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2L R SuperCap N I§ AN TR B EB-AIBTT
ZEREIEFITHTINEY NFESFEST T

Z B, IEA, B A
(&M B EA, #diE T 471000)

[#HZE] BaY itk B SuperCap A B A T H 3k B K (femoral head replacement, FHR ) i 7 & 4F BB 3005 3T (femoral
neck fractures, FNF) [l IRRCH M AE W) F12A050E . A5k BT IEE 2023 4F 1 H 2 20254F 1 H & BHTT FpoEE Be 4T FHR 1) 88 4l
AR FNF B 006 R R RIS T AR A B AE 439 A 21 (3 B SuperCap A B, 44 1)) 5 B 241 (U5 SMUAR , 44 1)) . HCBPIALIF T
AR AE bR A IR WO INRE AW 1 P AR IR B S R A . SR A DB E] TFARD O KR B
T B P<0.05), RJFHE R TR BT BH(P<0.05), AR i i BT BAH(P<0.05) . AR5 P40 R IT:
43 ¥ (visual analogue scale, VAS) ¥ RS ARG 1d.3 d.7 dBF VASTEHME T B4H (¥ P<0.05) . AJ5 P2l Harris %
FHT I RE P (Harris hip function score, HHS) P 8 EFHEHE BA ARG 134 H 640 A i HHS P iR 2 R 5
IEE (B P>0.05). RJG 64 A, A BeE I VR A B WEE I 22 R TR G228 L (3 P>0.05) . ARG IFRIEL
REFWIGIFE L (P>0.05). &t JFIMIAKSM R SuperCap A FHR 1] B35 % 4F FNF B 5 18T ohbE, HAR
e AW R e MEAR Y s P R SuperCap ABSTEGE/NFARYI H /b AR v il i (2 2R 35 R R RIS 2 O AR SR K
IR 7 THI S B R TR RS O R

[kiE] BEHEY; B4 NTRE L ERAR; 2R SuperCap A ; JE MRS A4 f12#
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Analysis of the therapeutic efficacy and biomechanical characteristics
of the modified SuperCap approach for femoral head replacement
in the treatment of elderly femoral neck fractures

LI Ming, GUO Runtao, ZHOU Xiang

(Department of Orthopedic, Luoyang Central Hospital, Luoyang 471000, Henan, China)

[ Abstract ] Objective To explore the clinical efficacy and biomechanical characteristics of modified SuperCap approach for
femoral head replacement (FHR) in the treatment of elderly femoral neck fractures (FNF). Methods The clinical data of 88 elderly
patients with femoral neck fractures who underwent FHR in Luoyang Central Hospital from January 2023 to January 2025 were
retrospectively collected. According to the different surgical approaches, they were divided into group A (modified SuperCap approach,
44 cases) and group B (posterior lateral approach, 44 cases). The perioperative related indexes, pain degree, hip joint function,
biomechanical related indexes and complications were compared between the two groups. Results Group A exhibited shorter
hospitalization duration, shorter surgical incision length (all P<<0.05), and earlier postoperative ambulation time compared to group B
(P<0.05), with less intraoperative blood loss than group B (P<<0.05). After surgery, both groups showed a decreasing trend in visual
analog scale (VAS) scores, with group A having lower VAS scores than group B on postoperative days 1, 3, and 7 (all P<<0.05).
Postoperative Harris hip function score (HHS) showed an upward trend in both groups, but there was no significant difference in HHS
scores at 1 week, 3 months, and 6 months postoperatively between the two groups (all P>0.05). Six months after surgery, there was no
significant difference in the peak stress and displacement of the femur between the two groups (all P>0.05). There was no significant
difference in postoperative complications between the two groups (all P>0.05). Conclusion Both the posterior lateral approach and the
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modified SuperCap approach for FHR can improve hip joint function in elderly patients with FNF.Moreover, the biomechanical stability

after the surgery is comparable. Among them, the modified SuperCap approach has more advantages in reducing the surgical incision size,

minimizing intraoperative blood loss, facilitating early ambulation of patients, and alleviating early postoperative pain. It is also more

conducive to the rapid recovery of patients after surgery.

