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HE: [BrY] misHERTSE /NI OS5 RO AL A B E IR AR ML E i B I IR RS TR [F33E ] 1EI 2019 4F 3 H—2022
4 3 AARBEERHGA R 87 Gl AT B T8, DABEHLECTRIE D AT (44 6)) FUNIIEOZE (43 61)) . HeB w2
TR BEVISGARER . [ER] MARELWFE R TA, /M AR TARMRE [(94.3+9.2) min vs (79.1£10.8) min, P<0.001] i
FRTIFE, (HY O KJE [(7.440.9) em vs (10.8+1.5) cm, P<0.001], A2k M1 E [(138.6+8.9) ml vs (190.2+13.7) ml, P<0.001], F3)
T SNFE] [(6.4=1.8) d vs (8.9£1.5) d, P<0.001] FIERERTIA] [(8.520.7) d vs (9.7+1.1) d, P<0.001] ¥ .2/ D F I dH . A5 Bt 4R
PI4LEE VAS 3741 . Constant—Murley W43, HiiJE_L45 AMNE L2 ROM ¥R (P<0.05), ARJF 3 AH EARRBVIRS, /)
FIZH VAS $E43 [(1.320.5) vs (1.620.7), P=0.024; (0.8+0.4) vs (1.0+0.5), P=0.042] ¥ B &L THHH . A5 1. 34 H, /IMIEZA Con-
stant-Murley ¥F43 [(70.33.2) vs (68.3%3.9), P=0.011; (82.5£5.7) vs (80.1+4.5), P=0.032] ¥ EAL T I L . ARJSHIRIHE] &, /M
HHTE L2 540 2 ROM ¥ B0 T (P<0.05). 2507, MABIrEMRNZEFTEITFE L (P>0.05). A
J& 8 /NI AT AL A2 (1] (%), 34 (77.3) vs 25 (58.1) P=0.028] & 15 TIH 4l . ARRI A 25, PHZEA]JE 16 R IAJBR (subacromi-
nalinterval, SAT) IZEF LG (P>0.05), [Z5¥8] /NI 07 N [ & AL T RCE] F 38 ] T340 7 B AR Ik s 1
#r, /NI EIEORBEE A SR BT a2 5E, AT EIr LA .
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Comparison of small incision and open reduction internal fixation of proximal humerus fractures in elderly / ZHU Jian—
jin'?, PAN Yong—wei"’, ZHAO Zhe". 1. Department of Orthopedics, Tsinghua Changgeng Hospital, Tsinghua University, Beijing 102218,
China; 2. School of Clinical Medicine, Tsinghua University, Beijing 102218, China

Abstract: [Objective] To prospectively investigate the clinical efficacy of small incision (minimally invasive percutaneous plating os-
teosynthesis, MIPPO) versus open reduction and internal fixation (ORIF) in the treatment of proximal humerus fractures in the elderly.
[Methods]| A total of 87 elderly patients with proximal humerus fracture admitted to our Department of Orthopedics from March 2019 to
March 2022 were included into this study. The patients were divided into the MIPPO group (44 cases) and the routine ORIF group (43 cases)
by random number table method. The documents regarding perioperative period, follow—up and images were compared between the two
groups. [Results] All patients in both group had operation performed successfully. Although the MIPPO consumed significantly longer opera-
tion time than the ORIF group [(94.3+9.2) min vs (79.1+£10.8) min, P<0.001], the former proved significantly superior to the ORIF group in
terms of incision length [(7.4£0.9) cm vs (10.8+1.5) cm, P<0.001], intraoperative blood loss [(138.6+8.9) ml vs (190.2+13.7) ml, P<0.001], ac-
tive movement time [(6.4+1.8) days vs (8.9+1.5) days, P<0.001] and hospital stay [(8.5+0.7) days vs (9.7+1.1) days, P<0.001]. The VAS
score, Constant—Murley score, forward flexion—uplift range of motion (ROM) and abduction— uplift ROM significantly improved over time in
both groups (P<0.05). At 3 months and the last follow—up, the MIPPO group was significantly better than the ORIF group regarding to VAS
score [(1.3£0.5) vs (1.620.7), P=0.024; (0.8+0.4) vs (1.0+0.5), P=0.042]. In addition, at 1 and 3 months after surgery, the MIPPO group was
also superior to the ORIF group in Constant—Murley scores [(70.3£3.2) vs (68.3+3.9), P=0.011; (82.5+5.7) vs (80.1+4.5), P=0.032]. At all cor-
responding time points after operation, the MIPPO group proved significantly better than the ORIF in ROMs (P<0.05). As for imaging, there
was no significant difference in fracture reduction quality between the two groups (P>0.05), while the fracture healing rate 8 weeks after sur-
gery in the MIPPO group was better than the ORIF group [cases (%), 34 (77.3) vs 25 (58.1) P=0.028]. There was no significant difference in

