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Comparison of the Effects of Bone Cement Reinforced Screw
PHILOS Steel Plate and Multiloc Intramedullary Nail Internal
Fixation for Osteoporotic Proximal Humeral Fractures

REN Jing’, ZHANG Jiao-jiao.
Department of Trauma Surgery, Zhengzhou Orthopedic Hospital, Zhengzhou 450000, Henan Province, China

Abstract: Objective To compare and analyze the effects of bone cement reinforced screw PHILOS steel plate and multiloc intramedullary nail internal fixation
for osteoporotic proximal humeral fractures. Methods From January 2023 to January 2025, 102 patients with osteoporotic proximal humeral fractures
admitted to our hospital were randomly divided into two groups using a random number table method: Group A (Multiloc intramedullary nail fixation)
and Group B (bone cement reinforced screw PHILOS steel plate fixation), with 51 cases in each group. The surgical conditions, pain levels, stress response
shoulder joint function, and bone metabolism of the two groups were compared and analyzed. Results The intraoperative bleeding volume in Group A
was less than that in Group B, and the visual analog scale (VAS) score on postoperative day 1 was lower than that in Group B (P<0.05). On postoperative
day 1, cortisol (Cor) and norepinephrine (NE) levels in group A were lower than those in the control group (P<0.05); one month after surgery, the Constant
Murley Shoulder Function Score (CMS) and American Society of Shoulder and Elbow Surgeons Score (ASES) in Group A were higher than those in Group
B (P<0.05); One month after surgery, the C-terminal peptide (CTX) of type | collagen in group A was lower than that in group B, and the osteocalcin (OC)
was higher than that in group B (P<0.05). Conclusion In the treatment of osteoporotic proximal humeral fractures, both bone cement reinforced screws
PHILOS plate and multiloc intramedullary nail fixation can achieve good results. However, multiloc intramedullary nail fixation can reduce bleeding, alleviate
postoperative pain and stress response, promote early improvement of shoulder joint function and bone metabolism.

Keywords: Bone Cement Reinforced Screw PHILOS Steel Plate; Multiloc Intramedullary Nail; Internal Fixation; Osteoporosis; Proximal Humeral Fractures

e LimEiTeEFEAEERESITRE, HARS5BRER
MEYUINEX, MERFEAOZBRUFENBNEST, ek
HEITNEREENHEFASHBEE, ERAZMEEAR
BEENEERZR", ¢ B8REAMEGSEHSITIREKS
FFARE, BRIESITRELBUEEFENMUAR, NTFF
EEEBURFRERTIHRG, AFUFRRE?, £BFK
BN MR B im B B9 F 3, PHILOSBIE IR HEE
BARERAL, FEINTFEZEEERMRNEERSE, ZE
ERAHEESLY, BXELNBIRBUIZETHNETERARR
FAFPHILOSHIRNEEPREXINESHUR S T2 14",

(55—1EE] £
A (BREE] £ &

MultilocBERI 5T E E 72 B B i B4 A T R BN S — Bt
B, BRANEEDFRHAZERHEE", BFiXFERHR
BB BT AT N R RS EA—ir, KR
Eb 93 B KR BR AL IRETPHILOS IR S MultilocBER TR E &
MRANSR, SEARKAREFRESE, NREWT.

1 BEEHZ*

1.1 —f@%ER F2023F18ZE2025F18, EREREERIK
AM1020 B RS SIERSITEE, B itEY LM
MBFRHFTDA, DHAAMBAEZS1H, SHREERE

B, w, BEN, FBHRAME: 5L E-mail: Renjing66601@163.com



JOURNAL OF RARE AND UNCOMMON DISEASES, APR.2026,Vol.33, No.4, Total No.201

BZEASME, A B2561, 2266, Fik61~84%, FiY
(76.31%+5.82)%; BINEFAMNEL~5d, F19(3.27£0.83)
d;, &Z=M2161, GM30%1, BHERE: Em25F], EELTHI,
SAEATEGH, HAh35I; NeersB: IMEI22f, IE29%1, B
4 823, @28f, EH860~85%, F19(75.9616.14)%;
BIEFAMNEL~6d, F15(3.2110.79)d; AM24%), HM
2760, BBRE: FEw246, BEI166], SEAESH, Hib
3; NeeroB: 11E25(), MIE26%, FMA—REARERE
EZ%(P>0.05), FEALM, SHREERCEZRASIME,