[ Key words] Femoral neck fracture; Old age; Artificial femoral head replacement surgery; Modified SuperCap approach;

Posterior lateral approach; Biomechanics

BB FiE 1 (femoral neck fracture , FNF) &2 &% il
EAE N5 A 0 o ) WA o B R
AL, H A AW EE T, C oy A S T )
B AT E Sk B WK (femoral head replacement,
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TG T, TS AL AT i R (B
BB JE AMI LR , A 2 R, RS AR
W DRk Z AR, HAF AR BRI R
SuperCap A B 28 LRI B A, BE e KPR BE R B 5 7
LSS 3 ¢ S Lol o) B A N A 1R VTN (197K DA
B R A B R HAEAR S R
I REMK S 7 T AT TR AL 3 (2 T iR, HLAE
X B4R A BRI RO BAEFE T SR G R
XF HEAIFSE 1 A 3853, Holl RANEA Re e . 2T
B, A 5E X He s M 5 2 R SuperCap A
FHR A7 &4 FNF 19l RBCR , U AL T AR 07
e RE RS %,

1 #EBEFE
1.1 —HRER

[ B PECAE 2023 4F 1 A 2 2025 4F 1 4 TI% B
o BE BEAT FHR B 136 1) 2 4F FNF F8 25 B4 1 R 5%
B AARRHE: D £54 FNF B2 WibsiE " 2281k X
LERAML ;D Garden 73 KU T ~ VLB >
60 % ;@ BT ;B WIIZHIR;© 17 FHR;; @ IR
LBt Ui Gkt se % o HEBR bR e : O f BRI [ 4 X
28 A ALK JZ F 4 (computed tomography, CT) | il
;jéyﬁﬁ@?(magnetic resonance imaging, MRI) S5 ZE
Rz A 2 o PR A S5 HEBR 15 Q) [ M g (A A 1 G Al 38

AL e ™ AT s @ BEAL R 5C 1T AR S
ST EEIY ;@ G EEMSTRRA S ;G AT
SN Ji ) e BT 00 B 28 R GRS L Ak A rh

Je 7™ B AR 0 AR e I 45 5 © & 5 0o L
& 3 9% B T Re o A EE N RN D M E B IR
B o

28 AR T, IR AR A AR ERY B AT 11241
R PaFARAMES 0 A 4L (2 B SuperCap A %, 58 4]
5 B (G MU RS, 54 61]) o Ry P H7 A0 R0 B
Pror A SLLR TR 24 2R 32 10 1 LG R4 ot 1)
/7 VEE (propensity score matching , PSM ) , fe 2 21 4%
44 FIVC FL LT o ATIEGR e X 4B 112 491 f 5 A7 4
NBEGT BT (F FELARE JT RAE K 25 Rt bR ) , P IT
B 5 1 88 1] 8 3 A T AL ) 437, W DR S T A A &
A AR AER 0] . 112 6 8 35, A 4055 30 i, %
28 17l ; AE 1 62 ~ 80 %, F- 1 (71.3423.61) % ; (K H 4
B (body mass index, BMI) 17.3 ~ 26.0 kg/m*, - 1Y
(22.60+1.74) kg/m*; Garden 73 %™ . T0 AY 41 f51] , IV %Y
1761, B4 294, £ 25 1 ; 4E 42 61 ~ 82 %, F- 2
(72.12+3.85) % ; BMI 16.8 ~ 26.4 kg/m?, - (22.91=+
1.82) kg/m?; Garden 43 %1 . Il 7Y 38 f5i] , IV 54 16 4 .
PSM Ji5 () 88 Il i35, A 4155 25 151l , 4 19 B3] ; 474 62 ~
78 %, F-#4(70.68+3.35) % ; BMI 17.5 ~ 25.8 kg/m’, F-
¥7(22.46+1.87) kg/m’; Garden 43 #4" . T AY 31 44, IV
RUI3f. BALS 23 6, L 21 6] ; A 61 ~ 78 %, °F
¥y (70.12+3.31) % ; BMI 17.9~25.9 kg/m*, F 1
(22.21+1.60) kg/m*; Garden 43 %1 . 1 %Y 29 f41] , IV 7Y
15451, POZH LR BRI AT L (34 P>0.05) .
1.2 Ak

