level of P<0.05. Results The incidence of femoral head necrosis in 167 patients with femoral neck fracture was

22.76%. The following factors were identified as independent risk factors for early postoperative femoral head necrosis in pa-
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tients with femoral neck fractures ; coexisting diabetes[ OR=5.139,95%CI(1.405, 18.793),P=0.013], displaced fracture [ OR=
3.723,95%CI(1.105,12.541),P=0.034 ], preoperative immobilization[ OR=3.444 | 95%CI(1.038,11.427),P=0.043 ], quality
of reduction [OR=3.524, 95%CI(1.676,7.411),P=0.001 ] ,and time from injury to surgery[ OR=1.270,95%CI(1.154,1.399),
P=0.000]. The Hosmer—Lemeshow goodness-of-fit test (y’=3.951,P=0.862) ,the area under the receiver operator characteristic
(ROC) curve was 0.944[ P<0.001,95%C1(0.903,0.987) ], with a sensitivity of 89.50% , the specificity was 88.40% , the maxi-

mum Youden index was 0.779,and the overall trend of the model correction curve was close to the ideal curve. Model regres-

sion equation was Z=1.637 x diabetes + 1.314x fracture displacement+1.237 x preoperative braking traction+1.260 X reduc-

tion quality + 0.239 xinjury to operation time—18.310. Conclusion The occurrence of early femoral head necrosis in patients

with femoral neck fracture postoperatively is affected by multiple factors. The risk early warning model established according to

the factors has good predictive efficacy.

KEYWORDS Femoral neck fracture; Fixed surgery;

Je i S AT R AR AR R Sk T i 2 R RIS
BT, 22 00 ek BB 0 B | A BB V1 A B R
) H22 1) 2 ) R B0, AT R RO R ., B R
T s Z B BRI FARE BN B HE IR T R 3G
P, AT P[] R R ] MR B 5 N LR
RS g AT B R B S TR E B B IR IR T
SE R (ENE S B P e e K VA W RS 7 N || R R VA
7] B O A R EAEAR G B SRR, Bk R
L T E S R TS R IR G T R S
P B ARG RAERE LI fak N R 258 FH
E/ I IR ~ 3PS D E g IE I SO plt = W 2 7l
2 BB R i WL PRI, A 5 i 43 B R R S | A
JBe 0 B BB R S R R A e Sk R R R R R
oy S XL 1) 2 PR T AR, DA o R AR A A K R
BRI A T S FoR RS A A, RORTRIE |
IR I Sk IR AU R A, BARGE AT o
1 #R5HE
L1 JEpdkss

AR UE - B0 R S AT R AT D IRET Y
B E FARBAE AR =18 J8 2 o HEBRBRAE 5 #L R H
IR s B IR R Sk IR AR B At B A
DL E T R 5 R M B T IR T R KN
T S 5 G R TE L S B 7 0B e R
1.2 G IR R

[ 2020 4F 1 7 & 2022 4F 4 H UG 167 H4F
[ T ARVEIT R SUE R, TR B ARG
11 3 A H B o AR 48 O K RSB IR 27 45
i (2016) ) 1) HARDRHE B B & 43 IR FE 4 38 il
FAESRAEAL 129 7], SRFEAL 38 4], Ho 15 21 4],
7 17 ], A% 33~72(53.49+10.96) %, Z i & T A
if 6] 40~67(53.46+7.23) h; AERFE4L 129 fi] , Hodh 5
72 4,4 57 B, AR 18~83(52.78+12.55) % , 25 &
FAREFE] 18~65(39.88+7.79) h, AHF5T £ 5 2246

TS AL (LS AR 2021 #FEE 002 %),
1.3 W5k
HETTANEL 2 B AR FE HAas A% G M E

Femoral head necrosis ;

