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Abstract

Proximal humeral fracture is a common osteoporotic fracture in the elderly. Most elderly patients
without significant displaced proximal humeral fractures receive good results with conservative
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treatment. Non-operative treatment of displaced proximal humeral fractures is less effective and
often results in shoulder pain and limited mobility due to deformity healing, which severely im-
pairs the patient’s ability to care for himself and requires surgical treatment. However, the treat-
ment of displaced proximal humeral fractures by incisional internal fixation still faces the follow-
ing dilemmas: due to osteoporosis, fractures are often combined with compression bone defects,
and anatomical reduction of comminuted fractures is difficult to achieve; common internal fixa-
tion devices are unable to maintain osteoporotic fractures until they heal. There is still a lack of
consensus on the choice of internal fixation treatment for displaced proximal humeral fractures in
the elderly. By reviewing new guidelines and literature, the author discusses the appropriate treat-
ment strategy for proximal humeral fractures in the elderly.
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1. 5l

JkH 3 vt i 4t (Proximal Humeral Fracture, PHF)4f k& T 65 % UL 2845 N, AR T 18 iz ity i 41 A
HEER B 47 5 28 =W WA BUE AR YR T [L] [2]. BEAE AN RS R A fE RN T A dan 39 0, PHF
PR A2 T, Tk 2 2030 ARG N A, Hoh i BB A & LR K FR [3] [4]. BAREAE PHF 2
HAKBE RO 5182, (I & Rt B s, AR SO R B DUSEI, I FL WA A ] 5E
FETCIEAE R PO A B HT B AL R S, RIEIRIGTT BIME S 24 PHF 103697 7 R B RFIRIT
[ 8 A OGTT B #:[5]. Rangan S5 [6]MIGIARTEF LSS R BoR, TEBAME PHF KA )G 2 &£, FARUAEIETF
ARYLAE 1) 25188 55T 9F43 (Oxford Shoulder Score, OSS). Uy FE 143 Al 3T AE A A 175 10 25 5 THI 1 25 S 38
it 2R (P > 0.05), $ERIRSFIGIT H5FRIGITRALME PHF FLEARST SO o R Z AR5 1IE 5 24 0E 38 1) 52
R, HATH TR B TIE B IR T RIS AA S = SR Bl 5 ST R 4R R AR, IR IR Z AR IR
iy T B VR TT R, IR S
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P 30 i P PR G5 R B DS M, B Sy REETNT . /NGNS R i . AREE
HIR B3 M EEAT TR0 T I7[7] LI 1)e 24 PHE RAEY, bl i Ve 454 2 1) (R A 38 B RIUR
FERLPR 5 L B YU 4k A ThRERRAS , HET SR KATIZ B IhRe Jw . BRIk, ke o i 454 1) A
X T PHF B3RS A T DI Re IR ST A B S XITEAR[B] S (E A T il i 8 E-3D %7
PRT AR ISR E PHF 88255 (%) B 30 i i B R 351 248, IR HL 5 1annotti [9] Robertson [10]. Hertel
[LLVEE AT T EAT LOAEE, R IR L N %) v i 1) 2 5 (Cn Bl v B HIHL B Sk 0819 il T 22 4% ROC
S5 /N T BRSE B R B, JFHRH B Y PHF B3 R S5 45 m IR 9 AORE AR 2] B 57 1 RSE i FHY
YA 78 4G M SR AR B . RATE IS F B B =g s . B0 A SRR DA R A o A A AL
(B B P AL A B A b SO TS
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Figure 1. a. Anatomy of the humerus; b. Schematic diagram of the anatomy of the shoulder vessels and nerves
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Figure 2. Schematic diagram of blood supply to the
humeral head
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PUA 1) PHF 43 284 R U #F L A2 9% Codman JRFR[14]. FA7E 1934 4F, Codman k8 i 2 9 DY AN 38
gy, B Sk RANGEFTRIBEE T, FEELIEat b3 2 8 3 B e P PHF #4720 B (O 3).
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Figure 3. Codman Trauma classification a.
Greater tubercle, b. lesser tubercle, c. head
fragment, d. shaft fragment
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Figure 4. Neer Trauma classification
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Figure 5. AO Trauma classification
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Figure 6. Hertel Trauma classification
6. BaEimumE i Hertel 738

3.2. BERE EFIMT

B BUANAE S& — Fh 2 S VR B B8, I8 a1 ) 5o B R I, B RS G, a2k T B9 0 B A R AR
FIRRE[19]. JRERE ERHIWT T FARIBITEFE PHF BHEREEE N, A E RN P84T 3t £
71, WX E YT E AT AR [20].

