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Purpose: The purpose of the present article is to help orthopedic surgeons better understand the basic
principles of unconstrained total shoulder arthroplasty, and to help them perform the best surgical tech-

nigue for reconstruction.

Materials and Methods: In this article, we reviewed in depth current biomechanics, indications & con-
traindications, surgical techniques, complications and outcomes of unconstrained total shoulder arthro-
plasty. Additionally, we discussed current issues relevant to total shoulder arthroplasty such as whether a

keeled or a pegged glenoid should be used.

Results and Conclusion: A thorough understanding of the biomechanics of total shoulder arthroplasty,
and the technical details and problems in implantation, are critical to provide the best functional outcome

and to avoid the risk of complications.
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Fig. 1. Cemented pegged and keeled glenoid designs for total
shoulder arthroplasty are shown.

FS|X| M 14 # M 2 =

peg TR X&E F o= FE AHEE Ao disiA =
=do] e AdHelth (Flg 1) AP AFoME
peg FEI7} keel FHlol vla] v Y (micromo-
tion)o] @atrh= 3o °‘ZQ°* O 9l ATl A
£ F 38 EFolA 58 A¥yt BaEa ep
%719 metal-back ﬂx}‘ﬂ% A el 71 (screw-
type mechanism) 2.2 135 = &% 7|4A% (base-
plate)¥ =E3 Zflddal 2told (polyethylene
liner) 2 FAEATE o] FH] A= FH At

o] AR Aol =3k 71%o] steiR= RS v5)
71 93l ZldEd A Eo] ¢ Al YAl
ol <lg] Zgloedle] nlx EA (wear character-

istics)e] EFalA 27 &= syt =AY
ol& ol %719 o8] metal-back YAl AH=

Qo #A N3] AL Ao HH
T Aol 43 AUt Wol AWEE AMEsHA] ¥m
HAhe} XFES sk ol Aol 7] wEe
olo] that M2 /HAE metal-back tARle] x|&

Moz 7w U (Fig. 2)."
el X&Ee] fARldA 7H
stue dAote X85l EAA (glenohumeral
prosthetic mismatch)®l 7Iide] =4E Ao}, o]
EYA (mismatch)e 4¢3 F X823 B} A
32 7te] ZEWHY (radius of curvature)e] o]z
et A3 &4 (congruent articulation)< 3
Aol W FFom W X&EL] 59 vt AES
FHasle 4 o WEe] B St 7lodgith.
g}, ol Aoz Q3] AL (obligate trans-

Jg_zﬂ- 7H}d7<4 =

Fig. 2. An example of the cementless, metal-backed gle-
noid component (Sulmesh®, Zimmer, Winterthur, Switzer-
land) is shown.
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Fig. 4. An axia computed tomography scan demonstrates
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— 255 —



oyt B (biconcavity) ¥ ¥ AFHA
W et AAE Jehlle ASe 15%¢d Edeith
a4 F oF

X
=3

AU

o
g o
>~
kS
[ dlo
S e
o
rr
rlo (e

e 60%°lA 90% ] SAfol A A
So x7le @
gul O()]-O1 '?Jlj] :1‘
737k Btk CT & MRIG F7H1 44 AAlellA

o18] “protrusio-type”

I
ofy

>
0,
0

r 2]
i
Lo
ol
o
9,
-z
o,
)
1>
(o
g0, [l

¢

4

9 FoME 7P &g Aot} CT &
MRIE F7FH4Q 94 A= AL

#H e} (concentric glenoid) &7
7N Fdo] FHkE xte] vl &2 A
AN e] Bl&T frAbsich wAote] A=
Foll= WX $kzo] Jhssh dd et
HAY = F7F s

Z o]% (medialization)® 7

v
o
M 2 o

S B oA

fo ml o

r}i: utc o
- 1 r_>|4_‘
rld

Ry
il ol %

>
e —
o

- )
i\

it
o
L

)

o
)y
(o]
— o b

4o
RS
i

N
X
o
=2
>
I e

i)
1o
(g o

[¢]
—_

oflt

o,

o> oflt

o o, rlr T
o)
L
o
rok

=
.