Nomogram prediction model

IR AT AR 08— B G DR W R R AT Wi B A
P IF R I A T 20, 5 BT R o PSR 1Y
Bm T ge it i
1. 4 W50 H
1L4.1 —gort Wl R E MR AR B R T
158 (body mass index, BMI) ,
1L.4.2 EHpHER SFEGIFm0E. 5@
5 W R B TR AL (G B/ BRI AL ) |
JBeE 3k S WA BT AL B (B AL/ AERE L) 32
2 TR,
1.4.3 TR TR (MEEA/DIF
A0 MRETHES 5 =X GE = MR/ = M) AR
ghag] Bl g Mg Mg Ng), Hd &
PR 0 LA Garden 43 %17 JI AR 38, 43l 1 =
VA, T8, AR5 g Praksh i dm =g I 1AL, %
A e g WA, il in; VI 547
e -1V RN H e S F B e A . 5507 Jot et AR
i Garden FEECVHEATIEMN - 1 9%, 1B X 4 v 160°~
180°, M4 X £k i 180°; IT % , iEMIf7 X £& Fr 155°~
180°; M &, iE A X £k Fr<155° s Ml {37 ->185°; IV &,
1B X 28 <1552, HAMAE X 26 Fr>185°,
L5 SEiteehbm

K 1 SPSS 21.0 Ge it 4 b PRI | B4R 745 & 1E
BAE, E RIS bR WAE I BMI, 32 15 2 T ARk ] 4y
BOEbRUE 22 (xts ) R AT ¢ K55 a0k 1 L & I 4 IR
A I A IR M R Sk S A TR
NN T A DA VAN 15 41 S DA N T E I
ETHED J7 = 2 A o o 55 PR AR bR, R I 3RR A7 X7
Rrge, DARCH SE 4 8 ARG RE S R A Rl Sk
W R AR T, IR 0 A gt Xy
ZAE R A AR, R Logistic [543 B o ~7 75 5 B
FOBR RS R Z= B+ ALXBL + A2xB2 + .. +
AnxBn, An fARIEH R ,Bn W ZHRETZH R
Logistic [8/ 57 #1532 AYALE . il Rstudio 4.2.1 ¢
il DRURS: T PP o3 AR G LR 8] L 32 T AEARAE (re-
ceiver operator characteristic, ROC) il £& F#s 11 il £k ,



- 696 - A 2024 47 A5 37 455 70 China J Orthop Traumatol , Jul.2024, Vol.37,No.7

Hosmer—Lemeshow /& /5 B 45 56 5 45 1 il £ D1 Ak 45
I —F0 IR T R IR IE . LA P<0.05 i 274 5
e e
2 #R
2.1 BRI

M2 1 al 167 4 & 38 3 A R JE
KA B SR RS K 32 0h 22.76% (38/167) . St
HEBCE B AR BMIL A 9 L A 18 PR
W BT ERER AL TR T B Sk JE AR AR ET HE
175 NG AER LA B e 22 oG it 2 L (P>
0.05) , SRAELLL A FE M I B 7 % 1% &0 AT il 3
5| B R MG E TR R SRR B E
HoH 22 A Ge it 55 L(P<0.05) .
2.2 ZINE Logistic 70T

D Be B i 28 R S RO S R AR R Sk IR
SR AR, DA 1 P<0.05 i d8 bR o A 228 i (TR
{Han3% 2) P47 Logistic [H1IH 7041, 45 B~ , 76 HiAth
R =GR EHRIER T, &I IR B I 00 1E O .
ARuThl shaEg] o AL R A2 2= TR R
EINEE N e N =R o | = S 7 T A O i VA [N A P
2 (OR>1,P<0.05), L5 2 .35 3,
2.3 XU TR T B AU 51 2% 4]

Pk Logistic [1H 20 H1 45 2 1) 6 > 48 15 4 5L, 38
it Rstudio 4.2.1 7 B 305 47 BE AR5 & AR E
Sk IR AU B XU T 510 £ BT (T 1) o i DR S B oz FH B
S5 B TORE, LLAS T8 b AH N AR A0 B A AR 4k
] “ 43550 A HEVE 43 Bl ) SE i, £5 I5UHE AR A5 2 1 43
BRI, A6 53 Bl X 7 B Sk IR PE IXURS: ™ 1) 7
[ Bl 1) R LR, A BRI O R B A AR
A5 R R A B Sk R AR AT BEAE R .
2.4 AR TN AR A

