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Abstract

Objective: To compare the clinical outcomes of artificial femoral head replacement (AFHR) versus
proximal femoral nail antirotation (PFNA) internal fixation in elderly patients with unstable inter-
trochanteric fractures. Methods: We retrospectively analyzed 98 elderly patients with unstable in-
tertrochanteric fractures treated surgically in the Department of Orthopedics at Qingdao Municipal
Hospital between July 2020 and July 2023. Participants were divided into the AFHR group (n = 48)
and PFNA group (n = 50) based on surgical approach. Perioperative parameters, postoperative com-
plications, and functional outcomes were compared through follow-up assessments. Results: No sig-
nificant differences in baseline characteristics were observed between groups (P > 0.05). The AFHR
group demonstrated significantly longer operative time, greater intraoperative blood loss, and higher
postoperative transfusion rates compared to the PFNA group (P < 0.05). However, the AFHR group
showed smaller postoperative albumin level reductions (P < 0.05) and earlier postoperative weight-
bearing initiation (P < 0.001). Harris Hip Scores were significantly superior in the AFHR group at 1,
3, and 6 months postoperatively (P < 0.05), with no intergroup difference at 12 months (P > 0.05).
Visual Analog Scale (VAS) pain scores were significantly lower in the AFHR group during the initial
3 postoperative months (P < 0.05), with comparable scores between groups at 6 and 12 months (P >
0.05). While overall complication rates showed no significant difference (P > 0.05), the PFNA group
exhibited a higher incidence of internal fixation loosening (4% vs. 0%). Conclusion: PFNA fixation
is preferable for patients with anemia, coagulation disorders, or compromised systemic conditions.
AFHR is recommended for patients with severe osteoporosis, high risk of fixation failure, or those
requiring rapid recovery of independent mobility.
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1. 5|18

Ji & ¥H B 18] B 37 (intertrochanteric fracture, IF) & &4 NFE R 5 IS EEAMEFT, PR T 67 Z LA A
B, YRR LTRA TR 3~8 £5[1][2]. B FREERASREINIE, IF MR WZERS: EF3]-[6]. HT %
BRI AR SRR 2 v, TF WA RS A, B rim e 22 R B B IR IRR: R 7] AN
RAEVGIT IF 55 B I7E(8]-[10], T2 LA & 1 w7y Jie f& N %] (proximal femoral anti-rotation intramedullary
nail, PFNA)%5EHE 4 8] 2 AU T Sk B 8K (artificial femoral head replacement, AFHR)%55¢71 & #i AR
R[] [12]. B AR SZ e Ao 22 4F B35 AR 24 B FH B 7] B 37 (unstable intertrochanteric fracture, UIF)
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MIARFEFAFAEF W3] Z4F UIF B H G I BTN K 2 PRI 14], 45 F AR AR 140
HMRIBRER[T] [15]. BRPIARRERIARIN S, PENA RENSSCHLREIREE, (HAFAELER 57 R T U R L R
FARUSI[16] [17]; AFHR SV 00530, SPERERGR IR ARGIGI[18] [19]. EIMH 2, Z4 UIF fHHLE %,
HRTA RS R LG — 0 “Ghrde” o T LUEERR, ABFFERBIE 8T 15 8 Sz B B faa i
98 BiI&4 UIF B (s o work, DAYl R = A B 04 B AT 5 ) ok 34K 4l

2. ARFREFZ*
2.1. FARKR

(50 JL A AT (5 T T LR B 1T AMREE 2020 4E 7 H B 2023 45 7 HUET 98 B IF B, R4ETF
AR I7RIARE 5N AFHR ZH(n = 48)F1 PENA ZH(n = 50). FTH HBE ANt R 2 btk BRI EH, 4
FEARTIVEAL . FAREAE LR G (1) B2 R BV 2

AT I T B T LR G R R iR, A BRI B AE RS, ARNETA
WRERFE (BREERET) MR, #REFRA S Z 2R .