B ORE B T R R AT A, BTG R B AR X Aol i€ ¥ (dual energy X-ray
absorptiometry, DEXA) [21]ill % (1) %5 FEAE AN e S B 1 5 v 20 S0 1 70 » v 4 T DA A 30 i 114 Je 388
& BATAT LUE E 2 P MRI FBGE & CT (Micro-QCT) R 5 ki 1z i B /N 2 0 55 Al s 1) 465 44 LA R
RS EEA MRS IR, SRR R VP Al S TR AR AR RE, AR T AR € 78 3% 967 7 & .

4. B4 PHF §95857

L PHF W2)T 5 B2 SR UME, fEEHENEERERRN . TUARE BislE, TaEa %58
M2 B R B MAL IR YT T7 BRIt R R
4.1. EFRBTT

KFAEFAR T RIBIT PHF 7305 BB R . B RGMAFEE . BRI . B P 2R 240 5[ 6]
[22], ZHF LW EFEAL(<L cm, < 45°)JZ4FE PHF B8 2R 5F 16T IR R 17 [23]. #ArtE PHF 4755
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TS AL R R 55 A e S E SR IREE ST I B LR RF B AL . IR EE R B B R
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1 )5 28 ) At v DL it B ) S 38 B Al FH B SR 29 S F it o Bl A6 B AT I G 0% A g oG 1
M EDED IR SR SR EHER, HWNREIBAE IR TR, a5
M, MEB S RAER KA DL. EREYI, BEEXRTHRENATEREINES NET, H
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4.2. FRETT

4.2.1. PIFAELRWRAEE

O 30 S A ) PR AR NSRS ARAE RS A 1K) PHF 697 v (4 T o b 2 W1 (0 BT HE 35 [24].
Pl 30 AR ) R AR AR P T AU MRAT AN 2 TR AT A RRE T, JF LS & I BEIRET 5 e R Stk
S Y I E AR A AR ek, A RO PURUR AL 2L 5 R R BN g, AERr B 9 B AL E &G [25].

NTAET AL A AR FEYLL T A BEME . BETIRE, FARMAL A B R sid
Mk e MR H T RN NZE =ML, BRUINER I Z = MANLNEL, Sohn Z5[26]HF Fi 45 R oK,
ERPFA R FARNEG)T PHE BA U IRRAGAR 24528, (HR2 = MNAEE B 05 N Jf B
FARM R H 4. Boileau [271@ xS b2 3 AABENET ST 2 AABEA £16)T PHF 77802 I A3, K /b
ST PR R A AN 7 [ R AR R JE R I REIR R OGBS T AR GUAAAR D 30 S PR 1) B0 AR AE
Bt BTN a1 g FLOLIE 7), Rrb ol M gLk inaR K. /NI E, JFRERE
AUINSERAZ B JE ML, AT R T ARG R R IIREIRE . B BRI 24 PHF (3%, 80 A
I R 4 g R DA A o Y [ AR E

Figure 7. a. Schematic diagram of anatomical locking plate internal fixation of the
proximal humerus; b. X-ray of proximal humerus after anatomical locking plate in-
ternal fixation; c. X-ray after double plate internal fixation of the proximal humerus
E 7. a BREILREHIESENRAEEREE; b BB ITimmREIEHE MR
BERE XZ&h; ¢ BREEHIRBRABERRE X &h
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H BT AT 2 BUATE PR I BE LR X IR I 25 R ], AREEAE T AT, SRV = ALANAR A [ 3 iR
J7 PHF REATDXT 42 i 5 (ARG B ERRE ), (B BRI IR R AR A ik 49%, VLB RO AN
5 X FAEFARIIT[6] [28]- Sproul SE[29] AW FL 45 R, FEHRBRIE B Sk PRI L A )5 B R AR I AORE
RIEZT 33%, L145 14%H)EF IR G I AIETTHRZ —IRTF AR N T IAIRET DI . R e o 45 01 AOE
fRE, AT AR 2 A BEE R A BN A B S RET K [29]. 258 TR T, AT 1R A SR AT
R AR E WRET (A ] 52 7 ) T DARE G AT ot Sk e 6 TS F P E A BOBRAN R, AT AE S A
0 B Jo Je e P R A1 A I B S AT, ENECERAE 4 mm BORET, JFE5 G AR 2 A EEE AR T
B JsUs PR BRAT 573 [30]