subacromial interval (SAI) between the two groups at any corresponding time points (P>0.05). [Conclusion] Both MIPPO and traditional OR-
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IF can be used in the treatment of proximal humerus fractures in elderly. By comparison, the MIPPO can effectively protect the local blood

circulation near the fracture ends, which is conducive to early healing and rehabilitation of fractures.

Key words: proximal humerus fractures, open reduction and internal fixation, minimally invasive percutaneous plating osteosynthesis,

proximal humerus internal locking system

Bl & 3 v B T (proximal humerus fracture, PHF)
SR N R, A A a2 4%
~5% , HIZWRARBEA AR R Mg n 2 R OGSy
SCHBTFE MG B AL N E 2 5 R 1R |
RS, UERR R E AT B TR BRI fe
VFRIZRAET L TR B4 B8 A5 A X 6 2 1 i PR &K
W YR AN EE (open reduction and internal
fixation, ORIF) SAYAYF PHF MfE5E FB:, FARMEFZ
#Eeor, TR, BAES 5 K adr i
B, RGN AR MEIER KR, RE
FHEWN, AT REHEEE RN B E (minimally in-
vasive percutaneous plating osteosynthesis, MIPPO) H
ARG L RARE R, e TR
PHF **'0 {H MIPPO WAFFEARAE, G, A5
R M AR 0, ATRERZ R TS T, I HL
T > MIPPO 2 52 a5 i B A TR S P33, X it
ARFE R REEOREGS 7 Ik, ORIF Al MIPPO
IRY7 PHE AR ERR A . BE T, ASBFSE UG
W PR X IR 4% ORIF Al MIPPO A7 % 4F PHF I IR
SYRC, BRI .

| RS

1.1 A SHEBR R

PIAFRUE: (1) 4E=65 %5 (2) ZUiEBITHY
AR <48 h; (3) ARHGHAZE/R PHF (& 1a, 1b); (4)
ARATR AT MIZAREIR; (5) IGIRTORERE .

HEBRbRUE: (1) 4EIR<65 %5 (2) B ™HIN
BRI ZF AR (3) JREAAE B IR, nlag
PR BT (4) DrniAEAE L R Dy f i sl At
S JE T I RE R WP s (5) FHUITERIARSE%E
12 — BBk

ATREPELEE 2019 4F 3 H—2022 4F 3 H AR EE
WA B 87 FIEAE PHEF B, Hoh Bk 36 B, “obk
5145 2208 37 61, A8 50 Bl 4EI4 65~86 %, F
¥ (75.6+£5.1) % BHYr#% Neer 438 . —F a9
314, o 21 ). =4 E AT 20 B, UK
BT 15 Bl ARIEFEDLIECT R, BB E /M
CI2H (44 1)) FIFieadl (43 ). WL — okt
2216

W 1. PRALEEFR . YA, BML, 2= F AN
] . 5], Neer 73U 22 BTG iT24 8 L (P>
0.05) ., RWFREARBERIME R SHAM (455 .
20013-0-03), Jrf BEIHIE RS,

&1 RMABREAR—MRARLE

Table 1. Comparison of preoperative general data between the

two groups
_ ANCIIRE::] AR &
it (n=44) (n=43) P
AR (%, X +9) 75.245.1 76.1£4.8 0.419
TR (), Bir) 17/27 19/24 0.599
BMI (kg/m’, ¥ +s) 25.842.9 25.4+3.1 0.536
5 EFARE (d, 7 +5) 2.9+0.8 2.8+0.5 0.487
M5 (8, £247) 2024 17126 0.576
Neer 4374 (1, 1/I/1TI/TV) 16/11/9/8 15/10/11/7 0.953