2.2. MNSHEBRFR

2.2.1. PINERE
A TR RN A2 AR 2% A
@© ikt >65 %,
@ ZRAZ (X Z/CT)Hfi2 N Evans-Jensen 7 BUIT1-V R B ANER 2 5 9T
@ SZHTRENS B FEATE, XN ESIER
@ FARI7A Ny AFHR 5 PFNA, ARG [F] —Fh 2 H 4 755 58 D R AR R DL EHRPREE N 56 s
® Lr=E NIRRT, A RGEKMAE, BRWEEARGEREE TR, AR AE B AR,

2.2.2. HiRdREE

Rt L AT — 2 AF 8 S HE R -

© BRIBYRE IR EEEBE RS

@ & IR ST BEAE T A s

@ RERMEE AT (kR T I s S5 A% K E T 5

@ FFHEEYT. 2 RMEE PTG FE AR ;

® &I E Ol RERE RS B A RGN

© eI ThRE S BN R G s

@ AZ I PR A O ARE s

BE 7 A 1) AS A2 12 A H B 1«
2.3. FRFGZE
2.3.1. RENESR

ARArEAAS] . B SEARROREL AR SR A LB B H ;. ARAT 30 min
ErKR LA R, IR AR T e % . PR R SIS LUK - RS AL A
2.3.2. FRIIE

AFHR @ BFAEWEML, BUSSMIAEE, VIDKEN 12~15 cm, B EIKEZEVIT, RERTHE.
JCE BRI Z) 1 om, RICE SRR R Sk, W BN EAR, RO B TR E, BEJEIZ Y i

e
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FERCEART o BEEE KV, R BR S BT lie, PREFATBUAE 10°~15". A% 3 H 4 B
AR Ia, BERABIFIEFARRN KB Bk, PRCREREW L. B RREr:, ¢ 2
BEENEIAA E, BA TR, TEBED PR E SR, BRESTIN

PFNA A BFHMEMLTENF22 5] R L, WA e 12°~157, BN ReEEZ) 157, Ta51 K& 8200
Jriid C EEMBANE I EWE G, @RETIRNEL 3em MTTIH, BG4, By . &
FEEKERBNTEN, B AR, S5 T 8 BRI RN, JFE insh A BUE
AT, BRIANREER RIS, RS, WEIIWE, HHIrEEIN.

2.3.3. RI54a3E

ARG 6 /NI JE BE S T IR PUEIRTT « MRS M A 36 45 S R i 4 TF e fidg 3 3580 2T MR IR AR 1 g
o 5 B PAThRUEA BT S S Ih e REE ISR, B FELA . 05 A OGS V5 3 B 14 . AFHR 4R 5 56 2
KA BIIAT &30 73 S E, PENA ZHARYE & 47 a5 00X Lo B % o) A& R A TS 0L T ARG 4~6 B
fid, #adRnE, REH2 REEEE X L&A, AF 1. 3. 6. R AMARTIRKRSREEEE, i
MR FAT A — IR, 1d B IO IR 5 I AORE TR

P B ARR MR Z LA 1. & 2,

2.4. BEITTERHINIERR

WSR2 B R AR TERE, RAERS . 1R BT RELEMN, DAETFARYEARETR, T
AR R RMLE ., MR, BEEKE TG E R IR AR, X5 015K
o Gey AR RIE . UREFIKIL RS . ke 2. A B e B A B DA S E i i a A R LE A Y 32 B R
Il SRV . KRG 1. 3. 64 12 DMAR, BEUIRER B Harris #5¢75 PF70 A1 54058 154400 (visual
analogue scale, VAS)Z IR 147 o

Figure 1. A 72-year-old female patient from the AFHR group undergoing artificial femoral head replacement post-injury.
Left: Preoperative radiograph demonstrating an Evans-Jensen III fracture; Right: Postoperative day 2 radiograph confirming
satisfactory prosthetic positioning

I.AFHR BEE, &, 12 %, EITALRERERAR. Z: Kl X Z&hH 7R Evans-Jensen I & ; H: RKEHE
2 R X &R RBIFMIE RS
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Figure 2. An 81-year-old female patient in the PFNA group undergoing proximal femoral nail antirotation fixation after injury.
Left: Preoperative X-ray demonstrates an Evans-Jensen IV fracture; Right: Postoperative day 2 X-ray confirms appropriate
internal fixation positioning

