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Current concept of shoulder replacement
arthroplasty

Woong Kyo Jeong, MD
Department of Orthopaedic Surgery, Korea University College of Medicine, Seoul, Korea

Since the development of the first anatomic shoulder replacement in 1950, the technology has undergone
substantial evolution, making it a viable option to manage variable shoulder problems, including severe osteoarthritis,
rheumatoid arthritis, and fracture of the proximal humerus. However, the design of conventional total shoulder
arthroplasty prostheses does not account for concomitant musculotendinous pathologies, including larger rotator
cuff tears, which are associated with fatty infiltration of the infraspinatus muscle and substantially compromise the
outcome of total shoulder arthroplasty. For patients without a rotator cuff or with rotator cuff tear arthropathy,
hemiarthroplasty was the conventional treatment. Unfortunately, for these indications, hemiarthroplasty may provide
little improvement in range of motion or function. Recently, radical changes in prosthetic design were made that
transformed poorly performing reverse ball-and-socket total shoulder prosthesis into a highly successful salvage
implant for pseudoparalytic and severe rotator cuff-deficient shoulders. The annual number of reverse total shoulder
arthroplasties is increasing dramatically, and the indications also have expanded to include several conditions. In this
review, the current concept of variable shoulder arthroplasty is discussed for clinical physicians.

Shoulder joint; Arthroplasty; Replacement arthroplasty
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Figure 1. Complication after hemiarthroplasty for proximal humerus fracture.
(A) Anteroposterior radiograph of the right shoulder in an 82-year-old woman
following hemiarthroplasty for a Neer 4-part fracture and dislocation. The ra-
diograph shows resorption of both greater and lesser tuberosity and superior
migration of the implant. (B) Clinical evidence of anterosuperior escape with
humeral head prominence below the skin. Informed consent for publication of
the clinical image was obtained from the patient.
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Figure 2. Stemless shoulder arthroplasty. (A) Anteroposterior and (B) axillary lateral radiographs of left
shoulder following stemless hemiarthroplasty for avascular necrosis. Informed consent for publication of the
clinical image was obtained from the patient. Informed consent for publication of the clinical image was 7]
obtained from the patient.
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Figure 3. Native shoulder and variable type of reverse total shoulder arthroplasty. (A) Native shoulder, (B) Grammont style prosthesis, (C) glenoid lateralized prosthe-

sis, and (D) humeral lateralized prosthesis. Informed consent for publication of the clinical image was obtained from the patient.

S} AT WS Aaa7H, BtEEA] oAl HoRsle oA
o N (e 29ED) Y] dolot HY BAES ¥
A = AL, AR IR A A 4 ke A
o] A= = Qlek. vhd, wEef A2 Hiof 2 FHol
A5 Hof, Tl Xekay) wrdel BAR 7= @
o] & ey glore, et X|ehEo] ojgyt F=24 2
2 A7 A fEAol woh o AENE A,

EORIE SRS ER L E AR Ao
o} 7| Aze] 27] ojghe: Hrh AT 1HL F

L AT A 4 ofrka BaEgle, Baelt o

T 4RIl 0 A2jE 271017 AeE 025} e
S REREICE DT PR RSEY OE NEIPARS
W} oo, 5S4 paol AakEa Aot Ajolo)
Slo] 9xjste] shebd x| mrt Eor 9XE A
2 §AT A, AREE oE 0w oFA|7Io A, A7l

olF A& PYAZIALAL Sk WOl o]E2 02 A7)

i)
5
N
9
P
S
Ox
e 9

o] ok ARES A e GAANT, A B B

i
2
N
N
%
S
rir
ook
o
E]\l
B
i
rir
ol
&
N
%0,
o
S

A F4lo] UjZe] $1xIt A oR
) 5] ofgto] FolSo] AR HAS a7 A
[e]

gHol et dietol & & kAL deA Slck(Figure 3).