1.3 PRI

NIV s SRR, BAEML, HEEEh. T
JRWEFTAMU I BIIFZ) 5 em, B =FANIATLZ, l7E
JRWERTZUIWTES o> = LR, PIONZE I AR S T7
itz , TRBNE SRV e bR, B RES
V) FOr e, Ao AN SR S I T, v
IREFIEE , X AN SRt ) S8 T AT R4 1A%, C
TR X AL A A 290 A S N AT S AP A I
WRES T EIEAL, W AIRME, W] LR P
BB BT, A AN v P E B9 (proximal hu-
merus internal locking system, PHILOS) , ‘B4R T ¥ 78 il
HREETT I 0.5 em, ATGEEIT KSR EASMUZ) 1
em, SEIREFIEE, FRUCGEIIR AR = B HUS (5 F
(Bl 1e), TABUERET (K 1d). 5 W f Bl ™ &
AR SR S50 JORE o AR i B A IS Al 240
#, T IRAELE A T RES I

FEcd . RuTHER R 1o TJE R AMU %2y
10 em WIEYI O, B R I0 Ry, #aekiflk, 7EH5h
MBS =L, PIZETT, BREEEdrim, EARES T
HHE A LR RERICR, e e E 25 | ks 2 AL
W1, SElRErEE .. CIE X LB A 52 A 1)
ST LA B BRSO, A PHILOS, R4 H Bt
P OLER R AR o X E MR SRS, B AT
S AT R A Tk i aE
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L4 PPHHEDR

Lk Fl T ARAH A bR, BLAE TR . DT K
JE . ORRIE . RTPIFRAE . EShTESh R Y1
A AR, SRAPSRISEAIITS (visual ana-
logue scale, VAS) . Constant—Murley ¥F-43, J&RTI7MNE
¢ AU E2SIEE (range of motion, ROM) K Jf
RAERAETGOENIRIRRCR . 18, il
Praafifiia . BYrEA R AR R EET (subacro-
minal interval, SAT) ",

BRI O, A aL . B
KTOhels s R, i B im e ng ., sk
By WL, OBRECSRER: . MURHY <150, i B st
=2/3, JfA<15°; 2% TGk BidbriEE 2L,
1.5 Stk

R JH SPSS 26.0 e # A I TR, THEEL
UL & +s Ko, PHZH B LR AP FEAS ¢« K535, ZHIN
TR A5 LU BRI R T 2200 HT 0 THEBERER T A
Y0 EY Fisher FEHIALSS ; S5 S0HECR RN 2H LR
Mann—whitney—U Fi%;. P<0.05 NEFAGIFE L.

2.1 FEIFARBIGEAR

P E PR 58 T A, ARrpsbsk & A m i
M. A BFARBIOR LR 2, /NMIHANTF
AR KT, (NI R R

HAG I . SE BT Sl AR B i R4 25 0TI
4 (P<0.05) o AJ5HIR K A U 10 g B DR Ik il A
2 MABEEFABEARSILE (1)

Table 2. Comparison of perioperative data between the two
groups ( X )

B /N2 FrileH

. i i P
(n=44) (n=43)

FAR B[] (min, X =s) 94.3+9.2 79.1+10.8 <0.001

YIRS (em, 7 +s) 7.40.9 10.8+1.5  <0.001
AR (ml, 7 +s) 138.6+8.9 190.2+13.7  <0.001
FEINEBNEE] (d, % ) 6.4x1.8 8.9+1.5  <0.001
Inasy (i, H120m) 42/2/0 40211 0.595
FEBERE] (d, % +s5) 8.5+0.7 9.7+1.1  <0.001
22 PBHIEEHR

WIS R W3 3. ARG HERTRIHERS , PRI
# VAS P43 i #7> (P<0.05), Constant—Murley 3
4y, B JE _E 2% ROM, AR JE 26 ROM 5 & 3% 44 n
(P<0.05). RJF 14H, W4 VAS PF4rHI 22 % 6480
TR S (P>0.05), RJF 3 H MARKRBEVIE, /N
YIFZH VAS W4 B E I TIFidl (P<0.05). ARJ5 1
MNHAHMK3IAH, /M4 Constant—Murley PF43 i %
T I (P<0.05), {HARIKMEVTET P4 Constant—
Murley 774325 5% G024 L (P>0.05) o A5 AH M
]S, /NI T ARG B2 540 2 ROM 24 4
FTIFRA (P<0.05).

