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Abstract
Aims: To evaluate the outcomes of mitral valve surgery in octogenarians with severe symptomatic mitral 
regurgitation (MR).

Methods and results: We performed a systematic review and meta-analysis of data on octogenarians who 
underwent mitral valve replacement (MVR) or mitral valve repair (MVRpr). Our search yielded 16 retrospec-
tive studies. Using Bayesian hierarchical models, we estimated the pooled proportion of 30-day mortality, 
postoperative stroke, and long-term survival. The pooled proportion of 30-day postoperative mortality was 
13% following MVR (10 studies, 3,105 patients, 95% credible interval [CI] 9-18%), and 7% following 
MVRpr (six studies, 2,642 patients, 95% CI: 3-12%). Furthermore, pooled proportions of postoperative 
stroke were 4% (six studies, 2,945 patients, 95% CI: 3-7%) and 3% (three studies, 348 patients, 95% CI: 
1-8%) for patients undergoing MVR and MVRpr, respectively. Pooled survival rates at one and five years fol-
lowing MVR (four studies, 250 patients) were 67% (95% CI: 50-80%) and 29% (95% CI: 16-47%), and fol-
lowing MVRpr (three studies, 333 patients) were 69% (95% CI: 50-83%) and 23% (95% CI: 12-39%), 
respectively.

Conclusions: Surgical treatment of MR in octogenarians is associated with high perioperative mortality and 
poor long-term survival with an uncertain benefit on quality of life. These data highlight the importance of 
patient selection for operative intervention and suggest that future transcatheter mitral valve therapies such as 
transcatheter mitral valve repair (TMVr) and/or transcatheter mitral valve implantation (TMVI), may provide 
an alternative therapeutic approach in selected high-risk elderly patients.
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Abbreviations
CABG coronary artery bypass grafting
CI credible interval
CVA cerebrovascular accident
MR mitral regurgitation
MVR mitral valve replacement
MVRpr mitral valve repair
NYHA New York Heart Association
TMVI transcatheter mitral valve implantation
TMVr transcatheter mitral valve repair

Introduction
Mitral regurgitation (MR) is the second most common valvular 
heart disease in developed countries1. Recent epidemiological stud-
ies suggest that the incidence of moderate to severe MR rises from 
2.4% in patients in their 60’s to >10% in those in their 80’s2. The 
gold standard treatment for severe symptomatic MR is mitral valve 
surgery3. However, only a small percentage of octogenarian patients 
are referred to surgery given the higher operative risks associated 
with advanced age, the increased concomitant prevalence of comor-
bid conditions, and the uncertain benefit on quality of life and life 
expectancy with such treatment4. The increasing incidence of 
symptomatic MR with advancing age and the uncertainty regarding 
the optimal treatment strategy for MR in this patient population has 
generated considerable interest in the development of minimally 
invasive techniques, including transcatheter mitral valve therapies.

Despite the increased attention to management of MR in the elderly, 
the optimal management of this valvular condition in octogenarians 
remains unclear and has not been the focus of attention in any of the 
various valvular heart disease guidelines. There is a paucity of data 
regarding outcomes of mitral valve surgery in patients above 80 years 
of age who are the fastest growing portion of our population.

Editorial, see page 1136

The goal of this systematic review and meta-analysis was to eval-
uate the outcomes of mitral valve surgery in octogenarians. This 
information may help clinical decision making in elderly patients 
with significant MR and can be used as a future benchmark in the 
field of transcatheter mitral valve interventions.

Methods
This systematic review and meta-analysis was performed in accord-
ance with the Cochrane Handbook for Systematic Reviews5. We 
performed an English language literature review of the MEDLINE, 
EMBASE, and SCOPUS electronic databases through December 
2012. We searched for studies that evaluated outcomes of patients 
over 80 years old undergoing mitral valve surgery for MR. The 
combined keywords used in the search were: (mitral valve replace-
ment or mitral valve repair or valve surgery) and (octogenarian or 
“aged, 80 and over”). In addition, reference lists of all pertinent 
studies were hand-searched for additional relevant work.

