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Clinical outcomes of reverse shoulder arthroplasty for the treatment of failed fixation of proximal humeral fracrtures
in the elderly patients

DU Wei-bin' ,DONG Yi?,SHEN Fu-xiang' ,CHEN Rong-liang' ,XIE Shang-ju’,YU Keng',CA O Guo-ping' (1. Jiangnan Hospi-
tal Affiliated to Zhejiang University of Chinese Medicine ,Hangzhou 311201, Zhejiang, China;2. Shaoxing Hospital of Tradi-
tional Chinese Medicine Affiliated to Zhejiang University of Chinese Medicine ,Shaoxing 311200, Zhejiang , China)
ABSTRACT Objective To evaluate the clinical outcomes of reverse total shoulder arthroplasty as a revision procedure for
the failed fixation of proximal humeral fractures in the elderly patients. Methods A retrospective analysis was performed on 8
patients with failed internal fixation of proximal humeral fractures from May 2014 to March 2020, including 3 males and 5 fe-
males ,aged from 65 to 75 years old. All 8 patients underwent reverse total shoulder arthroplasty,and the mean time between
initial fixation and reverse total shoulder arthroplasty ranged from 8 to 16 months. Range of motion (ROM ), University of Cali-
fornia at Los Angeles (UCLA) shoulder score ,visual analogue scale (VAS),self-rating anxiety scale (SAS),and Constant—
Murley score of shoulder function were assessed pre-operatively and at the last follow-up. Complications relating to the surgery
were recorded. Results All 8 patients successfully followed up. The mean follow-up after reverse total shoulder arhroplasty
ranged from 16 to 28 months. The range of motion (forward flexion, external rotation ,abduction and internal rotation) of the af-
fected shoulder was significantly improved after surgery,and the post-operative VAS,SAS and UCLA scores were also signifi-
cantly improved. For the Constant—Murley score of shoulder joint function, the total scores and the subscores of pain,daily ac-
tivities , range of motion and strength test at the last follow-up were all significantly improved. Scapular glenoid notch was ob-
served in patient,which was evaluated as grade 1 on imaging. All the other patients did not develop specific or non-specific
complications. Conclusion Reverse total shoulder arhroplasty is an appropriate treatment as a revision surgery for failed fixa-
tion of proximal humeral fractures. It has shown satisfactory clinical outcomes ,accelerating the rehabilitation of shoulder func-
tion and improving the quality of life.
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Tab.1 General clinical data of 8 elderly patients with proximal humeral internal fixation failure
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Tab.2 The range of motion, VAS,SAS,and UCLA scores of 8 elderly patients with failed fixation of proximal humeral

fractures pre-operatively and at the last post-operative visit
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Tab.3 Constant—Murley score of shoulder function of 8 elderly patients with failed fixation of proximal humeral pre-opera-
tively and at the last post-operative visit
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Fig.1 A 67-year-old female patient underwent reverse shoulder arthroplasty after failed internal fixation of the right proximal humeral frac-

ture 1la,1b,1lc. Preoperative X-ray,CT,and 3D reconstruction showed avascular necrosis of the humeral head after internal fixation of the proximal

humeral fracture 1d. Intraoperative 1e. Post-operative radiograph findings 1f. One year after the operation , the follow-up X-ray showed that the pros-

thesis was in a satisfactory position ,and no obvious specific complications were observed

P45 R WS AR o I A5 R B 3 AT O L E RS
HOLI R AE o A BEIE R B B R
s g PR IT G . ARG KA EE S IR FE R 6%~
34% ., i R S R ] RE S N [ E AR L TR AR
(=AW TT A BB = FA UM LRI B AR ) . TR
R R] | 6 N 2 20 2R B R T A O A T R R B
TESZET UM | A Sl AR 37 1By A K 3511 £ 25 2R A
BRI PE o X PR A L v T R AR A
DL E AN JS R R R LB 30 v P R B A, R
Ji T SRR AT BT, 38 ok LD RE SR M, AT N
SRANAR R ET YA RE Ty o BTN AR R W IE R,
T B et A A 5 Ry A S L O A0 B ek R AR, N
[#] 5 Ny ) A Bl e AN Y, TR R ) R B AR A
I, FARFFEL [A] 4 , Jr) R AR 2H ZF0 i JEE %1 g 2
AN B DA HGE R B R e A, —
T8 R T A 2255 = M WU B AR B A 3 5 1 . AKSU
S VSIS Bl B U i 43 S 49 B (proximal humerus internal
locking system , PHILOS) V& 77 A% 93 5] I8 3/ v 5 7
SEE AT BB 73 A, b O ) AR T P T E R AL
BB Neer 2.3 #873 B 3T, 458487 , BiUE SN A