440 cisterEslx|

3. MS3

QYA A AAEE2 RIS ) BESE A=Y
sl b= ATk, s, SRS 7IHsk] o2l 29
e T, WYl WS Y2 T w7 SRS
N, 29 s = S AR e A
Agke, FF AghE 5 2D Hoh OgRt ARelM AR
53 glom[20-22], K F2 ARoM= AE=aL et
(23], A AEA AAds AL e 2 S
ojof SJELR djepilo] AT} AL, Aol 7S
SHA| Hohs B-polle AldsiAe bt E3E el 4
s A AU R =2 Pk ZEAo]
AT 7 Folle AlRdS shd Qb Aoy AdS v




Jeong WK - Shoulder artificial replacement arthroplasty

TFEo] R1E 1 gloew Shukla {3012 AAA
Szt w2 g olgd X|ghke o
AGAA, 9, A9 2], Constant score,

i

o

American Shoulder and Elbow Surgeons score,
Disabilities of the Arm, Shoulder and Hand
score| Al B F& AE HAAL, oAt
A AE EArAL skglHh Gallinet 5{31]
S AAA M= TR 2 938 2l
T A gketol| A T £2 Constant scores &
R, AGAR, oA gt o, W,
eJgloA= B3 Aks Btk o34 dF
T Aghadtold 249 3 Al 2ldeEe] &
't g Baou, 219§ glefeke, Jged

HEx|gstak= T2 7)) Constant scoreol| A WHE:

Figure 4. (A) Anteroposterior and (B) axillary lateral radiographs of left shoulder following
reverse total shoulder arthroplasty for Neer 4-part proximal humerus fracture. Informed con- ATe AT Wolth Aubdol ShE= u| gL o

=

B dewd AgETolA o wo, A

sent for publication of the clinical image was obtained from the patient.

b AR ATt 89%0 AEES Hol HluA] ogt YE B AL, ARgkE vies lewrd wRese) A9t
= B3k 3ol fle 5 ks a3 A it o =30

A} ol St YSETE Holal jlo, Wall 5

(25> B Hol gt 3|AE 7l wEFolA Alet At 5 83

o 2po]7} glrkar Harstelet, ShA|RE, Boileau 5{26]7 9 AP A AgEe| 7], F71 Biks WA
shd, oldef 31 A Sdtae ARRE F Aukdo] Ay ARt e Folut o o IS AATES w2 A
sto] R AAeae AR A folle QAR Ades 2 HuED ok, 7MY S Halse o ss =¢t
AR 73 E QI $A] kil R, FukElL AT Aol QML 1 Qo A Sd, EF, Wl 7|
AR = 3T 7| EYS Akt AR gt A o] 3 A, A&, wEet HE 5ol Yok T
AIE Holil glou27], AF-ef Aol Ms et Alg o A2 Agkeo] dlo] s Akt wAE )il 54
= P HAMA 259 darh = et 271 A T HAR1e) AdlEo] 4R FHS Ul ) o 3l
& HshltH28,29], o, SAke FAe o] Ak, 71Ee] e o, T

Hargso] 27FsT arg o] shatoll A o] 9] Aok

o] AEAR) ARYS IFEA veksoltt, s

[
ox
d

21 2] :
A|3he0] 749 QAT AT AFIHA, tiEd 9 & W A3y Avrd ek T QX eE] vig 7
Z2H9] B/ 502 7IHE 2aE AR Eoke FTt ZF 24%9} 10%°133, 31 7 BEES oA Alegst dab
Worth 2T 8 AR T A= HEx|EE| vlsto] 4= A AP Ax|gkE o] ¢ TS HAE U AYReee] vlE
< T A7) A B3 el Ia gl 59 AR 2 7}7F 13.4%%} 6.3%C1 U TH 321,

o] lof ey g A|3kzo] AlEE SN, ¥t A 7V Eat s AtEe] WAt Aot Bk ™
7 BarE| 3 QlckFigure 4). RHX3HET vl wst ofg] ¢ T2 e AW Aehee] ahdt Ao g Ak ARl

o olmm Rz 441



J Korean Med Assoc 2020 August; 63(8):436-444

AeH29,33] (Figure 5), o] 4 & & 671€7H4] thi
= AYSEIL oSlE AR o] fofli= QHYShE = Zlew U
o] dxtel A= FhFo] obd 7]e] TRRRIS o) 4=

oz olsfsfoF gtttz ool it oI5 WAlsH]