We selected studies for analysis that were published in the English 
language as full-length articles and that reported on surgical outcomes 
of patients over 80 years of age undergoing mitral valve surgery. 

Studies that identified surgical outcomes of octogenarians undergoing 
other valve surgeries were excluded unless they also reported on the 
outcomes of mitral valve surgeries separately or in combination with 
coronary artery bypass grafting (CABG), tricuspid annuloplasty, or 
atrial fibrillation ablation surgery. Foreign language studies, unpub-
lished data, and abstracts were excluded from analysis. Furthermore, 
we excluded any study with a patient sample size less than 10.

One investigator (A.A.) performed the literature search and iden-
tified articles that would potentially report data on the proposed 
topic. Two investigators (A.A., and S.M.) independently reviewed 
potentially relevant studies. The studies that did not meet inclusion 
criteria were not considered for analysis (Figure 1). Data on study 
period, country of study, study design, study size, types of surgery, 
patient demographics, operative characteristics, operative mortality 
and morbidity, and long-term survival were collected and compiled. 
Disagreements on reporting were clarified by consensus among 
three authors (A.A., S.M., and N.P.).

In each individual study we noted the proportion of 30-day hos-
pital mortality following mitral valve replacement (MVR) and 
mitral valve repair (MVRpr), if available. Also, the proportion of 
patients who suffered from postoperative cerebrovascular accidents 
(CVA) and the proportion of long-term survival after one year and 
after five years were noted following both types of mitral valve sur-
gery. If not directly presented, when feasible, the proportions were 
calculated from the exact number of patients in each group. The 
95% credible intervals for each proportion were estimated using the 
Wilson score interval method6.

Studies that presented 
the data of our interest

N=16

All studies gleaned
from the literature search

N=2,231

Non-pertinent studies
N=1,989

Duplicate studies
N=93

Potentially relevant
studies
N=149

Excluded studies due
to lack of data on mitral

valve surgery, or
insufficient number
of patients (<10)

N=133

Figure 1. Flow chart of the literature search.
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We used Bayesian hierarchical models to estimate the pooled 
proportion of 30-day mortality, CVA, and long-term survival fol-
lowing the two interventions across studies. In each model, we used 
non-informative prior distributions for the logit of the pooled pro-
portion and the between-study variance in the logit proportions so 
as to let the observed data dominate the results. From these analyses 
we reported the median pooled proportions and their 95% equal-
tailed credible intervals (CI). We also reported the 95% CI of the 
predicted proportion in a new study to estimate the heterogeneity 
between studies. We depicted the results using forest plots.

For the proportion of patients who died within 30 days of mitral 
valve surgery, we performed meta-regression models to investigate 
if the year of study publication explained the heterogeneity in the 
proportions between studies. For the regression coefficient associ-
ated with the covariate, we estimated the median and the corre-
sponding 95% CI as well as the probability that the coefficient was 
greater than zero. It is acknowledged that the choice of prior distri-
bution over between-study variance can impact on the resulting 
prior distribution, especially in cases where limited data are avail-
able. As a check of robustness, we carried out a sensitivity analysis 

where we considered different prior distributions proposed in the 
literature for the between-study variability7. Analyses were carried 
out using R and WinBUGS software packages8,9.

Results
The literature search resulted in a total of 2,231 articles. Of these, 
1,989 were not pertinent to our study question and 93 were found to 
be duplicate studies (Figure 1). We closely analysed 149 studies. 
Sixteen articles10-25 reported data of interest and fulfilled the inclu-
sion criteria. All studies were retrospective. Table 1 summarises the 
study characteristics of these sixteen publications as well as infor-
mation retrieved on the operative results including operative mor-
tality, postoperative CVA, and long-term survival if available. 
Table 2 summarises the preoperative and operative profiles of the 
patients in the studies when available.