B AR 114 ) 2 R MR N I EE SR 5. Osterhoff S5 [311IRIF 78 45 TR, itk 4
B RE A5 2 L AN 5 R A9 0 W7 8 PR 1 DLE RS R 3R . A 5 E0E s A e e AR 45
P ERARAT « XU AR A [ 5 DA R R s PR R B S5 g AR R B A S 1 A 00 25

g e AR P T SR B 3 P 5 PRV SRAET SCRR OB B Y B MRET [32] [33], k- BRRET ) 2R AR
TN DS IEE SL A T 7, BRET 7 1A 2 RHA b, PREEIRAE B K ECE N 4~5 mm. AHF A SRR, T
JEF S TN J7 20 25%IX 35PN 4 BT A WRET 34 TR AR R P AL R/ T [34] - Flatow Z#[35]7ERTFE 45 i,
AR AN i B SR A A0 2 PO A ) A2 A5 i R AT 37 S R L A 00 R, i A A A P
A B T R AR S, B BUE IR SS & I IERARET REA AR R E I R R A

Schliemann 25 [25]7E T 7t AT 418 i B2 AR A [ 52 ¥ 9T PHF AOAREVERS S, 7T DUIE R B E AN R 45
5 3 S Y AR R PRSI AR X J B PR A 8 DI ¥ i 1) R A7 TS VA5 B RS A [ 7 2 A O
Gardner [36] 55/ H H i B 5 AR 45 £ B 3 s M P (R b S A JHE B 1 T T PHIF JE B ASETTRT
it PO HE L T SECRD PHIF (RS VE B Shant, R B P B A SCEERE B SR T, AR e 1 Ik E
I ) S S R, RO R i T B AR P i B AR AR E N, e AL R R I AL [37] M R A
A B BROREL N T A 2 0T 2R 1 I REUAN 25 200, 850 fe 68 M DAk AT — JI84& . Schliemann [25]427R, Al 570k
B A e &, I HANHAD AR Y — R, BRI GE . HER SN A R .

PHF RSN PAY [ 5 & 4 72 A MU RS [ 58 12t _E, AR AN EAT P [ € [25] (WL 7). SRR
PR I € 16T PHF AT US4 3t SCEE R B AT A7 Rm b B 3R R IR AL 22K [38] - XUEMAR P [ e R
T PHE AR Ve AR JEIR R AL ANLERE, HAEAT R BRI EE . MINA A BN — i e
AINEARR T X RO P00 R S RO, Sz A 2 RS [ 1R 3 SRRl E e 7 6
TN BCE B AN 5 TR, R St I A AL R, R M DR B Sk (1 A
I BE[39] 0 EART PN E A B AR R Tk M BE K SCHE oM B, (ER S B S Sk A Bl ]
RE, M0 H R A AL AT SRk — B 5, 7 E I ARE SRR 1T 22 [40] 0 M1 i i 1405 00 80 2L A D DA
AMXEER 5 T7 R ELR SRR, AT RN 2 1E PHF f K 10 5 RS AL A0 Y B T, (HL 25 5 3 e it S
ENBKAUR RHUURE, 55 T BUIE B kSR ISR SEAAR 5 )5 55 SN eI RE 1 K H [41]

MEAER,  AO 8 I i 45 e T i e ) B AR T B SRAA 1 PHIF (1928 38 R AN W et Py i 25 3 14
weit, F LR SR EY) T A R E PR [42], B IX LT e b4 1 SERwl R T Rb A g it — D SR

4.2.2. BENTAEE

Mk R AR UE R B ERBUE Y, WE I im S BE A BT R G et NS AE T . Dilisio 4%
[43]FIBEFTdR . BENET A E IR TTE 4 PHF BT RCS H7 dh it i . PHE (OSRAL. SR8 I AR SE
BERA K, TARMRIFRAE R R A WS H T sk S AH .

55 LARBEPATIRYT PHE B0 3T & R ROFAOE R BRI R [44]: 1) BEASFTIEm MR Beit, 46
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48

AN BT M ENUE B, 5 R E R MU R BRIR V4055 2) WRETRABD . IRET AR R BALZ R MR A
FEBUE R BB A R N T H R ARG BT 2 AL E R AR B IEVE R 55 1) & 4%, Von Riden [45]
FOGTRM 1A ET L B RO ORE S . SR A AL i B B BORE N ETIR YT PHF BB IR A R %75 ThRE
W BT, ABRICIEA BRI BT Fa s S5 9 AOE ) K 2E 3 [43] [46].