®3 MABERTER (r+) SHE

Table 3. Comparison of follow—up data between the two groups ( ¥ +s)

Bzt P i NI (n=44) FEA (n=43) P{H
VAS P43 (43) AR 14A 2.520.8 2.9+1.1 0.055
Rig 314H 1.3+0.5 1.6+0.7 0.024
RIKBEVS 0.8+0.4 1.0£0.5 0.042

PAE <0.001 <0.001
Constant—Murley T3 (43) ARG 14-H 70.33.2 68.3+3.9 0.011
AJE 314H 82.5+5.7 80.1+4.5 0.032
RIKBEVS 92.1+5.9 91.7+6.1 0.757

P1H <0.001 <0.001
Al 2% ROM (°) R 14H 92.247.1 83.429.5 <0.001
KRG 34H 124.6+9.7 95.7+8.6 <0.001
R 159.429.4 126.9+10.5 <0.001

P <0.001 <0.001
HME F28 ROM (°) Y NEREOE! 85.7+5.6 64.9+7.3 <0.001
KRG 34H 95.1+6.4 88.6+7.9 <0.001
ERI ] 126.5+9.6 108.7£10.5 <0.001

P <0.001 <0.001
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23 GG FIZEIRET 28 Hh SN e R8s 1 il 2 e 28 i i
PGPS EE R 0L 4. PR BT E N T il 22 HICWIRETRREIR , ARERRIGYT ;. PN E I3 i

SIGIFE X (P>0.05). AR5 8 /NI O 454 L RWEISEES; TR T RERAL 2 ] N

SR ERTI (P<0.05)., SARFTHE, R 1 BE R ] BRET 28 Sk kIR 1 1. 2 BilE

AH BRI, /NI 4L SAT B i & ARk (P> AT B E YA G BRI, 44T 2

(mﬁ MTFHCE SAT 835980/ (P<0.05) o AH NI 1] Ml s B . WAARE BIFEIER AR 2ZE R TSR
, PILE] SAT 2R TEGT4E L (P>0.05)., /M TS (P>0.05). /NITRHAREFAZRILE 1e, 1,

R4 MARERGITHERILR

Table 4. Comparison of radiographic data between the two groups

Bzt i I NI (n=44) T (n=43) PAE
YrEfr (B, AR BT 12%) 35/8/1/0 37/4/2/0 0.425
B AT (5] (%) <8 J# 34 (77.3) 25 (58.1) 0.028
8~12 J& 7(15.9) 12 (27.9) 0.087
=12 J 3(6.8) 6 (14.0) 0.138
SAI (mm,  +s) pNif] 17.242.5 17.4+2.1 0.689
RJE 14H 16.443.1 15.5+2.8 0.159
ERIi] 16.6+2.3 15.9+2.7 0.196

P1E 0.342 <0.001

, ! : ® E Q - 3
K1 BELME, 65% ., la, 1b: RHT X ki K =4k CT SR R/RILE KBS, REWIME; Lo RAPEIE AL BN AL
B 1d: MIPPO R &AM SARET 100855 1e, 1f: RJG 6 DHIEAFMAL X 2 Won B E A REf, Bhd@s, Tmshk
BRETIWTR

Figure 1. A 65—year—old female. la, 1b: Preoperative X ray and 3D CT reconstruction showed compression of humeral head and outward
displacement of greater tubercle; lc: Intraoperative fluoroscopic revealed fracture reduction and plate position; 1d: Intraoperative inser-
tion of plate and screw guide with MIPPO technique; le, 1f: X—rays 6 months after surgery showed good fracture reduction, fracture heal-

ing, no loosening or screw breakage.