OPERATIVE MORTALITY
The 30-day operative mortality results of each study are shown in 
Table 1. Forest plots of operative mortality following MVR and 
MVRpr are shown in Figure 2 and Figure 3, respectively. The 

Study Events Sample size Proportion [95% Cl]

0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45
     Proportion

Chikwe 2011 18  95 0.19 [0.12, 0.28]

Nloga 2011 10  54 0.19 [0.11, 0.31]

Schmidtler 2008 2  21 0.10 [0.03, 0.30]

Unic 2005 2  41 0.05 [0.01. 0.16]

DiGregorio 2004 0  13 0.00 [0.00, 0.23]

Mehta 2002 462  2720 0.17 [0.16, 0.18]

Craver 1999 3  18 0.17 [0.06, 0.40]

Asimakopoulos 1997 9  86 0.10 [0.05, 0.18]

Akins 1997 4  42 0.10 [0.04. 0.23]

Tsai 1994 3  15 0.20 [0.07, 0.45]

Pooled estimate    0.13 [0.09, 0.18]

with estimated predictive interval   0.13 [0.05, 0.30]

Figure 2. Forest plot of 30-day operative mortality following mitral valve replacement in octogenarians.
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Table 1. Study characteristics and operative results.

Study/Operation characteristics Operative results

Author Year
Study 
period

Country
Type of 
surgery

No. of 
patients

Additional surgery 
(No. of cases)

Aetiology
30-day mortality 

No. (%)
Stroke/TIA 

No. (%)
Long-term 

survival

Badhwar 2012 1997-2007 USA MVRpr 2,198 – – 95 (4.3%) – –

Bhamidipati 2011 2003-2008 USA MVR/MVRpr 81 – – 6 (7.4%) 4 (4.9%) –

Chikwe 2011 1998-2008 USA/ 
Germany

MVRpr 227 Tricuspid annuloplasty 
(81) CABG (107)

Degenerative (46.7%) 
Rheumatic (3.5%) 
Ischaemic (32.2%) 
Endocarditis (1.8%) 
Other (15.9%)

25 (11%) 7 (3.1%) 1 yr: 66.6% (151/227) 
3 yr: 36.1% (82/227) 
5 yr: 17.2% (39/227)

MVR 95 Tricuspid annuloplasty 
(19) CABG (46)

Degenerative (40%) 
Rheumatic (27.4%) 
Ischaemic (4.2%) 
Endocarditis (13.7%) 
Other (14.7)

18 (18.9%) 1 (1.1%) 1 yr: 51.6% (49/95) 
3 yr: 29.5% (28/95) 
5 yr: 12.6% (12/95)

Nloga 2011 1987-2007 France MVRpr 75 Tricuspid annuloplasty 
(7) A Fib ablation (9) 
CABG (10)

Degenerative (98.7%) 
Rheumatic (0%) 
Ischaemic (1.3%)

2 (2.7%) 4 (5.3%) 1 yr: 81.3% (61/75) 
3 yr: 56% (42/75) 
5 yr: 34.7% (26/75)

MVR 54 Tricuspid annuloplasty 
(1) A Fib ablation (4) 
CABG (11)

Degenerative (72.2%) 
Rheumatic (24.1%) 
Ischaemic (3.7%)

10 (18.5%) 4 (7.4%) 1 yr: 64.8% (35/54)
3 yr: 48.1% (26/54)
5 yr: 27.8% (15/54)

Schmidtler 2008 1993-2005 Germany MVR 21 None – 2 (9.5%) 1 (4.8%) 3 yr: 76% (16/21) 
5 yr: 61% (13/21)

Bossone 2006 1994-2001 Italy MVR/MVRpr 30 None – 4 (13.3%) – –

Nagendran 2005 1996-2004 Canada MVRpr 26 CABG (42) – 9 (15.5%) – 7 yr: 88.5%

MVR 32 7 yr: 59.4%

Unic 2005 1995-2000 USA MVRpr 65 CABG (46) – MVRpr alone: 0 
MVRpr+CABG: 

4 (8%)

– 1 yr: 89±3% 
5 yr: 77±5%

MVR 41 CABG (22) – MVR alone: 
2 (10%) 

MVR+CABG: 0

–

DiGregorio 2004 1990-2000 USA MVRpr 46 Tricuspid annuloplasty 
(9)

