
Appendix 6 – Summary of studies reporting TEA for multiple indications

Study Population Interventio
n (s)

Mean 
Follow up

Outcome Results

Na et al. 2018 
[44]
N=21

Mean age 56 (32-74)
85% female

Coonrad-
Morrey 
(Zimmer, 
Warsaw, 
IN, USA)

64.2 months
(24-127)

ROM
MEPS
Triceps weakness
Complications 

Mean flexion arc 78° to 100°
Mean MEPS 90.5 (65-100)
53% Grade IV triceps weakness
14.3% complication; intra-op fractures

Frostick et al. 
2017 [45]

N=20

Mean age 48 (27.5-75)
11% female

Cementless
DES 
(Biomet 
Orthopedic
s, Warsaw, 
IN) 

61.8 months
(12-156)

ROM
MEPS
LES
Complications

Mean flexion arc 88° (45°-140°)
Mean MEPS 77.25 (5-100)
Mean LES 6.76 (1.83-9.39)

Complications 5%; ulnar neuropathy

Mehta et al. 
2017 [46]

N=63

Mean age 62 (33-85) 
81% female

Latitude, 
Tornier, 
Bloomingto
n, USA
12 linked 
and 51 
unlinked

89% radial 
component

44 months ROM
QuickDASH
ASES score
Complications 
Revisions

Mean flexion arc 75° to 97°
Mean Quick DASH 75.7 to 41.7
Mean ASES scores 14.6 to 37.9

7.9% Complications; 1.6% HO,  1.6% olecranon fracture, 4.8% ulna neurpathy

9.5% revision; 1.6% instability, 3.2% aseptic loosening, 4.8% infection, 

Alizadeh et al.
2015 [47]

N=75

Mean age 62 (22-86)
60% female

Discovery 
Elbow 
System 
(DES; 
Biomet 
Orthopedic
s, Warsaw, 
IN)

48.5 months
(24-108)

ROM
LES
Complications
Revision

Mean flexion arc 72° to 93°
LES 3.79 to 6.36 
 
16.8% Complications; 2% deep infection, 5% aseptic loosening, 3% ulnar 
neuropathy, 6.8% periprosthetic fracture

13.3% Revisions; 5.3% aseptic loosening, 2.7% deep infection, 4% ulnar 
neuropathy and 1.4% prosthetic failure 

Kiran et al. 
2015 [48]

N=50

Mean age 67
66% female

Coonrad-
Morrey 
(Zimmer, 
Warsaw, 
IN, USA)

96 months ROM
Complications 
Revision

Mean flexion 59° to 100.8°

24% Complications; Neve palsy 12%, superficial infection 6%, deep infection 4%,
HO 2%



8% Revision; 4% deep infection, 2% peri-prosthetic fracture, 2% aseptic 
loosening

Wagener et al.
2015 [49]

N=69 

Mean age 60 (23-87)
71% female

Latitude, 
Tornier, 
Bloomingto
n, USA
Linked 
83%

Radial head
component 
61%

43 months 
(8-84)

ROM
EFAS
MAESS
FRIBM
Complications 

Mean flexion 115° to 128°, Mean extension 33° to 19° 
EFAS 49 to 79 
MAESS 47 to 85
FRIBM 54 to 80

27% Complications; 13% neurological, 4% infection, 4% fracture, 6% aseptic 
loosening
31% disengagement of radial head 

Large et al. 
2014 [50]

N=51

Mean age 69 (49-92)
62.7% females

Discovery 
Elbow 
System 
(DES; 
Biomet 
Orthopedic
s, Warsaw, 
IN

40.6 months
(24-69)

ROM
OES
MEPS
Complications 
Revision 

Mean flexion arc 92.4° to 117.6°
OES 16.6 to 37.4 
Mean MEPS 86.5 (11-100)

29% Complications; 7.8% deep infection, 5.9% aseptic loosening, 3.9% triceps 
failure, 3.9% ulnar neuritis, 2% bursitis, 5.9% fractures 
13.7% Revision of implant; 7.8% deep infections and 6.9% aseptic loosening 
Survivorship 5 years 90.2%

Maheswari et 
al. 2014 [51]

N=31

Mean age 65 (53-83)
70% female

Coonrad-
Morrey 
(Zimmer, 
Warsaw, 
IN, USA)

55 months 
(3 to 124)

MEPS
Complications
Revision

Mean MEPS 40 to 89

16.1% Complications; 3.2% infection, 6.4% ulna nerve palsy, 6.4% aseptic 
loosening

10.7% revisions; 6.4% aseptic loosening, 3.2% infection 
Hastings et al.
2014 [52]

N=46

Mean age 64 (33 to 88)
77% female

Discovery 
Elbow 
System 
(DES; 
Biomet 
Orthopedic
s, Warsaw, 
IN

49 months
(24-71)

ROM
ASES
Complications

Mean flexion arc 81° to 121°
Mean ASES pain 36.5 to 4 
ASES function 14.6 to 9.1

43.5% Complications; 10.9% screw loosening, 4,3% Condyle exchange, 23.8% 
wound problems, 4.3% peri-prosthetic fracture, 2.2% deep infection, 2.2% triceps,
4.4% neuropathy