E 2.PFNA HEE, &, 81 %, GEITIREILWEIEEENFTAEEAR. Z£: ARFT X & F 7~ Evans-Jensen IV 253 ;
A: REF2RXEZFRRHBEEMNERYT

2.5. G FEAE

KA SPSS 27.0 GE vt B A0 B AT REEL 3 b . X ISR 5 A Kolmogorov-Smirnov A5 56 VAR 1EZS
P AIEDL . & IESA MR DINE + FrEZERIR, RAMSIFEA ¢ K50 PP 4R 25 JEIES S
AR LR E(EE 25 AL, 8 75 BAafE)EAFR, KA Mann-Whitney U 50 P-fili 4 18] 22
Sy RABUBIE(E S H)ERER, RAEH KK Fisher kLM 4lii 2 5. LLP<0.05 A%
S B G5 SRR
3. &R
3.1. FAEE—MANELE

X PR R N SRR B0 500 DA R oy B SE B 2R DR AT LU, AR R, WAL AR ETEAR I
PEBI . E T K Evans-Jensen 4374 75 i34 TC i 3 M 25 57 (P > 0.05),  $7R 0 4L 25 3 AR T 14 S A 175 10 240
WA B B A AT EEE(L R 1)

Table 1. Comparison of preoperative baseline data

= 1. RET—RRZERIELE

A AFHR 4 (n = 48) PENA 4 (n = 50) thHZ P
(D) 78.25 £9.46 76.68 £ 9.56 1.224" 0.284
PES 0.005" 0.955
% 20 (41.66) 21 (42.00)
£’8 28 (58.33) 29 (58.00)
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IR 0.005" 0.955

% 20 (41.66) 21 (42.00)

P 28 (58.33) 29 (58.00)
Evans-Jensen 43 %! 0.583" 0.722

g 15 (31.25) 13 (26.00)

v 16 (33.33) 17 (34.00)

v # 17 (35.42) 20 (40.00)

e N ){215_; # tfd; & Z{H. ": P<0.05; 7: P<0.01; ™ P<0.001.

3.2. B EBEARARARBHEREE

HE— 53t AFHR 5 PFNA 7E R R G YK 7 T (520, 6 2 3 1 F R AR R Il &
ARJGEEEA NRRE iR ARG E IR AR AT I . 45 R EoR, AFHR AMFREHK . AR
I 58 e B B 1M %6350 ¥ 3 = T PENA ZH(P < 0.05), HERH T FRIEE R KT PENA 4(P < 0.001), RfFH
YA E I A 53 T PENA ZH(P < 0.001) (1% 2).

Table 2. Comparison of perioperative and postoperative data

3 2. EARHIRAG SRR

fatn AFHR #H(n = 48) PFNA 4 (n = 50) thZ P
FARIN K (min) 72.11£7.22 53.66 = 4.22 11.772* <0.001"*
AR SR M (mL) 310.55 + 45.45 187.26 + 39.64 6.525" <0.001***
RJG 3 KA A TBEEL) 10.39 (8.60, 12.80) 4.59 (4.25, 5.15) 6.233% <0.001**
PNEEH DN 29 (60.42) 6 (12.00) 5.884" 0.015"
ENEEN/ G EEN) 439+2.11 29.55 +13.50 6.551% <0.001***

N ){215_; # tfd; & Z{H. ": P<0.05; 7: P<0.01; ™. P<0.001.

3.3. WEBEARRE Harris BX BTN S VAS BRIES BRI EE
3.3.1. A4HEE Harris Fix 1T L8

RV P A AR A G TR S 1B I, BE VT I P64 35 1) Harris #5575V 5 VAS S&IRVE o 32
ITHR . 4R E7R, AFHR AEARSE 1. 3. 6 1 Harris #5015 PF40 3 2 0 T PFNA 4(P < 0.05),
ARJG 12 A H I P 2E 18] 73 H 22 08 (P = 0.977) (WL 3).
3.3.2. FLHEE VAS BEFESLLE

HIMLLEERB, AR5 1N AFHR 411 VAS &R UF5r KT PFNA 4(P = 0.010), 3 MHB ER
PIEE(P = 0.022). 2 6 NH K 12 NHB, PR PIPIR SR EF(P = 0.077, P = 0.644) (1.7 4).