Degenerative (96%) 
Endocarditis (4%)

1 (2%) 1 (2.2%) 1 yr: 89.4% 
5 yr: 61%

MVR 13 Tricuspid annuloplasty 
(4)

Degenerative (92%) 
Endocarditis (8%)

0 1 (7.7%)

Mehta 2002 1997-2000 USA MVR 2,720 Tricuspid annuloplasty 
(207) CABG (1,450)

– 462 (16.99%) 123 
(4.52%)

–

Kolh 2001 1992-1998 Belgium MVR/MVRpr 12 CABG (4) – 3 (25%) 1 (8%) 1 yr: 88.9±10.5% 
3 yr: 76.2±14.8% 
5 yr: 57.1±19.8%

Alexander 2000 1994-1997 USA MVR/MVRpr 92 CABG (92) – 18 (19.6%) 21 
(22.5%)

–

Craver 1999 1976-1994 USA MVR MVR 18 
MVR+ 
CABG 6

CABG Separate data – MVR: 3 (16.7%) 
MVR+CABG: 
2 (33.3%)

– –

Asimakopoulos 1997 1986-1994 UK MVR 86 – – 9 (10.4%) – 1 yr: 79.8% (69/86) 
3 yr: 64.1% (55/86) 
5 yr: 40.7% (35/86)

Akins 1997 1985-1995 USA MVR 42 ±CABG – 4 (10%) 3 (7%) 1 yr: 83±6% 
3 yr: 70±7% 
5 yr: 57±9%

Tsai 1994 1982-1992 USA MVRpr 31 CABG (31) Degenerative (25%) 7 (22.6%) – 1 yr: 56% (17/31) 
3 yr: 43% (13/31) 
5 yr: 19% (6/31)

MVR MVR 15 
MVR+CABG 

27

CABG Separate data Degenerative (50%) 
Rheumatic (19%)

MVR: 3 (20%) 
MVR+CABG: 
9 (33.3%)

– 1 yr: 65% (10/15) 
3 yr: 65% (10/15) 
5 yr: 45% (7/15)

CABG: coronary artery bypass grafting; MVR: mitral valve replacement; MVRpr: mitral valve repair



1229

Mitral valve surgery outcomes in octogenarians
EuroIntervention 2

0
1

4
;9

:1225-1234

pooled proportions of postoperative 30-day mortality associated 
with MVR and MVRpr were calculated to be 13% (10 studies, 
3,015 patients, 95% CI: 9-18%) and 6% (6 studies, 2,642 patients, 
95% CI: 3-12%), respectively. We repeated the analysis after 
removing the studies that had less than 50 patients undergoing 
mitral valve surgery, and the pooled proportions of operative mor-
tality associated with MVR and MVRpr were 16% (4 studies, 2,955 
patients, 95% CI: 10-25%) and 6% (4 studies, 2,565 patients, 95% 
CI: 3-11%), respectively. Comparisons of these pooled proportions 
with the predicted proportions of postoperative mortality following 
MVR and MVRpr are indicative of significant heterogeneity among 
the various studies (Table 3).

In addition, a meta-regression analysis was performed to detect 
an association between the year of publication and the 30-day oper-
ative mortality following MVR and MVRpr. No association was 
found between the year of publication and the mortality outcome 
following MVR. The median and 95% CI for the regression coef-
ficient associated with the year of study was –0.01 (–0.07 to 0.05) 
for MVR with the 34% probability that the regression coefficient is 
greater than zero. However, in the case of MVRpr, the regression 
coefficient median estimate was 0.07 (–0.03 to 0.12) with a 90% 
probability of the regression coefficient being greater than zero, 
suggesting a potential effect of year of publication in this case. 
However, this significant association would disappear if the results 
of one study by Tsai et al were disregarded with the regression coef-
ficient median estimate changing to –0.06 (95% CI: –0.3 to 0.15) 
and the probability of the coefficient being greater than zero being 
changed to 30%.