ARG 6 3 IR A 5 2 R A A A SR
X 2R (CT, VP4l TR 52 M HERR 2E SOF W1 &
A3 A0 VR FHAR A% A0 A A DU N T3k, AR5 B
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F2 T B A 57 58 B FHR=100 441, i il <7 5¢ il il B
SuperCap A =30 4 | Jg ZMl A =70 41, #0 k= >J
1SRy S Vi I o o i NI T LG S N )
100% , fEARAL B AL =0 R % 98.5% , oA Hh il A 4
S0 BRI R B T S TR I ACE  #
VERAGR B 5 2 A ] PRUERF IR 45 R mT Sk
1.2.1 AZH:K R SuperCap A%

AR A B JRR IS SRR B R R B 1D .
T HANEEES T AMIAT 6 ~ 8 em BT 1T 8 5 58 T e K
B~ TOU AT i 2 em A, ] J2G B i 22 R F% 1R U7
4~6cm, BJZVIIF R B2 T HRKBEFE ., 15E
rh L5 e A5 B JULTRT B 43 25, 30 i 4 R v LTI 2%
DA b 58 BBy R B O Ty BT M Xl YD S6
R TR NN SRR R, DR B S T T
AL 0 5 8k, Jois B Gy . &k HIgs
B J5 , B A BS3 T A B A AR R BRI B
SABAAR, S A T IFVPAR B A AR Pk 3 Bl B (e
i AR e A D M I TC R AN B ) o B Lk i
JERE LR, B REA I
122 B4 Ja4MU AR

AR R A A QL. T RN S Ah
MFER 10~ 12 em P) O i BEE G LT 775 em, &
KiGF e BT )76 em, B2V Rk TR
HAKBEHINE . BWOE RN S 22 T RS 8%
ZURL . EFFULF AL AL AL I 1k A AR
BRI AW . VIO 3 J5 BE A7 # 0C 75 L
T B B v, W BR AN R L g R B E
T o LY HE S5 A VG C A I A R A B UK i
AR, ALY BIMB RS B R AT 3G T2
PR IR Ak I, A& 51 A 1R, B 22 5 B W AL
TN T A B L e T LA R vk
123 R4k

JITA R AR M A A AR, T 2H R FAH [ A
HEAL AU O 22 - O VKl A R BB Ak 2 o6y
ik i AT AR M R 5 () 11 IR ZE R A I (A B
Y1 A 25 BR A Wl AR 7 s i S0 E 2 HEE
H20203357; #l4% : 0.2 ) ,0.2 g/¥X , 12 h/ik , iE L2 fH H
3 d; @ ik B R BT N MR IR & 5 K e T
(A== B r B B AR 2490 A BR DT 2 m) A7 5 i SC
o 25 UEF . H20054171; HLAS - 100 pg) 100 pg+3h
R A8 v B S (A 7 B IR TR 24 e A A R

R SO E2GHET : H20173343 4% : 5 mg)
5 mg, FHREE R 2 ml/h, SRR R 1 ml, 80E
BFA] 15 mine AR PTAR S [ S5 0m B S it 2 1 1
HATIE IR 2459 , B DR LRI LAl 10— 8. RJEH
T HUAE RO I SR [ A P B A
R TR 25l (A 5800 A FRA R AR 7™ s HEE S0
[ 25 E 7 : H20034119; FlA& : 2 ¢ 1,2 o/IR, 12 /IR, i%
FH 24 ~ 48 h, I ARG FIFEDisE; RJ5 24 ~ 48 hill
Po ARG R . $5 DI ReHRR , B AL T R
BRAE B0 Sk LN 25 B B A7 254 B 1 sl S s O 70
AR NIRAE. R 1.3.6 N HATT 2o
BT, 55 A X 2 A BAA B M a i A ol
1.3 MZRIEHR
1.3.1  FIFARBIAE AR