Hosmer—Lemeshow 8] & {5 B 45 56 25 5 B~ x'=
3.951,P=0.862, ROC fii£k N (& 2)k 0.944[ P<
0.001,95%CI(0.903,0.987) |, i J3% )& & 89.50% , 4
SR 88.40% , i K2 B8 80R 0.779 AU IE
LRGSR AR 2 (8] 3) . BAEIH 72 Z=
1.637x4 3B R +1.314x B I B A 5 il +1.237x A
HI il 8l 22 51 +1.260x 5 A3 it £ +0.239% 57 173 & T A Hif

[a]-18.310,
3 Wig

DA 1 7 T AR X e B S0 i R A DG Y R Lol
TS AN, 375 T IS RO B AR T R T R
ARG B E Sk IR P01 2R R, H kAR R AT ik #)
9.88%~23.61%", FEAWI5E 167 Hl17 N & F ARG
ST RCE SE T B E T, ARG BeE SRS R A
H 22.76% o B, 8 7 L XURS: T4 PE 4y 470 B A —

1 RETEMBERAGREPRERE LI
BRRSH
Tab.1 Univariate analysis of early postoperative
osteonecrosis of femoral head of patients with femoral neck

fracture

. R3E4l FEIRIE A
s (BI%e=38)  (#1%k=129) Gl P
PET /4] x=0.004 0952
5 21 72

S 17 57
B W P g / 191 x’=4.587 0.032
A 24 56

X 14 73
G I I/ X’=2.034 0.154
1 25 68

X 13 61
£ 1% VE T/ 151 X=0.515 0473
1 19 56

G 19 73
iz N 1 M x=1.737 0.188
>15° 22 59

<l15° 16 70
TR/ X’=3.384  0.066
141 5 AL 25 63

IBI A A 13 66
BT RS L1 /1) X=11.895  0.001
AL 28 54

AEFE AL 10 75
BRI/ B X=0.585 0.746
ST A 17 52

X il 13 Y]

B9t 8 35
AT i sh A 51/ X’=5.067 0.024
S 20 42

# 18 87
SEETHES J7 2/ B X=0237 0.626
E=MTE 17 52

B = 21 77
SN A/ A4 X=4.204 <0.001
I'% 3 37

IE/3 6 44

1|23 15 29

V4 14 19
AE (s )/ % 53.49+10.96 52.78+12.55 1=0.315  0.753

BMI(x+s)/(kg-m?)  19.25£3.92  19.72+3.58  (=0.696 0.488

205 % F AR R
(x£s)/h

53.46+7.23  39.88+7.79  1=9.595 <0.001




FE A 2024 4F 7 HE 37 55 7 China ] Orthop Traumatol , Jul.2024 ,Vol.37,No.7

<697 -

®2 BHEEREX
Tab.2 Independent variable assignment table
35y TRA1
GEE IR VARV Bhi=1,4E5 1i=0
S AL [ g=1, Mg=2, M4=3, IV gi=4
CRESNEIL L E VR
IR . ARFTH B4 5] AR Rol. w20
Ja R e A B Sk IR AE

SE BRI PR o

BN R T AR R, 5 IR B T RS L
VNI E BTN R VA e B R FTE S RN P
B SUE I 8 E R R B Sk IR R Y T 2
R o L BUA el i1 Sk A, He T REJS AN < (1)
JBe B Sk IR B 22 by BB Sk L 3 B4 0 SR AR I K 88 T 5 |
A, B PR 6 I Ak T IR A A N B
R H IS S S B AR B A R SR DI RE SRR (R
I, DR AR I 90 280 0 e, 0 4 F) AR TR P R A, 1
0T AR A A AT, 2 e SR T A A 0 A
T AN RN, U 5 3 BB B SR R AR B A o (2) Gar-
den 73 B AT X B B A R L B T v 14 A% A3 AR