3.4. MABERGEH AR LR
NV FPAR A 22421, X AFHR 201 PENA 4R 5 I RRE R AEAH AT LR, 4 R Bm i &
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HEARIGRIERIER LR B EIEZ TP = 0.816). AiF PENA 44 [ EFA 5 & A #(4.00%) 1% =T AFHR
2H(0.00%), 7~ PFNA ARUAT BEAELE 5 =y 1 P [ 5 2R XU (L% 5) o

Table 3. Comparison of postoperative Harris hip scores

3 3. RIG Harris §8 X TS L5

Harris #5575 95 AFHR 4 (n = 48) PFNA #(n = 50) t P
Y NEREE 79.58 +1.33 61.39 £3.80 -6.771 <0.001"**
ARJE3 1A 84.22 +2.27 72.28 +3.80 —6.553 <0.001"*
RJg 6 1™H 89.66 + 2.65 81.49+3.11 —6.500 0.050"
R 124 A 91.71 £2.17 91.60 + 1.88 -0.013 0.977

{f . P <0.05; * P<0.01; . P<0.001.

Table 4. Comparison of postoperative VAS pain scores

4. RIF VAS EBIESELE

Harris #5515 1F 5 AFHR 4 (n = 48) PENA 4 (n = 50) Z P
RE1AH 3(2,4) 4(3,5) —2.448 0.010"
ARJfE 3 A 2(2,3) 3(2,3.75) -2.159 0.022*
KJg 6 ™~H 1(1,2) 2(1,2.75) -1.647 0.077

VNERVENE! 1(1,2) 1(1,2) —0.443 0.644

{f . P <0.05; * P<0.01; . P<0.001.

Table 5. Comparison of postoperative complication data

5. REHRERMEEE

febr AFHR 4 (n = 48) PENA 4 (n = 50) 27 P
2 IR g 3 (6.25) 4 (8.00) 0.138 0.710
Ji S T e 2 (4.17) 1 (2.00) - 1.000
W PR FR IR 2(4.17) 0 (0.00) - 0.497
TRER Ik AR 1(2.08) 1 (2.00) - 1.000
S ibre ) 0 (0.00) 2 (4.00) - 0.497
Y NEISS ¥ as 8 (16.67) 8 (16.00) 0.054 0.816

VE: -: XM Fisher ¥5Hik636 . *: P<0.05; *: P<0.01; ™: P<0.001.
4. ¥ig

BEAE N 24 s, S B i A 2E A B, Hop IF BRI 50%, H 2 0T &4 [20]
[21]. % 2030 4F, IF BRI RKIER] 2010 FHPIRE[22]. X REEAAAGIFH L, BEHKEATE
EFP23], FHRKE A SRR, I8 75 B WIEMNAR, 1A 5 A & A I KU B . BE
HERZHORT IF RAEEER ISR AR A IF B FH A — 3T 70 [16]-[19] [24], SRTTZ4F UIF

DOI: 10.12677/acm.2025.1541270 3048 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.1541270

BT %

B HA AR IR, R IIRTT 77 EAN B H T AR IF BB I Fe 810, 1 N 2 T AR IR 75 R
HATAMERIE TS . FRA VR R A T 245 UIF IX— 08, RS T PFNA 5 AFHR fE LB 1)
T, BN TR

ZAFE UIF BFATIRSFIRIT AR TR s, B MG E 2, HEERAIEs) ) sekEag25] [26]. SMRHEA
RETE H AR R S ST E T I B @G, WD RERAE . WKL, UIF f4MRHAEYTT F 2K AFHR
5 PENA WiFpFAR 7, 7 208A R e AR R S BRME[27]. PENA Bl ARJE IR RSED[28], A&
HATZ UIF BIREEEIT FB . WEMII M BES M, PENA @B e ] i S H B S % kG TR =
MEE R, ARG 1BV SN Sy, JCHGE R T AMUEE SRR () Evans-Jensen T A& 47291,
ARFFR, PENA FIARHHIMEP <0.001). AR5 3 RAEA FFFEP < 0.001)LL4iIE (P < 0.05)1
WEALT AFHR. {H PFNA JRA R R, EEAERKHENR, e RBUE#rEiR @4A(30]. PFNA IR
Ja R A 3%~12% [31] [32], A5+ PENA HA 2 B FEEMAS), SHECH NS —%, H¥k
AT EEE T <-3.0 WE#H, FERIERE PFNA B 55 H A0l i = .