Gt It A B E LR HE bR O FARYIA
KB @ fEBERT ] ;B AR J5 IR T IREFH] ;@ AR rh
i i 5 B F AR ] ONTIIF 248G 58 1, AN 75 R
P RO 5 2 IR
1.3.2 IR

K H A 58 AU PF 43 15 (visual analogue scale,
VAS) PG HE ST TR, B4 0 ~ 1043, 43 fE kR
IR Z . PR TR SRS 1d 3 d 7 do
1.3.3 LT UiRE

K H Harris 5 ¢ 75 I 68 ¥F & % (Harris hip
function score, HHS) S 8 6 ThE, 2430~ 100
gy, (AR R D REVK MR 4T . PEAL B R AR S
131 A K6,
1.3.4 AW Ji2Edetn

ARG 64 A AT #5358 )2 CT 14 (2 & 0.625
mm) , 504 5 A Mimics 21.0 12 ANSYS 19.0 %k {444 2
BB B =2 BR A, O AR e i i
56 4 [ 5 5 () 7 2% A4 AR R Sl 7 A i 2.5 1%
EE=gNciE = s ORI N € =Y 7l & = S i AL
8 NIV, TEH S5 g2 AR i 7
{E 50 ~ 70 MPa, i FEIE(E 3 ~ 4 mm.
1.3.5 ARJEFHEAE

E500 1 o B e S e o N S el M 1 D e Y e
Vi 60 H N IF LA & ARG BT B AR S5 30 d
WEFARID EARFE6MNA M. ©YIHEG: P
ANIINY A1 S = LS ey 1) N NS R S TN
S0 B 5 R rb e A B L BB A B R R PR
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@ BRAKF B X & R s AR — B FL 1 35 52 X 98
>2 mm BT PR O, PR AR 5 B0 S e 5
PRI 45 5 B T TR K I AR T R Rz JBR T 5 L v bk
ook ik IR, R €8 22 30 A P S R DK i
T 15 @ B A4 & 1B 4T 2 % 0 5 L 17 2 32 PR K
AR BRI | X 2 WLAB AR J] [l i Jo 32 2 P vh B, B 4
2 B R ABAAAR i PRl B BB B X
14 FitEHE

K FH SPSS 23.0 4 #UE s o F W R &
Shapiro—Wilk 1 35 17 1F 25 1 50 A LA 3 80 45 1fE 22
(ws )N, HEBER H e K 5 THECEOR A (% ) 0
FLAECR I R . P<0.05 M2 S A Gt X,
2 F#R
2.1 FAEFAREHEEIEIRLER

A AR IR TF B4 (P<0.05) , 4 Behstfa] |
FARUIDKEY B EE T BA(P<0.05), RIFH K
TR A 2 BT B (P<0.05) (1),

®1 AARFARYPBEXIEIRILE (32s)
TR PR A RFER  fEBE

251 K Fisf 7] H 1Ml T RHRHA] s ]
(em) (min) (ml) (h) (d)
A4 7.23+ 65.32+ 105.56+ 22.64+ 731+
(n=44) 0.85 8.41 2221 6.35 1.24
B4 10.58+ 62.15+ 148.79+ 38.37+ 9.56+
(n=44) 1.32 7.93 35.63 9.42 1.87
t 14.154 1.819 6.830 9.185 6.652
P <0.001 0.072 <0.001 <0.001  <0.001

22 WMAEBERERELR

RIGWHVAS T R TNREGES AARE
1d.3d.7d0 VASTE B R TR BA (B P<
0.05)(%£2),

#x2 MWMARBARELEE VASIES L (x4, 57)

21 5] ENERE ARJG3d RJG7d
A4l (n=44) 3.21+0.68 2.55+0.64° 1.08+0.52
B4l (n=44) 4.83+0.62 3.76£0.81° 2.52+0.67"

¢ 11.678 7175 11.263
P <0.001 <0.001 <0.001

e VAS: BUREBUTE . SARMARRILE, ‘P<0.05; 544
RJF3dEs, "P<0.05,
23 MWAHAMKXTINAELLE

AJG P4 HHS P40 3 52 T (A AR 5
1 340 H .64~ H HHS W45 e 22 R Gt 2408
X (¥ P>0.05)(5%3),

*3 WHERBAREREZRHHS 45 R (ves, 43)