RS ORIF J&1R97 PHF ML 4 FB, HEEE
3 it i B AR BHGHE & &, MIPPO IT4E K7 PHF T
M ORI g Bk, MIPPO A1 ORIF ]
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TR #4F PHF B3, MALBE ARG B E 05
BIEEZES, H/NY 048 FAREHE K F IRk
d, MY L AR R i A B B 1) 347 B Gk
o RIGEEDTER, /MIEH 1. 3 4 H K Constant—
Murley ¥4 . J& &1 B HTE LA ISR 4 ROM 2
WERT IR, 7RI T /) O A Rl b A
WA, W T RS, A R TR E ARG R
5, TR T /N AE AR PHE JBFRYT T EA
R, FEFERAET: (1) Fldr iz
HHT KA L, BRI MIEE R, R
BERERT Sk o M 9T o, IZsh k5 K &5 T
HYHE IR 53.1~61.3 mm, “F¥ (56.2+1.7) mm,
3T & oy 52, R REG R NIE RS IE S
fiko MIPPO $ AR FHEFFF = MNLETR, EAKEETy
FIRTAMIIX, 3% XA B AR 24X, b T %t
TVE B 1S SN Ik LA T A B2 ), A B T B BT B R
g, AATIEE kL mE P E s (2) B5 =
FANL-Ba R WA BRI B, nlRedi g = WL p
SR, HMmEEARERE

{2 MIPPO 1E KA & E AL, FARMEFIZA K OR-
IF, fER—Fgi Rl A, MIPPO tRAFEARE, WA
WF5E TR /N O3 F TR G 5 ) B 3 2 A7 I
25, B 5 BRI 5 52 A0 B 5 AR Wi bR o )
BT RS TP IC B E =S, R AL N8
I, MIPPO FFEA K iy gk, XF it AR 1Pk ik
Ve, BARRBIZE LN LA : (1) MIPPO AR
Bk, U1K BN L S A% 6 em. i
ISR R, WA 2 3 TR e R S Ol 53~71
mm, F1 633 mm, I KKG S SFE = MARTHR
RN, TS JE X TR DR 7 eR,
WA AR TR E T B = o LR SR TR R W 1 1k
A MR ERERYI; (2) MIPPO 728 it 2
H DRk o £, RE B iR (3)
MIPPO 5 AT I AE S R PR . SR [
ANF L, PHILOS AR R fhoco e K, i Sk el
B TR R R S A R T U R P T AT 1 N ) 4R
o, ORI EE G R Y B
A AT L 25 B3 4 5 1 A2 57 19 P9 B s s, e
Bk 5 E RS R (4) 78 MIPPO
PHILOS N B AR = B, — e K451 T 0.5~1
em, AJFEARH T RIS B2 5, 16 shE LT kA
BEHBEZRFERE TS " (5) RdiEExr Kas
T HAIAL L, #E MIPPO F RS R T, A LU
B Sk B P RE S F2 00 A ROR TR & 25 K4S

WHPE A R RE, SRR E e, ®
RN BRARAE S T RSN AT E .
AR G BEVT AR E R A R TR Y SATL S
P NI 2l W N (AN I IS 2 R N T = o W
25t XARE S AL AIUTA K,

Zi ik, MIPPO 1 ORIF ¥ ] ] T8 77 B 4E
PHF 855, {H MIPPO R85 A 350 OR AP 15 3 I S 76 B
R, HHT PHF HHd SRS,

[1]  Koeppe J, Stolberg—Stolberg J, Fischhuber K, et al. The incidence
of proximal humerus fracture—an analysis of insurance data [J] .
Disch Arztebl Int, 2023, 120 (33-34) : 555-556. DOI: 10.3238/ar-
z1ebl.m2023.0132.

(2] Jacobs AN, Umlauf JA, Kniss JR. Proximal humerus fracture fol-
lowing arthroscopic biceps tenodesis [J] . J Orthop Sports Phys
Ther, 2020, 50 (11) : 649. DOI: 10.2519/jospt.2020.9497.

(3] skEW, FHUE . ALE s a I ARG R 5 % )]

B 1, 2023, 36 (2) : 99- 102. DOI: 10.12200/.issn.1003—
0034.2023.02.001.
Zhang YF, Jiang XY. Progress and thinking in surgical treatment of
proximal humeral fracture [J] . China Journal of Orthopaedics and
Traumatology, 2023, 36 (2) : 99-102. DOI: 10.12200/j.issn.1003—
0034.2023.02.001.

[4] Miltenberg B, Masood R, Katsiaunis A, et al. Fracture dislocations
of the proximal humerus treated with open reduction and internal
fixation: a systematic review [J] . J Shoulder Elbow Surg, 2022, 31
(10) : €480-€489. DOI: 10.1016/j.jse.2022.04.018.