TRIT L B T R T RAF AL, A By )
BE N 2 R, BRI BB AN IR 9T PR 5 RAF 1Y
DIseREE . R, — Mt B I A A L S # .
A= S73IIRERINVIAN. SARTI N NS AR Eibe N
AT B BE T ARGYT . IE ARk ARG il ,
BRAA T B A RTEIR T I B 30T s R H PB4 AN
it 30 i e AT A [ R RS B R IO T K
L90]
4.2 eIk AR G B OR F T AR B O v
N [ 2 s 1 1 ¢ 1L

bifi 25 I 3 B &2 4 Bl (enhanced recovery after
surgery , ERAS) Bl & J oG 7 B e b R L AR AR A4 K}
AN WT A JRE 7 28 A BB 0 v A P [ 2 TS
AT R BRE A A 56T B 4500 Y7 B W 2 N I 0N
Al AR HOE B P Bp 20 E , Pk & A T hg
WD AH G I R T I R A, ] BEARE B T R I
BR 4 DG S 5 B AR Y K T DG T AE A T
Ol U i 2 DG S R 2 B A 5 B R Y
W1, SR A O 2RI ME LUE S 04 5 Hlge s
B 3 i 4 03B AT R BOA e WS R



<114 - TP 2023 422 H 5 36 4555 2 8] China J Orthop Traumatol , Feb.2023, Vol.36,No.2

JidEg VI B AR 5 i 6 E AR R

DILLON %5 Ak e BR 3K 42 697 B R 23R
I7 NGB 30 s B T A R VDT 52 A P9 1 A R AT ik
Jf 1 A T 2009 4E 5 2016 4 7E 2 R R 454 1
ST 240 R 2 T B4R T sk 4 B O
ARIBIT I E T B I IE oL, R kX 4 g Xy
B ARG LB 3w E T 8 Ee A 2009 4 (1) 4.5%
HEINE] 2016 411 67.4% . 5K 8 i 55 2 12 8 B P B
A1 IR ST I 3 B T R R B, DA T R T
J R R 23 2853 07 L 48 S BAR 2 OS 7 L 15 3 e 3R 4
JE R B AR S . BRI O
P9 [T 2 W 2 2 i A A A PR 5 2 S e ) 11
B B, 75 5 R R T A B U — R
KNGS R SR @4, I R I s g™
ZFR o 8K i F AR SR T AN, X
JE Al — M BT 2, B B AR SR s DB & et
K FAG G 10 il i Sk 36 T B 07 RO AR O . T
R A JE O Al S R s K A NUE
WM = AT RS 5 kG 050 AT 1F
X gl LA — 4330 8wl DO g, B8 i & & 4 B
B I v B T N [ S R R R DD RE R R AR .
SERTAE PR B R S B AR AE BB AR i AL
R B, R U T B4R J5 55 Constant—
Murley #4324 H: K % )5 235 ¥E 4> (Oxford shoulder
score,0SS) PE4 ¥ T X B4l (P<0.05), 435K
(50.72 £11.71) 4y vs (31.12 £17.76) 4y , (41.34 +
11.47) 43 vs (28.14x10.38) 43, H & H BUAH ¢ I & 4E
g5 Rep o R UE T B R ATE 8 O B B T AT
AN I R OB o A SR 2T DA B 8 =R
KT B AR T A N E 3 s A P R O MU B
18, AR UK B 1 B £ T R LM E A1 R R T T
eI Wl , HOJG I W ARE & X 5 H AT E N Ah
WL R HA — B, 55 G R A . 2R, 2
BRECAJE T B AR BORME R 305, W RRIEE
BAEE A E ARG e B R
4.3 KA 2E R EBAR TR EARGEEE A

TR (1) 1 kR AR 5 8 I 0 B 462 A
(ZNEREE 5 NG R VR G (RN 920y & T /= e N
PIRLE o (2) A B AR A 1 22 et JE 2L, 38 o 56
T R R T T AT B, R 10°~15°, fR4F 1 4k
WD BL AN o B LS BRGNSk LR,
HhELY 5O hE T 85 , A Oy di B e
i 75 24 20°, A kAo B v 5 8 I i <l O ek 2
VIl 0y & A o ABESE 1 0k A T8 I V0, se 18
RHH 1 G, FidgE SIRVEAUX 25271 1F 25"
Rl G A A Rl 34 P8 R VI et 7 B

oA P F A, st AT - R, R A S P AR

RIGST o DIREA ) 1 9002 2 IR I o U130 10 3 2k 252 B

ViR AR AL S, BN REW S R4 . (3)TEH A

2k Ty, BB B EAEA A IR IURT X LA B

ZIRHIE T ZOA % . AR AR R = A LsKk I A

WA A BE ST (A o B2 RO A BR J3E , EREA BE

b AR N R AP B SR 2R LA o (4) B v B AR A

SR SR AL, DR BT A T AT R AT

I R A T A AR b Y BR S R T

i AR E . (ARG EPHRAFTTANG 3.