SE VAR I PR 23 B oy TR 1 R AR I
R iR BRIt T R A 3 W e RS L Y
TR FE AN ARG AN, P T B Sk A I
AT, SN T BR SR IR B XU (3) A
2 7% 51 R AL SRR IT P TR E B T R
/0 PR A B AR R 1) T B, (LR L O BT 5T
s, ARFH B AR 518 E ARG R Sk RS R
o TEARBEFE R, BeE Sk IRIE R B A 52.63%
(20/38) 1 B AR AT AT i i 2h A2 51, 15 A5 R AH
Fido AE N ARFTE IR T T4, 456
TRV, LRI R b IR T 5 T 2E  AO b
SECSERGONE , N AL A R L, Ly T A B i A
PRS2 A0, DK [E1 9 52 BHL, S BB Sk IS8 I AT REVE S
I ()R R B SR 3T 05 Y FLUA T B0A
IR A G IR S A Z N R, WHLE oy
Br, X ra s T R R R E, BEA A
WA I Y 32 M, R I IO L, DA T e A O
E S ABTFEE ARG ZMFA AT RESZ AN [l 3K
ZPFMETIREAR, AFEBETE E B  2E R A
Jiv 22 S, TE 5K HE SCRE S PEL 2 BE e b, 2t 2
TR [ (94 R A IR B Sk DR 6 1 52 Wi I B A A

®3 REIBHBEREREPRLLERT KRR Logistic 135347

Tab.3 Logistic analysis of early postoperative necrosis of the femoral head of patients with femoral neck fracture
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Fig.1 Nomogram for risk warning of osteonecrosis of the femoral head early after surgery in patients with femoral neck fracture



- 698 -

o 2024 4 7 A 37 B55 T W)

China J Orthop Traumatol, Jul.2024,Vol.37,No.7

ROC Hli%k
10
089
0.6+
s
%
&
0.4
029
oo T T T T
0o 0z 04 08 08 1.0
1- 455

2 Al ROC £
Fig.2 ROC curve of the model

Ko (5) BT R A BB S i i 5
S, BRI RE B K A ) 2B R, 2 BN T, T
2 1 S22 G A0 I ] L Y I R AR AR, AR
TSy B MR L Y A, BT B Y SR A
ANBH L, 5 1 BB SR B AR ) 0 2E AN A
1117 4 A2 IR Sk IR

Logistic [Bl 54y #r 2.7~ , & HBE IR .5 Ir L
RV N T B =3 I =R A e s i e o R N T
JBC B S90B HT E RE AB B Sk R AE Y A ST fE R A
2R RPTEd HAB R RIR 21 00T i LA A R A
R VA AL N a2 S Y A 22 S A Do Y
PRI Z% IS A RIS 00 51 2 I PP 4 15 80, 6 M 1Y
AR AR BCES AR TR 5, PP O ik 1T T AT, BTk
AT 1 0 2 AN AL RT 3 3 A (] £ B PR iR A7 0
AR FII , T ELA A T4 R R T TS
A 5 5 TR A TR it T B, BB Sk IR AE Kk
A AL, ASBIESE R ZAE AL B TN R RE AT TV
B, W] T IZ R PO AR A S DL R 4F, R
U () PN S5 RE o (AA DS [/ I AR FEAS R Z A4k, iy T A
WFFE A XS G0 B/ FEAS Dy B b0 JRORE |, 5 091 50 i
AR HAERRE AL, AH AR BT o 2 R A it
12 OIS TE i R 52 e vh gk — 2P B IE A58 35

i bk, Bew SUE I B RS F R K IR
BESZHE R B TR LG D0 R A B A 5] A
WIS BT RN A 45 2 R R A W, MR
PRI 2 A S ) XL 86 T A 7R LA ¢ e 1) T D R RE
BAEE AR EHET

22 3k

FA8 . Pauwels I IR JB 1 2501 417 (09 P9 [81 5 36 97 S [T,
[ B A RF 2 75 ,2022,22(11) :909-913.
DANG X T. Progress in internal fixation of pauwels type Il and Il

[1]

o [TWWVTTT T

Actual Probabiity

E3
Fig.3

(5]

(6]

LR TT T T

T T
0.0 02 04 06 08 10

Predicted Pr{necrosis=1}
=40 repettions, boot

BRI I A 26

Model calibration curve

Mean absciute sor=0 018 n=157

femoral neck fractures[J]. Chin J Min Inv Surg,2022(11):909-
913. Chinese.