I o2 5 3

2 o

=

Y,
B
4o [0 (&
o

P‘L
rr
n)
=)
o
of

fo
P‘L
&
toty
2
r
)
N
s
o
fols
P‘L
Ry
I

iy

e

R

=

glé

ot

X

RS
£z 2
(SR N ) T )

o rlo 4y

ey
Y
av
>
[t
2.1_1‘
N
do
o)
b
)
2
(]
e
o
v
rE!
e
2,
- Om
= Ae=
e dl

e s
do] 24 2 Wl AALE AlGelor @

-

e A AEHS T Fo|
T XgEe A7) F X, aglm #Ee A
717V AREE S Beng o
AR BEE 5 AES,H (templating) ol
S97F AEg o AR Al 24 Wdo] Bk
A E F& A o | t}.
of FAZ 7] e 2 o] HEHE mhets]
8l CT == MRI 59 F714Q1 22 47 AAE 218
sl S 2oy oE Fi e AdS s
o mf$ $83 JHE AS 5= Qi

#Hoto]l delE Walch 7¢] A3t 7 Al
w2} CT B MRI #AF 9709 Fdd 942 7|Fe

o
r (
m>~1
_>|‘1_',
N
N
e,
&
_IZi
o

Fig. 5. Different morphologic types of the gle-
noid in primary glenohumeral osteoarthritis are
shown. Walch G, Badet R, Boulahia A, Khoury
A. Morphologic study of the glenoid in primary
glenohumeral osteoarthritis. J Arthroplasty,
1999;14:756-60.



2 BEREY (Fig. 5). A% =&
centric glenoid) el 3¢
ol $xsh T ole] A 34

et Fre] 34 2o

fn i

T
O
ol T

1
2
o
z
Lo

e

i ©
oL -
oft

nk

Y

ftlo
>

o

ol

e

o lo o > o

2 ¢
o
&,
N
N
b
e

1) A ApMl & =8 828 (patient posi-
tioning and surgical approach)

ghape] A= A X ShsolA] Alof gE B dS

3 e 2GS A3 e F8F ol XE

oz} 2HA| (beach chair position)2 $1XA17]a ¥

=i Ytz ¢bds] Wikl X5 ]S HAftE of
ol Hol #AS d&s] gAY T UESE vt
9} 2ol 3 %& Mayo stand® ©]3HE AA S A
AehHA HePsta, AWE GF F FdE = <
& e wo= Mayo standE AAZ H 22z} 3 o
o] ojzjef gro} Gt AdehZo] 0= 93|
7F 918 &sl= &9 ¢ (thumb up neutral posi-
tion)& FAISIES oA FaS AldTE o] 2E
oA edo] ¥R FEE FJE 7| & of gt
T4 JIHoRE AAE A2 (deltopec—

2
R

=
toral approach)°] 71§ dzdtt. L7FE71E FA8
L @AES A6 v
(cephalic vein)& &l3} =
sith, ARS 1S wEsta A A I d# (ante-
rior humeral circumflex vessels)<
o P2 BQlse] 4 o] T FAL T el
AAskn Agelad Watels Aol AASAY &
A4S x3ete] HAlshe Wol AFEEH, A g

2 4
=
e
A
s
o,
AN
[o
fru
)
o

A F=o] FukE A9oE zplasty 9F&ES W)
1= 3}, Ak e Al D ZA PHE ARSSRY
T BT E & ™A HAY Ff AR =
oMol ARG F& T Agshte] 7lseo] ¥5¥
= Bustan vk "

5~10 mm =2 T F4

& don
e ez AHE & 2d Sl I F=el =

2) A2tE = FH| (humeral head preparation)
&gt Aol AR BEdS

Ao

tote

2

ofr

ok

0]