6 h B Bk , A b 2 aE BEARF I dii . &

JBE T 7Y T RIS R 18] 8 A7 0RO 19 3E 24 sh Zh gtk

M, Al B R A R S 5 AR TR

I REW I
gih Bk, A ENBUE A Y R R R D61 B4

AT T2 AR B B 30 i B 9 8 E R S B, R

A R SRR A, B i AR T R I PR RCR I

TEARAR AN BBy, 5 258 4 1R | A AR

J5 RS, T) I 3 A7 E AR AR B /N | B 15 I ) 8 55 A2

XSO k2 5 3 , 5 B S8 R e PR T AT

2% Lk

[1] BELLJE,LEUNG B C,SPRATT K F, et al. Trends and variation in
incidence,surgical treatment,and repeat surgery of proximal
humeral fractures in the elderly[J ]. J Bone Joint Surg Am,2011,93
(2):121-131.

[2] BEERES F J P,QUAILE O M,LINK B C,et al. Reduction tech-
niques for minimally invasive stabilization of proximal humeral
fractures[J ]. Oper Orthop Traumatol ,2019,31(1) :63-80.

[3] LOPIZ Y,ALCOBIA-DIAZ B,GALAN-OLLEROS M,et al. Re-
verse shoulder arthroplasty versus nonoperative treatment for 3-or 4-
part proximal humeral fractures in elderly patients:a prospective
randomized controlled trial[J]. J Shoulder Elbow Surg,2019,28
(12):2259-2271.

[4] SMITH G C,BATEMAN E,CASS B, et al. Reverse shoulder arthro-
plasty for the treatment of proximal humeral fractures in the Elderly
(ReShAPE trial) :study protocol for a multicentre combined ran-
domised controlled and observational trial [J]. Trials,2017,18(1):
91.

[5] DEY HAZRA R O,LILL H,ELLWEIN A, et al. Corrective os-
teosynthesis in failed proximal humeral fractures[J]. Z Orthop Un-
fall, 2020, 158(5) :524-531.

[6] OPPEB@ENS,WIKERAY A K B,FUGLESANG H F S, et al. Calcar
screws and adequate reduction reduced the risk of fixation failure in
proximal humeral fractures treated with a locking plate : 190 patients
followed for a mean of 3 years[J ]. J Orthop Surg Res,2018,13(1):
197.

(7] WJE, w8, L5, 5. JH R Bk B 4 ik o7 & 4 Ak
I St AT B R RGN [T ], s Ae B R A4, 2020,40(1) : 10—
16.

TIAN X,XIANG M,WANG G Y ,et al. Early efficacy evaluation of

the treatment of complex proximal humeral fractures in the elderly



PG 2023 4E 2 B 36 4555 2 1 China J Orthop Traumatol , Feb.2023, Vol.36,No.2

- 115-

[11]

[12]

[17]

with reverse shoulder arthroplasty[J ]. Chin J Orthop,2020,40(1):
10-16. Chinese.

GALLINET D,0OHL X,DECROOCQ L, et al. Is reverse total shoul-
der arthroplasty more effective than hemiarthroplasty for treating
displaced proximal humerus fractures in older adults? A systematic
review and meta-analysis[J ]. Orthop Traumatol Surg Res,2018,104
(6):759-766.

AR, O, S RS 0 R S N B AR T I B
St B YT AR (). P {5, 2018,31(9) :794-798.