(5]  RASE, XUHKE, Wraeds, 45 . PHILOS MIH+MIPPO FEARZ N

AT S AU R A B T B T B B (0] B0 AR,
2020, 22 (6) : 474-475. DOL: 10.3969/j.issn.1009- 4237.2020.
06.017.
Wu RG, Liu YH, Jin BQ, et al. PHILOS plate + MIPPO technique
for the treatment of proximal humerus fractures via minimally inva-
sive anterolateval approach [J] . Journal of Traumatic Surgery,
2020, 22 (6) : 474-475. DOL: 10.3969/].issn.1009-4237.2020.06.
017.

(6]  XJk, 2/, BESCAT, % . MIPPO Y5 ORIF 3457 BLH I3 5 97

A R ST 25 BT ] P AR S AT AMRIR R, 2019, 12 (5)
362-366. DOI: 10.3969/).issn.2095-9958.2019.05.009.
Zhao D, Li XF, Qin WH, et al. Comparison of curative effect be-
tween minamally invasive percutaneous plate osteosynthesis and
open reduction and internal fixation for proximal humeral fractures
[J] . Chinese Journal of Bone and Joint Surgery, 2019, 12 (5) : 362~
366. DOI: 10.3969/].issn.2095-9958.2019.05.009.

[7]  Wang JQ, Lin CC, Zhao YM, et al. Comparison between minimally
invasive deltoid— split and extended deltoid— split approach for
proximal humeral fractures: a case—control study [J] . BMC Muscu-