2

oy

oL

=)
o
Dok

‘[‘io*_lz
ST
Ei ‘ >4FU10
rﬂ_\eﬁé_{mjora

4¢ Lo

o rr

o P AN ok Ay
Jo Hl
o Ml o

(0 o
il
ol

rl

© o
of. o oo i X 4o {r B o &z o ok

L lo o my
i o Ml ajo
s
o —{E

2 m
0,

>

b1

Of

rr

L §
[¢

¢

o

ot
o
o
o)
i)
ol
ttlo
Ho
i)
et
= B

= A7 &3

)
oy
=
==,
Iy
2
>

% M Sorlr jo IR wo xdt

o
N

rd

=0é

9,

L

Yo,

2

oN,

1o

b

o

4 e
HT 3o

)

o

o e

ry

i)

fo
=] JIN,
N
o =
°

i)
&
o o
ol

oo
o
i, oo

e
X
I

fo do E 4T o4 2 %0 oo of 1o U
o
1%
o
o

o,
o
i
fru
)
i
B
>
N
fr
Y,
)
=
o
o
ko
QL
O

il

wl e
i
o
ot o

iy
>,

oV Py

i

&
)
=
o,
3
Sy
Q
g
S
il
>

u
i)

g o e

g =
3] =ZAIZIYH FeEe] =
rongeur® A|AsI FeAQ A
golstojop & dart ok B
sk st AR A5 Fe
7} (neck-shaft angle)-2
EE ¥E e 7

B 4w 9 49T T o 2
3l

=2
)
ol

40 Hor
ﬁ

o
b
[o M

o = o
(1

o

0,

c

>
5
832
KPS
Koo
o Py
N
5

it

oo 3t g flf oS o

L ot o
2
N

)
%

N
-~
>

e &N o
!

e 4

e 4o [o
£y
o,

T o
2
>
ox

I 2

&
%0,
- T
o
i e
rUoi
>
Ho
> o2 |H

o o
e U [ (e

£ 72

4o
A0 o

-
o
— o
o

ox,
~
=2
2
Oox
e
)
aff KU e qr o

o
o
!I.O

A2 A F2 (aw)) oz
Hdt 7to]= (cutting guide)=
Zo] Z97} (retroversion)S EH3517]
g 23

2

4 B
o,
> o

}o

ox
o,
A

(

=
e

£ o [

)
50 5

my
o
(]

{
w
[e)
w
oft
o
£
o,
2
L)
oft
ol
or
uls
-
)
=2

= golojE Aty =34 0= =2 A
FAghiel Hefo] HEF rhol=ol IS -3
dekE A tol=E B 23" dAdRE wet
£ dAeFor ddaty A U =
= 2l (trial implant)<]
TS FAT R

2 R N oox Roroh ol o RUORT 2 b1z oo O oX
1 o

> NH e



oA FuEss

X ® 143 H 2=z —

Fig. 6. At surgery the central axis of the glenoid can be identified by placing an index finger along anterior
neck of the glenoid so that the tip finds the fossa at the junction of the upper and lower crurae of the scapula.
Williams GR, Yamaguchi K, Ramsey ML, Galatz LM. Shoulder and elbow arthroplasty. 1st ed. New York:

Lippincott Williams & Wilkins, 2005. 16.
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Table 1. Complications following unconstrained total shoulder arthroplasties in studies reported from 1996 to 2005* by Bohsali et

a.»
Complication No. of Shoulders Percentage of All Complications Percentage of All Shoulders
Component loosening 161 39 6.3
Glenoid 134 32 5.3
Humerus 27 6.5 11
Instability 124 30 49
Superior 77 19 3.0
Posterior 25 6 1.0
Anterior 22 5 0.9
Periprosthetic fracture 46 11 18
Intraoperative 27 6.5 11
Postoperative 19 4.6 0.7
Rotator cuff tear 32 7.7 13
Neural injury 20 4.8 0.8
Infection 19 4.6 0.7
Deltoid detachment 2 0.5 0.08

*Thirty-three seriesincluding atotal of 2540 shoulders.
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