OPERATIVE STROKES AND LONG-TERM SURVIVAL
Pooled proportions of postoperative CVA associated with MVR and 
MVRpr were found to be 4% (6 studies, 2,945 patients, 95% CI: 3-7%) 
and 3% (3 studies, 348 patients, 95% CI: 1-8%), respectively. In addi-
tion, pooled survival rates at one and five years following MVR 
(4 studies, 250 patients) were 67% (95% CI: 50-80%) and 29% (95% 
CI: 16-47%) and following MVRpr (3 studies, 333 patients) were 69% 
(95% CI: 50-83%) and 23% (95% CI: 12-39%), respectively (Table 3).

Discussion
In the current study we performed a systematic review and meta-
analysis of data on octogenarians who underwent mitral valve sur-
gery for MR. The pooled estimate for 30-day operative mortality in 
octogenarians following MVR was 13% (95% CI: of 9-18%) and 
that for MVRpr was 6% (95% CI: of 3-12%).

The surgical management of mitral valve disease in octogenari-
ans is a unique and challenging task. These patients often present to 
surgery in a decompensated state of health and often have numer-
ous comorbidities. Most comorbid conditions including hyperten-
sion, diabetes, renal failure, myocardial infarction, and peripheral 
and cerebrovascular disease increase with age19, and therefore put 
octogenarians at a higher operative mortality risk compared to 
younger patients. The 30-day operative mortality rates observed in 
the present study appear to be 2.3x and 3.8x higher than those 
reported for the general adult population undergoing MVR (5.7%) 
and MVRpr (1.6%)26. Our findings lend credence to the expected 
higher operative mortality of elderly patients undergoing mitral 
valve surgery compared to the general population.

Study Events Sample size Proportion [95% Cl]

Badhwar 2012 95  2,198 0.04 [0.03, 0.05]

Chikwe 2011 25  227 0.11 [0.08, 0.16]

Nloga 2011 2  75 0.03 [0.01, 0.10]

Unic 2005 4  65 0.06 [0.02, 0.15]

DiGregorio 2004 1  46 0.02 [0.00, 0.11]

Tsai 1994 7  31 0.23 [0.12, 0.40]

Pooled estimate    0.06 [0.03, 0.12]

with estimated predictive interval   0.06 [0.01, 0.24]

0 0.2 0.4
 Proportion

Figure 3. Forest plot of 30-day operative mortality following mitral valve repair in octogenarians.
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Table 2. Preoperative and operative profiles of patients.

Study/Operation 
characteristics

Preoperative and operative profile

Authors
Type of 
surgery

No. of 
patients

Fem
ale 

No. (%
)

NYHA 
III-IV No. 

(%
)

Hyperten-
sion 

No. (%
)

Diabetes 
No. (%

)

Renal 
failure 
No. (%

)

COPD 
No. (%

)
PVD No. 

(%
)

Stroke/TIA 
No. (%

)

Previous 
cardiac 

operation 
No. (%

)

Previous 
M

I 
No. (%

)

LVEF 
≤30%

Logistic 
EuroSCORE 
%

 (m
edian 

IQR)

Em
ergent/

Urgent 
No. (%

)

Aortic cross 
clam

p m
inutes 

(SD) or m
edian 

(m
in-m

ax)

Cardiopulm
o-

nary bypass 
m

inutes (SD)

Badhwar
M

VRpr
2,198

–
116 (5.3)

–
–

–
–

–
–

0
–

–
–

0
–

–

Bham
idipati

M
VR/M

VRpr
81

53 (65.4)
52 (64.2)

53 (65.4)
14 (17.3)

4 (4.9)
–

11 (13.6)
7 (8.6)

10 (12.3)
–

–
–

28 (34.6)
85.9 (37.9)

121.0 (45.5)

Chikwe
M

VRpr
227

109 (48)
–

–
50 (22.4)

26 (11.5)
6 (2.6)

28 (12.3)
11 (4.8)

18 (7.9)
34 (15.0)

22 (9.7)
15.1 

(9.5-23.4)
9 (4.0)

97.2 (44.2)
140.3 (52.3)