HIF LR AT AFHR, PFNA AJGFH A K AEZ T 51 [33] [34], A 70 H PR AL S A I ORE e A 26
TGt FERP>0.05), SHILHAA 8, HBERFEAKREL>FH.

AFHR 4T 5 2% BANER 8 A R B D) B 47 R U IR YR YT I 36 (35], IR 2R TIA I R4 A . 44
IHREVRE . TBH IR LR FE R H B, BH 5 KA AFHR 1E AT IFBL36]. Z4F UIF N 24K ¥
PR R M E A S HITHE ZE N, AFHR SEINFF& ANRERSE, & HIE A IR N 1)
J7i%[37][38]. HHT AFHR BT HBAE B KRB 5365 KT8 . — 8o SRHEFFAE F B /K Je AU A4, el 2
ST REAS BT ARER IF B35[39]. AFRWIER T 5K TR LBk, HAW%0H
PRI B 7K YE - BA S G A SC BRI 2R v, B i B A Bl e A% 56, RIE T i Fram i AN FR e T R
EARFEKEHEL 225 R SMEIARE, PLREMA R FEMEHr @& A E40] [41], H AFHR F
ROVGEOR, B /KVEHEE J5 ARG | R LB /5 22k 2 5 7% 1 4, ASEFi AFHR 41 2 IR 5 B
BANE>12 /L A — I AR, FoRE KRR ARSCE Rk thoh, AHFFER I AFHR AH
EE T PFNA FARFER (P <0.001), AH#E/ET NED, SHXH ARS8

AREFH AFHR HAJS 1. 3 NHI VAS B (P <0.05)LLEAR)E 1. 3. 6 4N H 1) Harris #5677
PEAF(P<0.05)%: PFNA 8 i, ARG R A Bt AFHR FIRCRBE LT, X 0] fe 5 5L 6 L kLAl
IHEER E M B EYMOC. ARG 12 4> AWK Harris S5 9E0 P& 6+ 12 N H I VAS KR IE2 13
TR Z (P> 0.05), $EmPIRIAR IR AR .

AWHFEEIE R AFHR 5 PFNA V697 24 UIF BIGIREER AT XL, 87 7 AR A AR RS 5
ThRETIUG 77 AT AEE BB 2 5 . PENA S AR, B30 7R R s 55k, 1
A I B M B I T REREAS 1 = 16 8 B IR R A . AFHR Sl B 7K - RA S G Seil 17 A497)
SR, AR U E R 4 PENA A R468%0, R A5 53 Harris #8170 5 VAS &IV HH
% PFNA A B Z 5T, DRI 3E A B SRR B AR 15 B B RE D B2 SRR S JHBE U i R R 5 12
AN A P2 Harris #0C11F50 5 VAS SIEIE &R, SR AP R AE B 4 @& 5 35 ml ik SR AL 561 )
RERAS, UESETIRIE R RIARZ, UG B T Tl SEP = KA TS . {2 PFNA 4H 2 51 A [l e
FABN¥ R AE T B B ba B2, T AFHR ARG B FRRIEEEREOR, XA TRATH] € Im K7 i /&
BEEA TN E R, A BRI DA S T

AW RARGAE LN T IR R Z A 158, INREA BRI 7o 0 21 ) S 28 ORI A B i M BR T s, T A
TGRS MR B PTH] K Evans-Jensen 4} BUEHT T LLE, A EHAN AT RERS M TUS IR K, B
W SIFRESSE, AIREAEAEe B m s, FoU, 12 S F BEYS A T A 2 DAAS T SR AFHR (BAK (52 3
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TPHTEETIERE— PR TT AFHR M1 PENA FEAN A & B Bika RE L LU 3T R A N B s i, i
TR SR At AR R RO IE B2 22 MR

5. &

O XEEETE >-2.5 FEF UE IS M sE i D) e FRag i e 3, ILseik £ PFNA LR

FARCI; @ R I F R B [ R AR, BLURGESRIRRIK RATEhRE AT 1085, HHE4E
AFHR LU R IR ThREVR s @ 2480 A A /B 1 BAR T OLHEAT 2 22 BHME, 2 MAAG K FEAR Y
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