Mansat et al. 
2013 [53]

n=78

Mean age 64 (29 to 90)
81% female

Coonrad-
Morrey 
(Zimmer, 
Warsaw, 
IN, USA)

60 months 
(24-132)

ROM 
MEPS
QuickDASH
Complications 
Revisions

Mean flexion arc 58° to 103° 
Mean MEPS 27 to 86 
Mean QuickDASH 42 +/- 23

34% complications – 9% ulna nerve, 6.4% triceps weakness, 5.1% aseptic 



loosening, 2.6% wound complication, 3.8% deep infections, 1.3% ulnar fracture, 
1.3% locking pin failure, 1.3% HO, 1.3% ulna component fracture

33% revisions – 5.1% deep infection, 2.6% aseptic loosening, 1.3% change of 
broken locking pin, 1.3% ulna nerve, 1.3% wound complications
Survivorship 97.7% at 5 years and 91% at 10 years

Corradi et al 
2010 [54]

N=18

Mean age 69 (54-86)
78% female

Coonrad-
Morrey 
n=17

Discovery 
Elbow 
System n=1

55 months 
(24-96)

ROM
MEPS
DASH
Complication
Revision

Mean flexion arc 75° to 103°
Mean MEPS 57.8 to 87.5
DASH 55.7 to 26.6

16.7% Complication; 5.6% superficial infection, 5.6% transient ulnar nerve 
dysfunction, 5.6% intra-op fracture
5.6% revision for aseptic loosening

Celli et al.
2009 [55]

N=55

Mean age 32 (24-40)
78% female

Coonrad-
Morrey 
(Zimmer, 
Warsaw, 
IN, USA) 

91 months 
(24-242)

MEPS
Complications
Revisions

Mean MEPS 37 to 91 
25% Complications
22% Revisions

Shi et al. 2007
N=37 [56]

Mean age 61 (35-87)
76% female

Coonrad-
Morrey 
(Zimmer, 
Warsaw, 
IN, USA)

86 months ROM
MEPS
Revision
Survivorship

Mean flexion 116° to 135°, Mean extension 40° to 33°
Mean MEPS 84 +/- 16

30% revisions; 18.9% aseptic loosening, 8.1% infection, 2.7% periprosthetic 
fracture
Survival at 5 years 72%

Schneeberger 
et al. 2007 
[57]

N=19

Mean age 60 (26-79)
52% female

Coonrad-
Morrey 
(Zimmer, 
Warsaw, 
IN, USA)

48 months 
(24-90)

ROM
Complications

Mean flexion arc 74° to 114°

52.6% complications; 10.5% triceps, 10.5% aseptic loosening, 15.8% wound 
complications, 5.3% infection, 10.6% neuropathy
30% revision surgery

Aldridge et al.
2006 [58]

N=41

Mean age 56 (19-83)
63% female

Coonrad-
Morrey 
(Zimmer, 
Warsaw, 
IN, USA)

194 months 
(120 to 372)

ROM
MEPS
Complications
Revision

Mean flexion 92° to 125°, Mean extension 38° to 19°
Mean MEPS 38 to 91
34% complications – 12.2% transient ulna nerve paraesthesia , 2.4% HO, 14.6% 
aseptic loosening, 4.9% stem fracture
31.7% revisions; 12.2% bushings exchange, 9.7% aseptic loosening, 4.9%

Hildebrand 
2000 [59]

Mean age 64 (27-87)
78% female

Coonrad-
Morrey 
(Zimmer, 

50 months 
(24-97)

ROM
MEPS
DASH

Mean flexion arc; inflammatory 111°, PTA 107°
Mean MEPS; Inflammatory 90, PTA 78 (p<0.05)
Mean DASH; Inflammatory 47, PTA 38



N=39 Warsaw, 
IN, USA)

Complications
54% Complications; 26% ulna neuropathy, 23% intra-op fracture, 8% infection, 
8% triceps disruption, 3% ulna component fracture 

Wright et al. 
2000 [60]

N=11

Unknown Coonrad-
Morrey 
(Zimmer, 
Warsaw, 
IN, USA)

35.5 months
(24-73)

ROM
Complications

Mean flexion 110° to 125°, Mean extension 25° to 17°

50% complications; 14.3% wound complications, 14.3% ulna neuropathies, 7.1% 
radial nerve palsy, 7.1% triceps, 7.1% intra-op fracture

RA – rheumatoid arthritis, ROM – range of motion, QuickDASH - Quick Disabilities of the Arm, Shoulder and Hand Score, MEPS – Mayo Elbow Performance score, DASH - Disabilities of 
the Arm, Shoulder and Hand Score, HO – heterotopic ossification, ASES – American Shoulder Elbow Society score, OES – Oxford Elbow Score, MSTS – Musculoskeletal Tumor Society 
Scoring, PTA – post-traumatic arthritis, LES – Liverpool Elbow Score, EFAS -Elbow functional assessment scale, MAESS - modified Andrews elbow scoring system, FRIBM -Functional rating
index of Broberg and Morrey.