ShY AR =S AQdsta, et gk

H

Q2

™/
ETN
i U
2
=
mlm

SPYO= AAA AFISaL, ks 77He SRl 155
Hop 22 A2 whEoldl AgES ARgsAY, 2ol &
e ATAR] ARG 508 YRAR AdEE AN
Sk Wio] A7)= AL 3l

NS mE 37 S8 TSR 220014 31%
ZHA] BALE|AL Qlom[34], Bt 2hAe] HiEo] A 37He
ol AR, =P/ ThefRt .40l s 2 4

y el 7
Figure 5. Anteroposterior radiograph shows scapular notching (arrow) after A7t Qa1 et THEE Q210 = ARy R ZZ
Grammont style reverse total shoulder arthroplasty. Informed consent for pub-
lication of the clinical image was obtained from the patient. 9] 71A=7) AASHA ZAER] e AL XFHEo] HA

= AF%EZP Aol 4.8%2) AL B
218HE2] TR
7kzko] 155531 9
135ERt Bobygsia, HaAEs

re
r
©
30,
|o
=)
o, ['10
L

2]7] $fal Tk 42 Zlo]o] Eeof
YA ARG A B9 BePgHo] 3
7Fet 4= lck(Figure 6).
o AT Bk FO) 49 3
Figure 6. Instability after reverse total shoulder arthroplasty. (A) Anteroposterior and (B) scapular lateral ]
radiographs show posterior dislocation of humerus prothesis. Informed consent for publication of the clinical WHOR 3.8% HE Wil glov
image was obtained from the patient. o)z} 220] 2.9%91 70| vl A3
%0] A% 58%% Z7IeItH34], s
=9 WSol Aardo] WA et S5t = oFA AT gk Bl AHY WSS w2 Aew
£ $UHE A0 S0l WA oA M e 9100, 6P 846l BAdIe s

442 cistoAEsx|



[35]. =oJg M2 AT 9] THolA 5 At 9
kel Cutibacterium acnes'= -8 =4J9] n|EZ EA}
21 o viFAIEETE 71 Alto] g EE R HAL A] 35:7F
o] vjoke FAIBHES QA stolof qitt,

flo

SOHE 7| D 74T TS, TER|SiS

ORCID
\Woong Kyo Jeong, https://orcid.org/0000-0001-8602-9290

Conflict of Interest

No potential conflict of interest relevant to this article was reported.

References

1.Krueger FJ. A vitallium replica arthroplasty on the shoulder;
a case report of aseptic necrosis of the proximal end of the
humerus. Surgery 1951;30:1005-1011.

2.Neer CS, Brown TH Jr, Mclaughlin HL. Fracture of the neck of
the humerus with dislocation of the head fragment. Am J Surg
1953;85:252-258.

3.Bohsali KI, Wirth MA, Rockwood CA Jr. Complications of total
shoulder arthroplasty. ] Bone Joint Surg Am 2006;88:2279-2292.

4.Papadonikolakis A, Neradilek MB, Matsen FA 3rd. Failure of
the glenoid component in anatomic total shoulder arthroplasty:
a systematic review of the English-language literature between

Jeong WK - Shoulder artificial replacement arthroplasty

2006 and 2012. ] Bone Joint Surg Am 2013;95:2205-2212.

5.Torchia ME, Cofield RH, Settergren CR. Total shoulder
arthroplasty with the Neer prosthesis: long-term results. J
Shoulder Elbow Surg 1997;6:495-505.

