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Linked Semi-constrained or Unlinked TER: What We Should Know Before We Use?

Hong Jun Jung, M.D., In-Ho Jeon, M .D., Jae-Myeung Chun, M.D.

Department of Orthopedic Surgery, Asan Medical Center,Ulsan University College of Medicine, Seoul, Korea

Purpose: Total elbow arthroplasty (TEA) is still in its infancy as compared with other forms of arthro-
plasty. TEA designs have evolved with experience, but comparatively little long-term outcome data is
available. This article provides an overview of the current states of linked, unlinked, and convertible total
elbow arthroplasty.
Material and Method: The designs of total elbow prostheses can be subdivided into three categories:
unlinked, linked, and convertible. This article provides an overview of the current states of linked,
unlinked, and convertible total elbow arthroplasty.
Results and Conclusion: By proper patient selection and by utilizing implant design advances, improve-
ments in cementation techniques, a meticulous surgical technique, and appropriate postoperative rehabili-
tation, total elbow arthroplasty can provide a high level of patient satisfaction and pain relief.
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Fig. 1. Coonrad-Morrey total elbow arthroplasty system (A). (Courtesy of Zimmer, Warsaw, IN.) The humeral and
ulnar articulation is coupled by a pin-within a pin mechanism (B). Various failure modes have been reported in the
literature mainly dealing with component failure related to ulnar stem (C).
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Fig. 2. Discovery elbow system (Courtesy of Biomet,Warsaw,
IN.). This minimally constrained elbow implant arthroplasty
contains two cobalt-chrome hemispherical condyles simulating
surface replacement of trochlear. Humeral stem has anatomic
posterior bow with anterior flange.

(unconstrained/constrained convert-

AAY =34 (Linked, Semi-constrained)

AZY XFEL FAo|Y snap fitez AZA ], ¥
743 hinge Hle 725 o] F/ Ha, 4 #He]

$5oIA ol Fol At of

A Aok (Fig. 1).°7

=o] ey Y o gt

— 100 —



oimta i _
L oiFE, wTsY =

il

— ME
=

rr

A

A A HAFFoR g EZjodde] wiREs
dZstuat, 9423, H4& 749 (linked minimally
constrained) F&xEo] /s o] g}t ol wHEE <]
% 9218 (condyle component)”} HZ3} <k

.
2 0|93} AR FYSA Ak gAK@
4 LES AW ZY AYE L HAT & Yok
3ol drkn FelA ok (Fig. 2).°

HIHZAS H|75E (Unlinked, unconstrained)

Fig. 3. Souter-Srathclyde Capitello-Condylar arthroplasty sys-
tem. The fundamental principle is to resemble the trochlear of
the humerus and the trochlear notch of the ulnar, articular sur-
face closely congruent. The stability of the elbow is maintained
by retension of the normal alignment and both components
should be fixed with cement.
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Fig. 4. Kudo total elbow arthroplasty system. Original Kudo
arthroplasty was surface fit without intramedullar stem in the
humeral side, however intramedullary stem of the humeral side
has been added and the articular surface was designed with 5
degrees of valgus angulation and 20 degrees of anterior flexion
asisin current form.

Fig. 5. Unlinked (A), and linked (B) and hemiarthroplasty (C) versions of the Latitude System (Courtesy of Tornier

Inc, Stafford, TX.).
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Fig. 6. Lateral and anteroposterior radiographs following an
Latitude TEA show congruous articulation of the implant.
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Fig. 7. Radial head is necessary for ulno-humeral balance. If
there were presence of ulno-humeral imbalance, increase the
risk of instability and wear (unlinked type), or wear and loosen-
ing (linked type).
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*Indicates area
of excessive wear

H M3E: What We Should Know Before We Use? —

Fig. 8. Progressive stages of polyethylene bushing wear: initially high shear forces lead to polyethylene wear and
particulate debris. With progressive bushing failure metal-on-metal contact occurs which results in metallic
debris and metallic synovitis (Courtesy of The Indiana Hand Center and Gary Schnitz. Copyright 2003 Manus