NKTAE: FEMEXELRER hATE, WiZhBRR

WS EmEEH; NeerBII~18; BEFARIEE; L
BARFAR; NHILER, SENBRER. HRNE: FRES
T, BEZAET,;, @A, MERH, SHEBURE,; &7
TERNRRR,;, aHEME. 848 BlAR, (aEERX
TIHEERRRS, B, BXRTRAL, aHE#ER.
1.2 A% AA(MultilocBERFTABRE): FUBESEHES
SRR, BEINFEMI, SEEERNBTEERSUMMAR
FRE. SBREFIIMIMATUIORZHEN, B=BAFERANLST
HETHALEEEDB(ARPECBFRIPREEDS), BE
REEBSRENE, ERMARLESNEITHUTIIAR, =
BEBME RN ZKASKR, B BRI B 235 & i
HITHERKREN, FCENSEMMABRIENRRE, T
BAREDSIHEELARAXAMASmmbBEHR =, AT
DRI FEE, BMSERNMultilocBERITASHEN,
WEREITRHA TS XN E F2~4mmERE (8 F LUNIGT 55
RBTERAE), UL ZLTEANRERE. CENEM
T EELRE TR EURERFERITENIEH T
R, HEREAEABENNNZERITMETPE, ZHEAN
12K BETHITEE, BABMMEEN. NEERER,
EEZEERFIO%45,

BAH (B ACERIEFTPHILOSTIRANEE): FUBERE
HES MR, BHEIVFEMI, 2MREBRAN-ZBANERA
B, BIEEK. B TARERGERENEBRREORTNF, A=
AR SBANZEIRNALERSEHENE, REXEEER
FAKIE, ZHEEETIRG, BbRETIHE M hh A REERA

ERMBES|EM, MIALEELETHRIENIHRRE, UREK
HIEREE, 2MZAIEAPHILOSHESIB IR B T L E AL
BTFASMmM. EFHEFGIMIBmmEKIE, RESERIRFEN
PIEIRE] I AIRTELS, HF IR FIILSELL @B XY S
BITRLHEESETE. FEEDLHERITENRBIE R
EFRAE A, HIBETEMERAETE, EXELEMNSIET
BIEFNBKR, FENED MR CEEERENE
e RABEE. BAEMRINIRBREZERESTIO,
1.3 MBI (1)IcRHALABEFANE. RbhHmEs, H7E
AEld. AETdTEERAEERBRERE, FTHITAANRE
PAITFE % (VAS)e VASTHESSEEO0~1097, DESKBREEZIE
H*E, 2)PHNEARF. RE1dRMNFHAEREFZFEEE(Cor). *&
B ERRER(NE)KFE, TE@IRERABEFHKMIML, B
O BMEUBBRRERMHIEN, )23 ERGITA.
RE6B XA Constant-MurleyB X T IHEEIF S (CMS) 23K,
EZEBRIINEIEMNSTESD (ASES) 2RI WA B EHITEN
e, CMSERS AR, AN, EHEEEAE, %9100
7, DESHERSEERX, ASESERS KR, TEE
WA, #7100, DESHERSEEEX. 4)2EARG
1MNA. RENBREMABEFKME 0D B MENEIE
RRCKIHAK(CTX). BEEE(OC)KF, MG ER L.