T2 BLE RSN AT RGER A BIUE it il T 45T SURAT 2 A BN w71 5 S0 LA IR ET B E
[ E R, A R TIRAT . AR E A BT SEIF AORE I K AR AR 471

LT, i B EE R i BB N 4T R Gep) 2 is T PHF (13377 . Hessmann S5 [48]7EWT 5T 1
FIZYERE . 221 T AUE R AT [ R B i B R, B PRI BT AT SR i A [ 58 BRI AR E 1
55 3 ML o BB N AT R GG A T LT A 828400 PHE (WLIE] 8). Wu S [49 it o) bk -1z s e 35 891
A5 MultiLoc &t A AT N B E VR YT PHF BT R0h AR, PR BV YT RCRAH 2, (BB N ETFEAR J5 1R )
Gt JR ST DRV 5 AR T BUE AN - BE AT Bt B IR B AE T 1) X B3 A B BRI/,
AR TREFIRAFRIMAE: 2) BEARE FWPRREMIRE, G T8 F KT IRE: 3) BN o
PER E, IR RCUE B, AR P 2 SR BE A 52 B8 e (1) ol 17 £ 280N HL 9 703 [50] - BB AT IO EEIR R
FRE TS A S 7 R R AR BILATS 5 478 UE R S ) SCRF[51] o

Figure 8. a & b. MultiLoc Humeral Nailing System; ¢ & d. X-ray after intramedullary nailing of the
humerus
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NILJA KA EHRAEIRTT PHF (¥4 Lo P .

1) NTHJERATEMA: Nijs SF[52]5F DAERIBT UM EE 73 A Sk PHF SR 8 B4 1 T R
KB, TG R W DO T AT ARG T (LR 9). M R E5 T RE i L Ml & /2 JR R 1T DI RE R
R . Boileau [53]IA4, FHXTTEHIARBMMITIRESTH SRR EHIA R, KEITRIY
EEBAEEH BN TR RATARR . 85 A AR w0 S A 2R 5 R 451 5 N TR AT Bk 4 45 [
SE, W T EFEFBAAR PHF 58, T HALE KGR EERICT, BOR 5 ARG UIFIEfE X
S5 E 3. Borowsky S5 [SATiH I A 15 SRR R, AR 2R AE L2 )7 8000 XM Hi KT i Bl Jm B B
T DERUIRIIR, RAFEEELREN. A0, Lambert ZE[55] W FL 45 RiEor, ARl REsTy
RAFMBEI B A A A TR B S .
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2) RENXANTIEXRTERA: 4R, REXNTE RN E B i3S NRETEJE Al T 5l FE
WA R 2224 PHF HI¥GYT[56] (L& 10). Chalmers Z5[56]H G AT Ft 45 REH, 2R ERNTE*T
BN EFERGRIRGEM . 8T DRV S5 77 3 AR T8z 8 B 3% . Brorson %5[57]
A aE R R, B RANTLE R s R R a1 E B

Chalmers [5613A 4, KRENNTJE R IEs) EEMKB T =ML, P RETEEH o 8
KT RE MR MR/ o (E R B R G5 1 HE 3 18 BB B G B AR P A M I PR LS (R R A 26
Visser 5[5814 40t K, MR 13 I K An 26 5 Bl b it B T BRI RS AL AR FEAE G, £ 50%E 4 PHF &
HHEIAMMERG . Werner S5[50]MRF T 45 R Eor, B HZ B AN TJE T B #R 5 55 i 1T
K426 cm, XA ReNERMERHIG. REXNTHERTERAR BN EEZN N =M, H3E
ZMAPEBISCRC,  TE IR IR0 iR PR 5 8= A LR 25 IR 22 R SCIC #I0Ke 2 s MEE 1), MRS it A 4 PR

3) NLEXRTTEHTE R4 Brorson F[571HIH FifG H, FECK R B 4 R W) 5 2 5 DAL K 4h
FEHIE E RN A, s I F R AT R E RN OISk SGE TS . AN LJE R Bk
A RGMRE A BEE RN LA E O RN S B O BRI T 23 . 22 E 1 B RIS
BEAT ZSARIAEIT, RTAE TSR B AN O A b, 30 ST e T S A AR o A O s B N TR S (W
K 11).

Figure 9. a & b. Shoulder Joint Replacement System; c. Post-operative x-ray of artificial hemi-shoulder
joint replacement
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Figure 10. a & b. Inverted artificial shoulder joint prosthesis; ¢ & d & e. Post-operative x-ray of a re-
verse shoulder arthroplasty
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@

Figure 11. a & b. Artificial shoulder joint replacement platform system; c. Artificial shoulder arthrop-
lasty pattern diagram; d. Humeral stem prosthesis
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