2151 L NERNG] A NERE: RJF 6 1A
AY (n=44) 62.35+5.42 78.64+4.87" 86.72+3.91"
B4l (n=44) 61.18+4.96 77.25+5.13" 85.43+4.26"

t 1.056 1.304 1.480
P 0.294 0.196 0.143

¥ : HHS: Haris®i5CWINREIF R . SAMAARG L AKE, P<
0.05; HARMAARIG3AHHE, "P<0.05,
24 FAEEYNFEBEXIEBRLEER

ARJG 64~ H , P R N 7 WA AV B W {H L 3¢
EZRH TG AR L (B P>0.05)(F4),

F4 WHAEMNFERIERILER (v2s)

21153 BB R FJUEAE (mPa) (i FEWE(E (mm)
AY (n=44) 63.52+4.98 3.65+5.98
B4l (n=44) 64.15+5.64 3.12+4.67

¢ 0.555 0.411
P 0.580 0.682

25 WMAHRELXEFRLE
WA G I RIE B A AR R RIS 2
X(P>0.05)(5).
®5 WEFABEEEBERLEI6(%)]

TR BRRRE
[

gl EEG BAARR )
A

K

(ntd) 0 (0) 1 (227) 1 (227) 0 (0) 2 (4.55)
B4
1 (227) 2 (455 3 (6.82) 1 (2.27) 7 (1591)
(n=44)
X 1.980
P 0.159
3 Tt

FHR 297 2B 00 1 FNF 5 Bl 3 0L o &
HATEDRER O T B, Bl I SV Y
RN, Al e R T AR L 2 E S HE R T, it
— W FARB AR S PE ARER R
kB BHIG RIS B 7107 . FARARAEN
CHEERT , HAESL M AR B 7 5 EREXERE (A i
FERE SRS R HE 7R, DRI A B AR AR A i % 00 38
Wz ARSEE X M B SuperCap A 5 45
JE MU B, B 1R e R IR T AR ke
HEDEUEAR I

A FELE R B , A H BT AR AR PRI T B
4, R WK SuperCap A BEEAL 8 J5 AMUA 0T A7
RO AR R S i s IR AR SRS I ] o JS AMIA
B R B 5 5% 704 B AR, {E T B L Lk
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FOEURIL . EFFLT 5 WLEE S IUEE , LA G145
R Bz X SN 0 5, St b 5 51k
M AE A , T BOR R 3G ; [ JUL PR 5 b 4
B AR 2T K SR AR AE B, I R 22
AR, ELUPA 2 337 453 0 23 i B AR S5 P50, DT A 22 52
HORJE U PRI ] AR BE s [a) .t 4h  FHR
LR HEVIIT 3 88 SARRAENA SRR, B 5
BIBER , ARG 24 h A TE AL 58 0 S FE i e o4 Jil
FURBY B o BREAERRSR R, BVER AR Ak 2 85
PR TR B S # EARES T VASTFM b T4 ~ 6
Sr DX TS # WS . ABFTEH BZLAR)E 1.d VAS
PEI> 0 (4.83+0.62) 73, B35 5 T A 41H9 (3.210.68)
g3 3K T BES R A B I R B L T SR A
JUURE , B 20 200043 B R 0T 9 AE B B B i A G, £+
GZABAIR A . MILZ T, 2 R SuperCap A B
LT AM LT B A B, 22 b UL e A
JUUAR 2R S St 5 TR B 2 AR X, T 185 W58 5 4 & Fil
RO JURE , ALUD T80 73 51 B i SN , fie R BIR B A A
Je 7 B Z LA 52 B st UL DY 5 R T R 4
AN (1N TR A NG R N1 R 5 N Ry 2 S i
AP ARSI TET Tz B A S, MR XA 2 i
B AR T RN, FAR T ARG LUK A2
WG R BYPEIR N, O S R R TG SR T
FIZ& A DT 408 J 32 e Fsf TR B O RIS ]
JSE YR SuperCap ABSTERBIE 5 HABI S T
T 2 B SR  ABASBIEGE 10705 P 4 R 5 45 1) i HHS BF
I3 EW) IR AR bR AR5 I RRE B R AR AR AR
W PIRP A B A D REVK S ROCR 5 22 a5 T B g Ik
FIIG R o 33X 7] RS2 PR 8 0C 19 D RER 2 e A= 9
12 REAY A0 IO TR A DL L2 8 ARG 1
AJF RN GRHIENE , M AE T ARABEA & . AWEF
HP R 2 2 PR A B AR B e DU TRk, HL i [F)
— 00 W TR AR W O T A AR
JE TR B B Sk A R AR RS X 2 i
AN A R4, JCH] AR S BB, S D REK S
PR RE A Y) 120 B0 T kAl Ak, 5 AMIA B
WA WU H 8 R S FLEEE A 5106y v i
BRSNS, LI )4 5 ST 16 3l B T8 AR A, i
A 5 MR SuperCap A B35 AR AT REKF-o 1H |
TR AT RESZREAS I R, AR i 7 T R REEA 2
s RTREPERF SN LARIE . 2 R SuperCap A A7