1.4 51+ A5% FRASPSS 23.094, 8. itEERHFI#
RA(x +s) F(%), Ft. x +sil, P<0.05HEEES
TEE N

24 B

2.1 RAFAERNE AARFHMERBAL, REL1IH
VASTEAEFBLA(P<0.05) M1,

2.2 MAMNB RN A8, MALITEBEEES(P>0.05);
Afgld, AfHCor. NERSTHRZA{E(P<0.05), M2,

2.3 MABXTIhEENE RF11MNE, ABCMS, ASESIENS
FBA(P<0.05); RE6MNARHAITDTBEEER(P>0.05), 1
=3,

2.4 MABKBMNE RE1INE, ABCTXRRBAER, OC
STFB4AH(P<0.05); Ail. RE6TBRAETLTHEER

R, BHIRER. NETRETEABIE M. WAEES (P>0.05). &4,

R]1 WAFRIERI L &2 MANMR IBIRR L
A5 n  FAREE(min) APHIME(mL) VASITS3(59) A5 n Cor(umol/L) NE(nmol/L)

ARiE1d RiETd AHi rE ARl NE

A4 51 87.53+14.38 71.46%+19.82 4,06+1.23 1.93%+0.58 A4 51 37.56%5.89 61.92+436" 4.17+£053 6.48%+1.14
B4 51 89.81+15.74 118.75%12496 531%1.48 2.01+0.67 B4 51 36.94%6.17 68.43%5.02" 421+0.46 7.69%+1.35
t - 0.764 10.596 4.639 0.645 t - 0.519 6.992 0.407 4.890
P - 0.447 <0.001 <0.001 0.521 P - 0.605 <0.001 0.685 <0.001

E SHRARFELL, P<0.05

* 165



FOERRE 202648 5335 5§ 41 S52014

R3 WABRXTIEEIT IR LL(2)
485 n CMS ASES
AELITA RE61A AREITA ANE6 1A

A4R 51 4853%7.95 6572+9.41" 49.74+10.36 67.19%+8.23"

B4 51 42.68+8.47 64.89+8.96 43.01+9.54 66.4619.11

t - 3.596 0.456 3.413 0.425

P - <0.001 0.649 <0.001 0.672

E SAREARFIMAEL, P<0.05

R4 AR
A3 n CTX(ng/mL) OC(ug/L)
¥ N: AEITME AFEMHE AE REINB ARE61A

AR 51 0.51+0.09 0.29%£0.06° 0.24%0.05° 15.06*1.21 20.43%+1.72° 23.46%1.89
B4 51 0.49%0.07 0.38%£0.08° 0.26%+0.06° 15.12%+1.09 17.58%+1.54" 22.94%2.17
t - 1.253 6.427 1.829 0.263 8.816 1.290
P - 0.213 <0.001 0.070 0.793 <0.001 0.200

. SRARFEL, P<0.05

3iF #

BRGNS EHSIFEIRKRNEL, HATH
R—EREZXE, BRBAERUBEPHILOSWIRS
MultilocBERETRBEEEZBITRE AT HYBIE—EMN
8, BXFHRZmENBHRARRE""", PHILOSHSIR
EINRAFBL ZEETPHBITEER A, TSNS IRE
TR EMNS ZHRTEETE, HARARELFIRSLmM
MENREMNTEY, EE5BKERLEBIITAEEIRIZSTIE
BHH", MultilocBERETIENE=RILBEBRREE RS, H
RITRE T ZFEMERASEYNERKES, EERER
EEN., BEERHEMNT R = AXHEHEFE, A
HREBINEUBNNFREN",

AT BCRIBILIZETPHILOSEMR S MultilocBEMETRE
ERTXIL, ERETABNBFACMS. ASESIES KCTX.
OCKFHTLHEEF(P>0.05), IRRMIMARINIIBERIFHY
R, IENNERESNRS, REEBXTRERE, AR
BT KW, AMBRPHMERBALD, RE1dHIVASIERETFB
4H; AF1d, AfHCor. NEBRSTERA, AE1TH, ALHCMS,
ASESIF/AETBA, CTXBAER, OCETBLA(P<0.05), A
MultilocBERET R EIEE BB RBHN SR . (2 RHE A
MINRERE L BBRE MRS, BICRRIMIZSTPHILOSIR B A @
HENCRRMIEETIER ), BEFEEBISHRIMI, EILEF
SME, SHPZRERE, EINARPHDEARGERBERE, N
BEARAEIAERSHR N, MultilocBERETNEE UL S keSS
AR, HERRIEN BRI, 858 %BMAELR A
BMERG, BEREEE, TECor. NEZNERFHN MBS
B, BFHFRERABXTHINEEME. MultilocBERETRERBH
SMUTHBINER, BERDNEABEALNFE, REMERGE, H
RAEHN™, BACEIRWIZETPHILOSTNR BT E R 7584 S 5k
BREBEERL, BARBTENMERNTEMRRE, TES
BEIIE, MMultilocBERETNEEARPII . mE. HRAR