M
VR

95
39 (41.1)

–
–

19 (20.0)
18 (18.9)

3 (3.2)
12 (12.6)

6 (6.3)
18 (18.9)

10 (10.5)
3 (3.2)

19.0 
(11.4-36.1)

12 (12.6)
88.8 (39.9)

133.8 (57.0)

Nloga
M

VRpr
75

44 (58.7)
35 (46.7)

–
1 (1.3)

11 (14.7)
6 (8)

–
–

0
–

2 (2.7)
5.77 (3.5-63)

–
60 (32-113)

84 (46-150)

M
VR

54
38 (70.4)

36 (66.7)
–

9 (16.7)
7 (13)

2 (3.7)
–

–
10 (18.5)

–
1 (1.9)

11.1 
(3.5-93.2)

–
58.5 (15-127)

75.5 (32-153)

Schm
idtler

M
VR

21
13 (55.6)

12 (57.1)
–

–
2 (9.5)

3 (14.3)
–

–
–

2 (9.5)
–

–
4 (19.1)

64.1 (26.1)
85.2 (47.2)

Bossone
M

VR/M
VRpr

30
–

–
–

–
–

–
–

–
–

–
–

–
–

–
–

Nagendran
M

VRpr
26

–
–

–
–

–
–

–
–

–
–

–
–

–
–

–

M
VR

32
–

–
–

–
–

–
–

–
–

–
–

–
–

–
–

Unic
M

VRpr
65

61 (57.5)
91 (86)

59 (56)
21 (20)

11 (10)
9 (8)

9 (8)
–

–
–

–
–

–
–

–

M
VR

41
–

–
–

–
–

–
–

–

DiGregorio
M

VRpr
46

18 (39)
37 (80)

–
1 (2)

16 (35)
5 (11)

–
2 (4)

–
–

–
–

–
46 (18)

70 (27)

M
VR

13
7 (54)

10 (77)
–

1 (8)
4 (31)

–
–

1 (8)
–

–
–

–
–

60 (20)
90 (36)

M
ehta

M
VR

2,720
1,572 (57.8)

1,996 (73.4)
1,578 (58)

435 (16)
267 (9.8)

432 (15.9)
337 (12.4)

329 (12.1)
558 (20.5)

694 (25.5)
–

–
849 (31.2)

101.0 (44.7)
142.1 (61.2)

Kolh
M

VR/M
VRpr

12
7 (58)

12 (100)
3 (25)

1 (8)
1 (8)

1 (8)
–

–
–

1 (8)
–

–
3 (25)

–
–

Alexander
M

VR/M
VRpr

92
40 (43.5)

50 (54.4)
60 (65.2)

14 (15.4)
11 (11.5)

20 (21.4)
8 (8.6)

16 (17.7)
11 (12.1)

31 (33.7)
–

–
18 (19.6)

91.1 (39.1)
146.7 (47.3)

Craver
M

VR
M

VR 18 
M

VR+
 

CABG 6

–
–

–
–

–
–

–
–

–
–

–
–

–
–

–

Asim
ako-

poulos
M

VR
86

–
–

–
–

–
–

–
–

–
–

–
–

–
–

–

Akins
M

VR
42

29 (69)
39 (93)

17 (40)
7 (17)

2 (5)
4 (10)

1 (2)
9 (22)

11 (26)
10 (24)

–
–

17 (40)
–

115 (45)

Tsai
M

VRpr
31

12 (39)
30 (97)

14 (45)
5 (16)

–
–

–
–

–
27 (87)

–
–

–
–

174

M
VR

M
VR 15 

M
VR+

 
CABG 27

24 (57)
41 (98)

18 (52)
4 (10)

–
–

–
–

–
26 (62)

–
–

–
168

CABG: coronary artery bypass grafting; COPD: chronic obstructive pulm
onary disease; LVEF: left ventricular ejection fraction; M