WANG B,ZHU C,WANG P, et al. Effect of primary neck shaft an-
gle after operation on the treatment of proximal humerus fracture by
locking plate[J ]. China J Orthop Traumatol ,2018,31(9) :794-798.
Chinese.
CHANG H,YAO Z L.,HOU Y L,et al. Lateral subcutaneous lock-
ing compression plate and small incision reduction for distal-third
diaphyseal humerus fractures[ ] ]. Orthop Surg,2018,10(3) :218—
226.
MEROLLA G,PARELI,CUTTI A G, et al. Assessment of anatom-
ical and reverse total shoulder arthroplasty with the scapula-weight-
ed Constant—Murley score[ ] ]. Int Orthop,2019,43(3) :659-667.
A BT XU, S5 BN T S BUE BRI AR L R 3 S
HYTIF R [T ], A B 244 35,2020, 100 (41) :3240-3245.
LI G,WEL W F,LIU X, et al. Treatment of proximal humeral frac-
tures in elderly patients with intramedullary nail and locking plate
[J]. Natl Med J China,2020,100(41) :3240-3245. Chinese.
ZHAO L,QI' Y M,YANG L,et al. Comparison of the effects of
proximal humeral internal locking system (PHILOS) alone and
PHILOS combined with fibular allograft in the treatment of neer
three-or four-part proximal humerus fractures in the elderly [J].
Orthop Surg,2019,11(6) :1003-1012.
ALISPAHIC N,BRORSON S,BAHRS C, et al. Complications after
surgical management of proximal humeral fractures:a systematic
review of event terms and definitions[J ]. BMC Musculoskelet Dis-
ord,2020,21(1):327.
ff kol , 5K FRAL, 48 DR , 55 BI0E SRR 7 AS Ao Bl B 30 S
PrAR ST B fE I R R 5 T[], h #8524 75, 2020,36(5) :
448-454.
HE J Y,ZHANG ] H,CAI G Q,et al. Risk factors for varus col-
lapse after locking plate fixation of unstable proximal humerus
fracture[J]. Chin J Orthop Trauma,2020,36 (5) :448-454. Chi-
nese.
PAPAKONSTANTINOU M K,HART M J,FARRUGIA R,et al.
Prevalence of non-union and delayed union in proximal humeral
fractures[J]. ANZ J Surg,2017,87(1/2):55-59.
DELLA ROTONDA G,GUASTAFIERRO A,VIGLIONE S, et al.
Analysis of early and late clinical and radiologic complications of
proximal humeral fractures using open reduction , internal fixation,

and intramedullary titanium cage augmentation|[J ]. J Shoulder El-

[19]

[22]

[24]

[26]

bow Surg,2020,29(9):1843-1851.
AKSU N,GOGUS A,KARA A N, et al. Complications encountered
in proximal humerus fractures treated with locking plate fixation
[J]. Acta Orthop Traumatol Turc,2010,44(2) :89-96.

TR A TR S RER A ST B AR ARG T B AR
B U S R T A B T (0. vl 445, 2019, 32(12) : 1123-1127
YE Z C,CAO G P,WANG C F,et al. Reverse total shoulder
arthroplasty for the treatment of old fracture of proximal humerus
in elderly patients[J]. China J Orthop Traumatol ,2019,32(12):
1123-1127. Chinese.

GROSEL T W,PLUMMER D R,EVERHART J S

total shoulder arthroplasty provides stability and better function

,et al. Reverse

than hemiarthroplasty following resection of proximal humerus tu-
mors[]J]. J Shoulder Elbow Surg,2019,28(11):2147-2152.
LEE D H,CHOI Y S,POTTER H G,et al. Reverse total shoulder
arthroplasty :an imaging overview [J ]. Skeletal Radiol,2020,49
(1):19-30.
WATERMAN B R,DEAN R S,NAYLOR A ], et al. Comparative
clinical outcomes of reverse total shoulder arthroplasty for primary
cuff tear arthropathy versus severe glenohumeral osteoarthritis with
intact rotator cuff:a matched-cohort analysis[J]. J] Am Acad Or-
thop Surg,2020,28(23) :e1042-e1048.
FERLAUTO H R,WICKMAN J R,LAZARIDES A L, et al. Re-
verse total shoulder arthroplasty for oncologic reconstruction of the
proximal humerus:a systematic review[J]. J Shoulder Elb Surg,
2021,30(11) :e647-658.
DILLON M T,PRENTICE H A,BURFEIND W E et al. The in-
creasing role of reverse total shoulder arthroplasty in the treatment
of proximal humerus fractures[J ]. Injury,2019,50(3) :676-680.
SR, XUPE AT L SE e AR TE 3 i T A T E R
WePE B T AR i R ()], A R AR L T 2 75, 2020,8
(4):363-367.
ZHANG X M,LIU Y,FU Z G. Application of reverse shoulder
arthroplasty in revision surgery after internal fixation failure of
proximal humerus fractures[J ]. Chin J Shoulder Elb Electrton Ed
2020,8(4):363-367. Chinese.
OEEHT, B, EBR, SR RGUUR ST B R ORTE R G B #
A LT LT ] AR 9B B AR s R B9, 2016, 13 (4) :28—
30,34.
HUANG C X,LYU B,WANG Y,et al. Application of reverse
shoulder arthroplasty used in revision surgery[J ]. Orthop Biomech
Mater Clin Study,2016,13(4) :28-30,34. Chinese.
SIRVEAUX F,FAVARD L,OUDET D,et al. Grammont inverted
total shoulder arthroplasty in the treatment of glenohumeral os-
teoarthritis with massive rupture of the cuff. Results of a multicen-
tre study of 80 shoulders[J]. J Bone Joint Surg Br,2004,86(3):
388-395.

(e H 91 :2022-01-22 AR S04 - 3% 4 )