6.Padegimas EM, Maltenfort M, Lazarus MD, Ramsey ML,
Williams GR, Namdari S. Future patient demand for shoulder
arthroplasty by younger patients: national projections. Clin
Orthop Relat Res 2015;473:1860-1867.

7.Carroll RM, Izquierdo R, Vazquez M, Blaine TA, Levine WN,
Bigliani LU. Conversion of painful hemiarthroplasty to total
shoulder arthroplasty: long-term results. J Shoulder Elbow Surg
2004;13:599-603.

8.Gadea F, Alami G, Pape G, Boileau P, Favard L. Shoulder
hemiarthroplasty: outcomes and long-term survival analysis
according to etiology. Orthop Traumatol Surg Res 2012;98:659-
665.

9.Hackett DJ Jr, Hsu JE, Matsen FA 3rd. Primary shoulder
hemiarthroplasty: what can be learned from 359 cases that were
surgically revised? Clin Orthop Relat Res 2018;476:1031-1040.

10.Neer CS 2nd, Watson KC, Stanton FJ. Recent experience in total
shoulder replacement. ] Bone Joint Surg Am 1982;64:319-337.

11.Walch G, Boileau P. Prosthetic adaptability: a new concept for
shoulder arthroplasty. ] Shoulder Elbow Surg 1999;8:443-451.

12.Singh JA, Sperling JW, Cofield RH. Revision surgery following
total shoulder arthroplasty: analysis of 2588 shoulders over
three decades (1976 to 2008). J Bone Joint Surg Br 2011;93:
1513-1517.

13.Harmer L, Throckmorton T, Sperling JW. Total shoulder
arthroplasty: are the humeral components getting shorter? Curr
Rev Musculoskelet Med 2016;9:17-22.

14.Sanchez-Sotelo J, Cofield RH, Rowland CM. Shoulder hemi-
arthroplasty for glenohumeral arthritis associated with severe
rotator cuff deficiency. ] Bone Joint Surg Am 2001;83:1814-
1822.

15.Neer CS 2nd, Craig EV, Fukuda H. Cuff-tear arthropathy. J
Bone Joint Surg Am 1983;65:1232-1244.

16.Franklin JL, Barrett WP, Jackins SE, Matsen FA 3rd. Glenoid
loosening in total shoulder arthroplasty. Association with
rotator cuff deficiency. ] Arthroplasty 1988;3:39-46.

17.Coughlin MJ, Morris JM, West WE The semiconstrained total
shoulder arthroplasty. ] Bone Joint Surg Am 1979;61:574-581.

18.Grammont P, Trouilloud P, Laffay JP, Deries X. Study and
realization of a new shoulder prosthesis. Rhumatologie 1987;39:
407-418.

19.Westermann RW, Pugely AJ, Martin CT, Gao Y, Wolf BR,
Hettrich CM. Reverse shoulder arthroplasty in the United
States: a comparison of national volume, patient demographics,
complications, and surgical indications. Iowa Orthop J 2015;
35:1-7.

20.Guery J, Favard L, Sirveaux E, Oudet D, Mole D, Walch G.
Reverse total shoulder arthroplasty. Survivorship analysis of
eighty replacements followed for five to ten years. ] Bone Joint
Surg Am 2006;88:1742-1747.

21.Levy ], Frankle M, Mighell M, Pupello D. The use of the reverse



J Korean Med Assoc 2020 August; 63(8):436-444

shoulder prosthesis for the treatment of failed hemiarthroplasty
for proximal humeral fracture. ] Bone Joint Surg Am 2007;89:
292-300.

22.Smith CD, Guyver P, Bunker TD. Indications for reverse shou-
lder replacement: a systematic review. ] Bone Joint Surg Br
2012;94:577-583.

23.Black EM, Roberts SM, Siegel E, Yannopoulos P, Higgins LD,
Warner JJ. Reverse shoulder arthroplasty as salvage for failed
prior arthroplasty in patients 65 years of age or younger. J
Shoulder Elbow Surg 2014;23:1036-1042.