Associates and Gary Schnitz.).
o ot
A2Y AgEe] F¢ diHoz i 2] og 1
I 2 dHFom Q& AVl FA AArE A &
| Zlo] ARdelnt, SRAIY HZ S0 ARE YAkl 2.
N A Fs w79 ¥d, aga v § 4
g A A8 ToE af oy wAfe] wol
HAA T -] AA AR &gl i a7t =&
A} (high-demand patients)l JoX= Fdg A 3

L
o

12 Bale A$7 Ao}, ATk AlAH g%
3 2771 A2 34+ (low-demand patients)ell 4.

HAg #a} Ado] o]FXttH AZAY XFE
gk Meo] & 4= 918 Aot} T3 ujAdAddg
Solle A SFHQ Al HF F
-5 g o] mlm, ol¢k T B2
o] Aoz AA Aty HuF3 YR
okg o] At shsAdo] Utk
o uEh oud XES
Sz} A7Rele] Aefo] wE A
88 Aoz A FAl XFEel
T Aol Fuiy|ojol & Rog

Jﬁizﬂu

i)
[e3

ol
il
o
o on

glas!

2
offt
9—‘4
[
to
Iz
o

o

) =

X
12
>
N
A

H m{m
30,

I+ ¢

r d
kv
o
fr
Y
rlo
it
fEopo O lr

ol

XN @ g O 2 g X 0 30 o (@ ko g 10 ¥0 of

o Jp o ol
2
o
2
>,
B
re

— 103 —

REFERENCES

. Morrey BF, Askew LJ, Chao EY. A biomechanical

study of normal functional elbow motion. J Bone Joint
Surg Am. 1981;63:872-7.

Gill DRJ, Morrey BF, Adams RA. Total elbow
arthroplasty in patients with rheumatoid arthritis. In:
Morrey BF (ed) The elbow and its disorders, 3rd ed.
Saunders, Philadel phia; 2000. 631-9.

. Hurri L, Pulkki T, Vainio K. Arthroplasty of the

elbow in rheumatoid arthritis. Acta Chir Scand.
1964;127:459-65.

Mellen RH, Phallen GS. Arthroplasty of the elbow by
replacement of the distal portion of the humerus with
anacrylic prosthesis. J Bone Joint Surg Br.
1947;29:348-53.

. Coonrad RW. History of total elbow arthroplasty. In:

Inglis AE (ed) Symposium on total joint replacement of
the upper extremity. Mosby, . Louis; 1982. 75-90.

. Hastings H |I, Theng CS. Total elbow replacement

for distal humerus fractures and traumatic deformity:
results and complications of semiconstrained implants
and design rationale for the Discovery Elbow System.
Am J Orthop. 2003;32:20-8.

. Morrey BF. Semi-constrained total elbow arthroplas-

ty. Churchill Livingston, New York, 1991.

. Wright TW, Wong AM, Jaffe R. Functional outcome

comparison of semiconstrained and unconstrained total
elbow arthroplasties. J Shoulder Elbow Surg. 2000;9:



S —
=2

St x| M 14 # A 1

10. Gschwend N, Scheier NH, Baehler AR. Long-term

524-31.
9. King GJ. New frontiers in elbow reconstruction: total

results of the GSB I11 elbow arthroplasty. J Bone Joint

Surg Br. 1999;81:1005-12.

elbow arthroplasty. Instr Course Lect. 2002;51:43-51.

ojvf mAHelM e TRl wlsl Pl %

ol
7

Mo

T s T
5L Fg
ﬂA|O l‘l.
= ﬁux
) = xe
M&m o
-y
o B |
T X
™ oﬁﬂﬂ
OCﬂ sl EE
e T __,d_%q
Ellny :
e
MWO‘@MQMO‘.%A
PR
wHT T o
N
i N
2 mR B Te R
o <Y i
= TR
ﬂmﬂwo#ﬂﬁwﬁ
ﬂl,ﬁ".ﬂm_uio7
O
= s
xLEZ O
O T =
: )
dr,__‘_ﬂﬂel
L,o|.r‘9|u§ﬂu»o
ﬂhu%zfé
p ‘_|JI
Tl
o) <o I
% w0
W P o <0 T+
™R T T

HEH T

Ak
=2

3

o o

A% 5

L
R

ol
53

— 104 —