loskelet Disord, 2020, 21 (1) : 406. DOI: 10.1186/s12891-020—

2219



324 5 24 M) I SRR R Vol.32,No.24
2024412 H Orthopedic Journal of China Dec.2024
03417-9. J- issn.1005-8478.2023.02.03.
[8]  Garcia—Maya B, Pérez—Barragans F, Lainez Galvez JR, et al. Per- [16] /N, FLEF . JHIERTAMI MIPPO HARIB4 PHILOS 4Nk IE
cutaneous plate fixation of displaced proximal humerus fractures: 7 AT B i BB AR PR B T BT AT (0] . WL sh
Do minimally invasive techniques improve outcomes and reduce Bk, 2023, 28 (1) : 153-155. DOI: 10.3969/j.issn.1009-7147.2023.
complications [J] . Injury, 2023, 54: 111042. DOI: 10.1016/j.inju- 01.051.
ry.2023.111042. Shen XL, Kong JS. Analysis of the therapeutic effect of MIPPO
[9] Chamseddine AH, El-Hajj OM, Haidar IM, et al. Minimally inva- technique combined with PHILOS steel plate in the treatment of os-
sive percutaneous plate osteosynthesis for treatment of proximal hu- teoporotic fractures of the proximal humerus in elderly patients
meral shaft fractures [J] . Int Orthop, 2021, 45 (1) : 253-263. DOI: [J] . Zhejiang Journal of Traumatic Surgery, 2023, 28 (1) : 153—
10.1007/s00264-020-04858-6. 155. DOI: 10.3969/}.issn.1009-7147.2023.01.051.
[10] JFE, JAIMGEE, (s, & R i N i 2 A R B R AP UURE L [17] ZEDude, MRERR, 2253, 55 . =MNLS = MmN RNLA B IRYT
715 R VR TR BRAS AL B AR DGR 5T ] . S B B2 Ak, EARRE T T RS (1] . 9L RRRAR, 2019, 25 (11) :
2022, 41 (4) : 260-265. DOI: 10.3969/].issn.1000-6710.2022.04. 974-977.
002. Li SB, Chen XC, Jiang HT, et al. Comparative analysis of clinical
Xi R, Zhou JB, He JH, et al. Correlation between Muscle Strength efficacy of deltoid approach and deltopectoral approach for the
of Scapular Muscles and Change in Subacromial Space of Patients treatment of elderly proximal humeral fractures [J] . Journal of
with Subacromial Tmpingement Syndrome [J] . Chinese Journal of Practical Orthopaedics, 2019, 25 (11) : 974-977.
Sports Medicine, 2022, 41 (4) : 260~ 265. DOL: 10.3969/j.issn. (18] X4, B5ug Pk, e, 45 . PUMIARE BRI TR 1 30 v 1 7 S [ [ o
1000-6710.2022.04.002. Oy A BRIGA T [7] . b E A2 T AT, 2020, 24 (9) : 25—
[11] ke, A, THRH, 45 kB 0 o MRt A 20 B 3T A A% 2061 28. DOI: 10.7531/j.issn.1672-9935.2021.01.007.
NI PR (D] . b VR B AR 2% A, 2022, 30 (8) @ 695-699. Liu Y, Ge HQ, Guan H, et al. Finite element analysis of 3 different
DOI: 10.3977/j. issn.1005-8478.2022.08.05. fixation methods for reconstruction of medial column for proximal
Jiang Z, Qi J, Xiang Y, et al. Lateral deltoid—splitting approach ver- humeral fractures [J] . Chinese Journal of Tissue Engineering Re-
sus deltopectoral approach for open reduction and internal fixation search, 2020, 24 (9) : 25-28. DOI: 10.7531/j.issn. 1672—9935.
of proximal humeral abduction impacted fractures [J] . Orthopedic 2021.01.007.
Journal of China, 2022, 30 (8) : 695-699. DOI: 10.3977/j. issn. [19] 5KAE, sRME2S, oK, 5 . J8 0 R AT 0 ROBAE BN [ 2 VR YT
1005-8478.2022.08.05. b 30 S AT B W PR AT B TR )] AR S 5T AR
[12] Tk, 254 4535 B AMIAI B 45 & PHILOS 438 BUa 7 i ZR i, 2016, 9 (1) : 49-52. DOI: 10.3969/1.issn.2095-9958.2016.
i g T (1] . T E R AR R, 2021, 29 (10) : 958-960. 01-10.
DOI: 10.3977/j.issn.1005-8478.2021.10.22. Zhang X, Zhang PJ, Xie B, et al. Clinical outcome and surgical
Yu B, Li D. Treatment of proximal humeral fractures with lateral skills of small incision of locking proximal humeral clinical out-
plate of intertuberal groove combined with PHILOS plate [J] . Or- come and surgical skills of small incision of locking proximal hu-
thopedic Journal of China, 2021, 29 (10) : 958-960. DOI: 10.3977/ meral plate in treating proximal humeral fractures [J] . Chinese
j.issn.1005-8478.2021.10.22. Journal of Bone and Joint Surgery, 2016, 9 (1) : 49-52. DOI: 10.
[13] Wu JW, Shen HL, Liu LM, et al. Analysis of early failure of the 3969/j.issn.2095-9958.2016.01-10.
PHILOS in proximal humerus fractures [J] . Beijing Da Xue Xue [20] Sy, o B WO, 5 . BE i B R 5 & AR g T 1
Bao Yi Xue Ban, 2016, 48 (4) : 683-685. T ER A5 JE TP 25 B W T TR A S HERFT (1] . vhAe )
[14] Zhao L, Qi YM, Yang L, et al. Comparison of the effects of proxi- i B B 2% 3%, 2021, 23 (11) : 952-956. DOI: 10.3760/cma.j.
mal humeral internal locking system (PHILOS) alone and PHILOS ¢n115530-20210603-00262.
combined with fibular allograft in the treatment of Neer three— or Wu ZZ, Zeng GQ, Lai MS, et al. Correlations between subacromial
four—part proximal humerus fractures in the elderly [J] . Orthop impingement syndrome and acromial morphology and subacromial
Surg, 2019, 11 (6) : 1003-1012. DOI: 10.1111/0s.12564. intervals after surgery of proximal humerus fracture [J] . Chinese
[15] FMEPE, BB, AR, 55 . BE i B Ir Ry T 1 )T R e Journal of Orthopaedic Trauma, 2021, 23 (11) : 952-956. DOI:

JAREET] . EBRIE SRR 2R AR, 2023, 31 (2) : 106-110. DOT:
10.3977/j. issn.1005-8478.2023.02.03.

Dong HX, Huang CM, Fan HQ, et al. Complications of plate fixa-
tion for proximal humeral fractures and their management [J] . Or-

thopedic Journal of China, 2023, 31 (2) : 106-110. DOI: 10.3977/

2220

10.3760/cma.j.cn115530-20210603-00262.
(Wieki :2023-10-31 f&[1]:2024-10-08)
(FATFE R TTKAE, J3AB)
(A il . FBFHE)