I: m
yocardial infarction; M

VR: m
itral valve replacem

ent; M
VRpr: m

itral valve repair; NYHA: New York Heart Association; PVD: peripheral 
vascular disease; SD: standard deviation; TIA: transient ischaem

ic attack
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It is important to note that the aetiology of MR should be taken 
into consideration in its management strategy. Overall, degenera-
tive mitral valve disease is the most common cause of MR in the 
elderly27. MVRpr could potentially provide the most suitable surgi-
cal option for this kind of valve disease. However, the presence of 
significant mitral annular calcification in the elderly often makes 
valve replacement the only feasible invasive treatment option. 
Furthermore, functional MR due to ischaemic cardiomyopathy is 
another common pathology in the elderly and its optimal surgical 
treatment strategy (MVR vs. MVRpr) is the focus of much debate, 
despite accumulating evidence on the survival advantage of MVRpr 
over MVR in this context28. Given the above, surgical management 
of MR in octogenarians should be highly individualised.

The current study also provides important information on the rate 
of postoperative CVA and long-term survival after mitral valve sur-
gery in an octogenarian population. The pooled proportions of post-
operative CVA were calculated to be 4% (95% CI: 2-8) following 
MVR and 3% (95% CI: 1-8) following MVRpr. These could be 
compared with postoperative CVA rates of 2.1% and 1.4% observed 
in the STS database of patients undergoing MVR and MVRpr, 
respectively26. The higher operative mortality rates, the aforemen-
tioned rates of postoperative CVA, and the relatively low five-year 
survival rates of 29% (95% CI: 16-47) and 23% (95% CI: 12-39) 
following MVR and MVRpr, respectively, should be taken into 
consideration when planning for surgical management of an octo-
genarian patient with significant MR. Identifying the predictors of 
surgical outcome in this group of patients would be helpful to 
choose the suitable elderly candidate for mitral valve surgery.

Multiple studies have identified perioperative variables associ-
ated with cardiac operative mortality in octogenarians. Kolh et al 
identified New York Heart Association (NYHA) functional Class 
IV, urgent procedure, and prolonged extracorporeal circulation as 
independent predictors of early mortality20. Aortic atheromatous 
disease and preoperative myocardial infarction were also identified 
as predictors of postoperative stroke and prolonged hospital stay, 
respectively. In a similar study, Bossone et al recognised NYHA 
functional Class IV, diabetes, hypertension, renal insufficiency, 

rheumatic aetiology, and left ventricular ejection fraction (<45%) 
as independent risk factors of 30-day postoperative mortality16. In 
addition, requirement for concomitant CABG operation has been 
identified as a predictor of operative mortality in elderly patients19. 
Identifying these predictors in an octogenarian patient with multi-
ple comorbid conditions and the uncertainty regarding the optimal 
approach to such a patient could pave the way for a role of evolving 
minimally invasive techniques.

In recent years, enthusiasm and encouraging results with tran-
scatheter aortic valve implantations have directed attention towards 
the potential treatment of MR using minimally invasive technolo-
gies such as transcatheter mitral valve repair (TMVr) and/or tran-
scatheter mitral valve implantation (TMVI)29. Multiple different 
strategies are currently being explored by various companies 
including creation of a double-orifice mitral valve using percutane-
ous edge-to-edge techniques30,31, indirect remodelling of the mitral 
valve annulus via a coronary sinus device32, direct remodelling of 
the mitral valve annulus using suture-based techniques, thermal 
annular remodelling, or mitral ring annuloplasty33, and implantation 
of artificial cords34,35. Furthermore, the only transcatheter mitral 
valve repair device that has been implanted in more than 8,000 
patients is the MitraClip (Abbott Vascular, Santa Clara, CA, USA), 
a catheter-based extension of the surgical edge-to edge repair 
technique36,37.

This technique has been the subject of various studies including 
the recent randomised trial EVEREST II, where mitral valve sur-
gery was found to be superior to MitraClip for the 12-month pri-
mary combined efficacy endpoint, despite having a better safety 
profile at 30 days38. Since the conclusion of the EVEREST II trial, 
multiple observational studies have been completed including the 
recently published study by Conradi et al39 where MitraClip has 
been compared with surgical MVRpr. In all these studies, while sur-
gery is consistently found to be more effective than MitraClip in 
reducing MR, a selected group of patients is found to benefit from 
the transcatheter approach, leading to the conclusion that the suc-
cess of transcatheter valve therapies relies on an appropriate patient 
selection process40. In particular, elderly patients with reduced left 

Table 3. Pooled and predicted proportions of 30-day operative mortality, operative strokes, and long-term survival.