166 -

Fip)\, ERIPEREMLME, MREEE, RNPOEEE
MERBERERN 7T, AIestpSAREIEIER, B
BAMEE, MEBERKTBEEY,

GEFTR, AERBMEREERSITNIRKETH, &
BIKBIERAIPHILOSBIE MR R4t 5 % =HiMultilocBER 1T
NEERAIRIH B ZBIGRITH, EMultilocBENITAE
ERERD I, HEARGERERENARNZE, E¥HBX
TEE. BRBRHNE,

S5

[LI R, 280, AR S, 46 B 30 4% 38 R 4T 3007 % 4 BE B 0% B 4 89T O [T]. 52
JE AR, 2025, 31 (1) : 31-36.

DRIKAER, Z5T, FAR. #BARMAEL AT B RRM L r g EN
F A ). R E E 42 3%, 2024, 52 (8): 771-775, 781.

BILEE, EFEZLN - T, T4, B ARG WIS PHILOSHBIEIT % 4 F sk
BB B (7). s E B 5 4R, 2023, 12(8): 593-599.

Wl RgiE, & — T, 4. FAFARBUBETELPEARNE LS AT LE
b IT BB YO B RGN M B AT 6t g (7). o E 21 28 TR, 2020, 24 (15): 2335
2341.

SIE4H, A4, TEE, 4. BFIOn8UE 9K F % 5Multilocf ) 4T 697 it & L 3m &
Y BT IBLA 697 A [T]. A A4 B R 42 &, 2023, 25 (1) : 971-978.

[lHEEFLBRF N LFTEERRMEY, PELESF L EEFF O EER L5
EHERZR A, PEHERMAEARAR T LER GG ER S £ L %4, %. &
I B AN M AT B A e K FER (2019) [J]. ARG 28 R, 2019, 35 (9): 769-
775.

(71 D3, 3%, MEig s, . M A BUR M T LB LOm BT ARG R =¥ ik & K3t
B & a7 J). B RS2, 2021, 30 (2): 166-169.

[8] B, fT4E, 28] B, %. MM ANAT W E EiBIT Neer =, =3 k& U & 4 [J1.
dEEE, 2022, 34 (7): 72-74.

(9] R, 4, fF R T, %. PhilosHAR 5 # W AT W € 697 47 B R M M Neer TIA
Jib B A T T AR (D). A B B ARG I R AT, 2021, 18 (2) : 4145,

[10] 4 7 18, x| 5, 4R, . Multiloc® 4T 5 Philost F4RMIE T # 4 Neer =, =3
AP B S BT RO D). B AR A 2R, 2022, 31 (3): 202-206.

[11] B = %, x| 4. Philos4UARN S5 Mul tilocH Py 4T 67 Neer I B L & 3T 3 & 47 AR (1]
GARE S, 2024, 45 (10): 1283-1287.

[121 3K Ak, B, 4% &, % Multiloc A 4T 5 PHILOSAK 367 fk & 03 & 37 B0 2R ATt
[3]. IR 36 K 4 (B B0 , 2022, 19 (4): 24-28.

(1318 H%, B/NE, BEHE, . B/KRBAIEETPHILOSAAR SMul tilocH 4T W IE = &
B LB IR BT AR U], P EE S X FHA4RE, 2024, 39 (7)1 759-762.
(14133, M2 K, B ¥ F. Multilochh 94T 5Philos4iMRiEST Neer —. = ML F Vs F

FrEgI7 AR [T]. L B 447, 2021, 37 (1) : 1450-1455.

[15) %) & &, & A+, 54, . Phlios#AR SMultiloc® W AT 6T X Bk B L m B 3T 2 47 &

Hi T 2t AR [T )1 46 B 2 B 4R, 2022, 37 (1) 55-58.

(WFsHHEA: 2025-08-07)
(RITREE: WEH)
(HERRZR4E: YIgE)