DIAZ A R,NAVAS P Z. Risk factors for trochanteric and femoral
neck fracture[J ]. Rev Esp Cir Ortop Traumatol (Engl Ed),2018,62
(2):134-141.

R BB TR AR A BCE BN [ € R e 45 Bl a0 IR AT
WIEE BT 65 % LI B SUE 9T /Y L& [T ). v E 42U R 0r
5%,2023,27(36) :5823-5827.

ZHAO J,CHEN C S,XU Z H, et al. Comparison of femoral neck in-
ternal fixation system and simple cannulated screw internal fixation
in the treatment of femoral neck fractures in patients under 65 years
old[J]. Chin J Tissue Eng Res,2023,27(36) :5823-5827. Chinese.
SERRN, £ DEEHSF TR BUR T P E E ARG B Sk R
BE 5 137 B A B it A T R R 06 R K R R R GE [T ).
HE 45 ,2021,34(3) : 215-219.

DOU Z G,WANG G L,PANG Y T,et al. Relationship and risk fac-
tors of osteonecrosis of femoral head after internal fixation of femoral
neck fracture with serum bone metabolism and vasoactive factors
[J]. China J Orthop Traumatol ,2021,34(3) :215-219. Chinese.
OUYANG X,DING Y Z,YU L,et al. Effects of hip replacement
combined with alendronate sodium on postoperative healing of os-
teoporotic femoral neck fracture and levels of CTX~1 and BALP in
patients|[]J ]. Exp Ther Med,2019,18(6) :4583-4590.

o ] 1 D B 2 R RS O 2 AU A AR G 2 P B L
AR Z 2o i B B IR SR AR R A e m Ry &
BB E A B K IRBEIE R 2 97 15 /9 (2016) [T ]. 4k
R ,2016,36(15) :945-954.

THE MICROSURGERY DEPARTMENT OF THE ORTHOPEDICS
BRANCH OF THE CHINESE MEDICAL DOCTOR ASSOCIA-
TION,THE GROUP FROM THE OSTEONECROSIS AND BONE
DEFECT BRANCH OF THE CHINESE ASSOCIATION OF
REPARATIVE AND RECONSTRUCTIVE SURGERY,THE MI-
CROSURGERY AND RECONSTRUCTIVE SURGERY GROUP OF
THE ORTHOPEDICS BRANCH OF THE CHINESE MEDICAL
ASSOCIATION.Guidelines for clinical diagnosis and treatment of
adult femoral head necrosis (2016) [J]. Chin J Orthop,2016,36
(15):945-954. Chinese.



FE A 2024 4F 7 HE 37 55 7 China ] Orthop Traumatol , Jul.2024 ,Vol.37,No.7

<699 -

(7]

[10]

[11]

[12]

[13]

SRR R B SR AT 0 40 KGR T O i R [T ). R
B15,2016,29(11):973-976.