Outcome Type of surgery
Number of 

studies
Number of 
patients

Pooled proportion
Median (95% credible 

interval)

Predicted proportion
Median (95% credible 

interval)

Between-study variance
Median (95% credible 

interval)

30-day mortatlity MVR 10 3,015 13% (9, 18) 13% (5, 30) 0.2045 (0.0794, 0.6665)

MVRpr   6 2,642 6% (3, 12) 6% (1, 24) 0.3850 (0.1253, 1.5530)

Operative strokes MVR   6 2,945 4% (3, 7) 4% (2, 11) 0.3632 (0.2082, 0.7769)

MVRpr   3 348 3% (1, 8) 3% (1, 13) 0.251 (0.0840, 1.1920)

Long-term survival MVR 1 year   4 250 67% (50, 80) 67% (33, 89) 0.2882 (0.1026, 1.1420)

5 years 29% (16, 47) 29% (8, 66) 0.3623 (0.1206, 1.5320)

MVRpr 1 year   3 333 69% (50, 83) 69% (34, 91) 0.2891 (0.0965, 1.3290)

5 years 23% (12, 39) 23% (7-55) 0.2728 (0.0941, 1.2110)

MVR: mitral valve replacement; MVRpr: mitral valve repair
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ventricular function and multiple comorbidities could benefit from 
the transcatheter mitral repair approach41. In addition, the prospect 
of TMVI involving the transcatheter delivery and implantation of 
a bioprosthetic valve in the mitral valve position via a transseptal, 
transatrial or transapical approach is on the horizon42-47.

Limitations
Finally, it should be noted that our study has several limitations. 
Other than two large observational retrospective studies10,19, most 
publications included in the meta-analysis were relatively small in 
size with the inherent biases of retrospective studies. Also, given 
the small number of articles included in the meta-analysis, the pos-
sibility of publication bias should be taken into account when con-
sidering the results. Another limitation of our report is that most 
studies used in the analysis did not provide separate data on the sur-
gical outcomes of MVR or MVRpr alone. These surgeries were 
often in conjunction with additional operations such as CABG, tri-
cuspid annuloplasty, or atrial fibrillation ablation (Table 1). 
Nevertheless, these additional surgeries are often necessary when 
an octogenarian undergoes a surgical treatment of symptomatic 
severe MR and should therefore be considered as part of the risk 
assessment strategy of these patients. In addition, it should be noted 
that the data of the published work on the operative results follow-
ing mitral valve surgery in octogenarians could be subject to the 
preoperative selection bias. Also, the significant heterogeneity that 
exists across studies as evidenced by comparison of the pooled and 
the predicted proportions (Table 3) should be taken into considera-
tion while evaluating these results.

Additionally, our meta-regression analysis did not reveal a sig-
nificant association between the year of publication and operative 
mortality results following MVR. On the other hand, even though 
our result shows a potentially significant association between year 
of publication and surgical mortality outcomes after MVRpr, the 
significance of this association disappears if the study by Tsai et al25 
is disregarded. The absence of such an association despite the 
recent advances in surgical care is surprising. While the limited 
number of studies should be taken into consideration, this finding 
could indicate the complexity of mitral valve surgeries in an 
increasingly morbid ageing population.

Conclusion
In conclusion, surgical treatment of MR in octogenarians is associ-
ated with high perioperative mortality and poor long-term survival. 
These data highlight the importance of patient selection for opera-
tive intervention and suggest that future transcatheter mitral valve 
therapies such as transcatheter mitral valve repair (TMVr) and/or 
transcatheter mitral valve implantation (TMVI) may provide an 
alternative therapeutic approach in selected high-risk elderly 
patients.
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