TE2¢ 2T M2k, R 5 A2 5 418 AH O At 791 1] B2 L st £
LM R PI5 , N RN 255 BE B 25 A
BAZE 3 N (8 ARAE O . N 12 AR B 5B R
P BEA ST 6 e I W AR 5 L A% U (T i
225, ] BESRURITE T AMIA B B ALIR AL B Ff
U £ LA I IURE , 33k 2 JJURE 88 3 P[] e 4 7 A
X Sk 0I5 O el R R R IS T R R G i
1255 s HR TP RIS B S AL Lk 5 AR S5 106 e
HERRESZ YNGR mT i LA Zh RE AR A4, I =2 Jim J7 56
PRI A S I M IR ENLS], —E R EIRE
WEOCTT I, B SuperCap A I 288 L
55 o] A5 B i JUL ] B A, 5 B Ok BRSO SN LR B
AT RS, e FORJE L AT SR B Y S O 4K
HALHR T, A BRITE R IR 7 {8 B 5 5 4k ] [
R BB IR B SR, B AR I TR SE
PR ZH 24 AT S IR A S LIRS R AR AR — i 3L T )
TR I8 B ARG 1Y ) o3 A K- S B 2 e
JBC IO g W AR RIS RS W F T 25 5

Zi b, Ja AMIA B 5 2 R SuperCap A i FHR 3
TG AR FNF 85 I HEOCTT DI aE , JOF Bas R4
AWy 12 VERE B B AR TR s AR
i A LR PR Sl Bl R S SR T
WA AT BF RIS o IwREAE W ZEG
AE R AR BE A5 O, W1 PR A 8% 7 X5 7E 1A
PAE A5 R 2= S L BT, AT e ik B R
SuperCap At (HFF R, ASHF5E 0 mEbE & i, 47
T — 8 SEREAR AT, H AR S8 35 4 018 0G5 g e A=
Wy AT BE VTS , I SE 0I5 ] ik — 20 2 K Bl 5
I IE], BRAGR IS PR A K PR 22 5 IeAh , AR
WFEAR T T IZEAE B 2 1 22 5, T DA 2 55 22 48 A
MK REFNELSERNRZ —, 0R
SuperCap A i B 7E [l T AR5 65 ERA LS (HH
FARA AEA A 5 PR T AR AR ZE SR R 114 [1] 422
eI 5 R AMU A BEAFTE 22 5%, AR I . 1eAh,
FF A2 RNR 2 R &R, ARG SR b ] 4 753 DR L
S ECER AT b v B 1 R HE R L AR 2R LB UE B A
HEBR 5 9N SR I (BREAS i g — 2D i b, 7T
RESZ M GETTRCRE . AR RMIEFE T 9 AAE e 5 9% 1T 48
B S RRAZIR T 9 SR 5 5% T A S B G 4E T
2B VPAL PR A B 10 255 8804, Ryl R 5 54 B
e B P PR B AE ) T i AR B 4 i (g R A0
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