ZHANG B Z,CHANG X. Classification and treatment choice of

femoral neck fractures[J]. China J Orthop Traumatol,2016,29
(11):973-976. Chinese.
JEZ I VR IR, S A AR SFL TR AR IRCE SUE T N 1 AR S
B3k RBE 9 AH DG IR [T ], o =5 B A B 2% 35 ,2018,26(22) :
2044-2049.
ZHUANG Z K,XU Z Q,GUO J H,et al. Risk factors of femoral
head necrosis after internal fixation for femoral neck fracture in the
young and middle-aged [J]. Orthop J China,2018,26(22):2044 -
2049. Chinese.
T A VFARL, SN AR R BV I A AT A0 AT T E R
Joi K B S YR BE A DG IR [T]. v Ah IR A B 5 ,2022,20
(9):41-44.
NIE R H,XU C R,WU X B, et al. Related factors of femoral head
necrosis fixation in patients with neck fracture after hollow screw
fixation[ J ]. Chin Foreign Med Res,2022,20(9) :41-44. Chinese.
FEARER R AR UL BRSBTS AL P [ AR S R Sk IR AT A
W R 2T ). o E Be i 97 208, 2022,34(4) :258-261.
QI SH,ZHAO ] P. Analysis of risk factors for femoral head necro-
sis following reduction and internal fixation for femoral neck frac-
ture[J]. Chin J Burns Wounds Surf Ulcers,2022,34(4):258-
261. Chinese.
KUSEAL, 35 5 W, XV ER ¥ L 55 TR S0 4 4 T AR R SR R
BE 19 A O PR 28 40 M B AR 0 R VE A (D). v [ B 95,2020, 33
(8):750-757.
LIU G H,JI W B,LIU J T, et al. Analysis of related factors and e-
valuation of quality of life of osteonecrosis of femoral head after in-
ternal fixation of femoral neck fracture[J ]. China J Orthop Trauma-
tol ,2020,33(8) :750-757. Chinese.
Uk TR ST P 8 E ARG IR Sk R AE e B R R R e [T .
[ 195 5% 5 2+ ,2020,28(7) - 15-16.
HOU H T. To investigate the causes of femoral head necrosis after
internal fixation of femoral neck fractures and provide reliable ref-
erence for clinical diagnosis and treatment of the disease[]J]. Chin
J Trauma Disabil Med,2020,28(7) :15-16. Chinese.
VLECRS 32 5. BB IUE T A8 AR G & A B Sk IR AE Y

[15]

H GBI 40 7 (I ). A= 9 BB ORL 5 0 IR BF 58 ,2022,19(5)
51-54,60.
JIANG Y S,PENG H. Analysis of related factors of femoral head
necrosis after internal fixation in patients with femoral neck fracture
[J]. Orthop Biomech Mater Clin Study,2022,19(5):51-54,60.
Chinese.
VLELARS 32 58, IR SR 3T B I R B Sk SRAE 1 T AH OG5
Wi BB R LT ). A= 45 b 5 1 PR IF 5, 2022, 19(3) :68-71.
JIANG Y S,PENG H. Prognostic factors of femoral head necrosis
in patients with femoral neck fracture[J]. Orthop Biomech Mater
Clin Study,2022,19(3) :68-71. Chinese.
e SC, EE PR, Ay, 45 Pauwels T 789 B3 30015 47 14 45 2 000
P 5 A I it I P B Sk SRR 04 22 R R 23 T [T ). o 2 b
BhZe,2020,20(12) : 1057-1062.
ZHANG Y W,HOU G J,ZHOU F,et al. Multivariate analysis of
ischemic femoral head necrosis after closed reduction and internal
fixation for pauwels type Il femoral neck fracture[J]. Chin J Min-
im Invasive Surg,2020,20(12):1057-1062. Chinese.
PEI F,ZHAO R,LI F L,et al. Osteonecrosis of femoral head in
young patients with femoral neck fracture :a retrospective study of
250 patients followed for average of 7.5 years[J]. J Orthop Surg
Res,2020,15(1):238.
FERNG AR B VRV A TR BUR AT A A AL O R T
P T S A G B Sk IR BB (5 i (R R A0 AT [T ). S b e ks
2019,25(2):105-108,112.
WANG T X,LI G Q,WANG Y et al. Analysis of influencing factors
of femoral head necrosis after closed reduction and internal fixa-
tionwith cannulated compression screws[J . J Pract Orthop,2019,
25(2):105-108,112. Chinese.
IR, X AR, 5K A%, 55 Bt S T 2 K02 0 R B AT Y [ 2
ARG Wt kIR RsEma W R 3 (). mfi T AR 2%k, 2021,
30(6) :506-510.
LIU G,LIU W D,ZHANG M, et al. Influencing factors of femoral
head necrosis after internal fixation with multiple hollow compres-
sion screws for femoral neck fractures[J]. ] Reg Anat Oper Surg,
2021,30(6) :506-510. Chinese.

(W H 31 :2024-02-06 A SC i« A 58 )