24.Favard L, Levigne C, Nerot C, Gerber C, De Wilde L, Mole
D. Reverse prostheses in arthropathies with cuff tear: are
survivorship and function maintained over time? Clin Orthop
Relat Res 2011;469:2469-2475.

25.Wall B, Nove-Josserand L, O'Connor DP, Edwards TB, Walch
G. Reverse total shoulder arthroplasty: a review of results
according to etiology. ] Bone Joint Surg Am 2007;89:1476-1485.

26.Boileau P, Gonzalez JE, Chuinard C, Bicknell R, Walch G.
Reverse total shoulder arthroplasty after failed rotator cuff
surgery. ] Shoulder Elbow Surg 2009;18:600-606.

27.Cho CH, Kim DH, Song KS. Reverse shoulder arthroplasty in
patients with rheumatoid arthritis: a systematic review. Clin
Orthop Surg 2017;9:325-331.

28.Woodruff MJ, Cohen AP, Bradley JG. Arthroplasty of the
shoulder in rheumatoid arthritis with rotator cuff dysfunction.
Int Orthop 2003;27:7-10.

29.Rittmeister M, Kerschbaumer F. Grammont reverse total
shoulder arthroplasty in patients with rheumatoid arthritis and
nonreconstructible rotator cuff lesions. J Shoulder Elbow Surg
2001;10:17-22.

30.Shukla DR, McAnany S, Kim J, Overley S, Parsons BO. Hemi-
arthroplasty versus reverse shoulder arthroplasty for treatment
of proximal humeral fractures: a meta-analysis. ] Shoulder
Elbow Surg 2016;25:330-340.

31.Gallinet D, Ohl X, Decroocq L, Dib C, Valenti P, Boileau
P; French Society for Orthopaedic Surgery (SOFCOT). Is
reverse total shoulder arthroplasty more effective than hemi-

444 i EEx|

arthroplasty for treating displaced proximal humerus fractures
in older adults? A systematic review and meta-analysis. Orthop
Traumatol Surg Res 2018;104:759-766.

32.Post M, Haskell SS, Jablon M. Total shoulder replacement with a
constrained prosthesis. ] Bone Joint Surg Am 1980;62:327-335.

33.Werner CM, Steinmann PA, Gilbart M, Gerber C. Treatment
of painful pseudoparesis due to irreparable rotator cuff dys-
function with the Delta III reverse-ball-and-socket total
shoulder prosthesis. ] Bone Joint Surg Am 2005;87:1476-1486.

34.Zumstein MA, Pinedo M, Old ], Boileau P. Problems, compli-
cations, reoperations, and revisions in reverse total shoulder
arthroplasty: a systematic review. ] Shoulder Elbow Surg
2011;20:146-157.

35.Richards J, Inacio MC, Beckett M, Navarro RA, Singh A, Dillon
MT, Sodl JE Yian EH. Patient and procedure-specific risk

factors for deep infection after primary shoulder arthroplasty.
Clin Orthop Relat Res 2014;472:2809-2815.

0| ==2 udsiet 3 ael 2ol S0l Z=Fo| wat
MNAMSZ 0| ZO0IX|2 QU= AREQ| AZHUAE XgE
of chet = XIds & Falst] A0Hs =1 ACt A 2
2ioll A EXS0| SZolofF & Lignt G20 ASEAE X|ats
O] SFet HHM IEMIX| & Fale 11 AUC E3|, Hx|Es,
SiiEshd Txjgks, iy QISHE HRjetee] HoZ Lt
701 2Z40| AAL YN B HMSE, Y 2t gESol
Chall X7t olalist?| el 71&ste UCt 0] =22 AE
o Crefet QIS A Xg=se uw S4ut ¥ HEs 8=
S| 71&3tn A0H, Helnt QASAH 73 YEE MS
g Hez WEEL

[Ha|: mElelEs|]



