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Background

– Surgeons are often faced with the dilemma of whether to address moderative, or worse 
than anticipated, concomitant valvular heart disease. 

– With respect to ARR and concomitant mitral valve intervention, the literature has shown 
mixed results, requiring further evaluation. The association of a concomitant procedure 
such as valve surgery (mitral or tricuspid) has been associated with greater operative 
mortality.

– In this analysis, we sought to investigate the impact of concomitant MVr and MVR 
following ARR, comparing outcomes of patients who underwent ARR with either MVr or 
MVR with those who did not, as well as comparing outcomes between the ARR+MVr
and ARR+MVR subgroups. 
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Methods

– This study retrospectively reviewed 1016 consecutive patients who underwent ARR 
from May 1997 to August 2021. All patients had ARR with either mechanical or 
biological CVG. Patients were excluded if they had a VSR, underwent circulatory arrest, 
prior sternotomy, or additional procedures. 
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» consisted of operative mortality
» composite of major adverse events (MAE):  including operative mortality, 

myocardial infarction (MI), need for tracheostomy or dialysis, takeback for 
bleeding, and cerebrovascular accident (CVA)

–Secondary endpoint: the incidence of each postoperative outcome

Methods
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ARR+MVI (61) ARR alone (965) p
Urgent/emergent 16 (26.2) 143 (15.0) 0.03
Renal dysfunction 11 (18.0) 77 (8.1) 0.01
NYHA III/IV 47 (77.0) 299 (31.3) <0.01
Ejection fraction, % 40 [35, 45] 50 [45, 50] <0.01
Connective tissue disease 17 (27.9) 72 (7.53) <0.01
Pump time, min 165 [140, 177] 119 [103, 138.3] <0.01
Cardio-ischemic time, min 133 [116, 151] 97 [83, 112] <0.01

Results

ARR+MVI vs ARR alone
– Multivariate predictors of MAE:

» renal dysfunction (OR 2.64, 95 CI [1.47;4.78], p<0.01)
» ejection fraction (OR 0.96, 95% CI [0.94;0.98], p<0.01)
» connective tissue disease (OR 2.44, 95% CI

[1.17;5.13], p=0.02)

» Age, COPD, diabetes, or undergoing a concomitant
mitral valve procedure did not reach statistical
significance

ARR + MVI ARR alone P
Operative mortality 0 (0.0) 3 (0.3) 1
MAE 8 (13.1) 51 (5.3) 0.02
MI 2 (3.3) 3 (0.3) 0.02
Dialysis 1 (1.6) 2 (0.2) 0.44
Takeback for bleeding 6 (9.8) 35 (3.7) 0.04
Tracheostomy 0 (0.0) 4 (0.4) 1
CVA 1 (1.6) 7 (0.7) 0.98

Central Message
ARR with concomitant mitral valve intervention is associated with 
higher incidence of postoperative major adverse outcomes, 
although operative mortality is the same.
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Results

ARR+MVr vs ARR+MVR
– Multivariate predictors of MAE:

» renal dysfunction (OR 2.68, 95 CI [1.48;4.85], p<0.01)
» ejection fraction (OR 0.96, 95% CI [0.94;0.98], p<0.01)
» connective tissue disease (OR 2.52, 95% CI

[1.20;5.27], p=0.02)
» MVr (OR 2.78, 95% CI [1.03;7.48], p=0.04)

Central Message
ARR with mitral valve repair is associated with higher incidence 
of major adverse outcomes compared to replacement, although 
operative mortality is the same.

MVr MVR P
Operative mortality 0 (0.0) 0 (0.0) 0.91
MAE ¶ 5 (17.2) 3 (9.4) 0.02
MI 2 (6.9) 0 (0.0) <0.001
Dialysis 0 (0.0) 1 (3.1) 0.01
Takeback for 4 (13.8) 2 (6.2) 0.02
Tracheostomy 0 (0.0) 0 (0.0) 0.88
CVA 1 (3.4) 0 (0.0) 0.23

ARR + MVr (29) ARR + MVR (32) p
Age, years 65.00 [57.00, 71.00] 56.50 [38.50, 67.75] 0.01
Males 28 (96.6) 25 (78.1) 0.08
Family history of aortic disease 0 (0.0) 6 (18.8) <0.01
Hypertension 27 (93.1) 22 (68.8) 0.01
COPD 0 (0.0) 6 (18.8) <0.01
Urgent/emergent procedure 4 (13.8) 12 (37.5) <0.01
Renal dysfunction 3 (10.3) 8 (25.0) <0.01
Hypotension/shock at presentation 0 (0.0) 1 (3.1) 0.09
NYHA III/IV 22 (75.9) 25 (78.1) <0.01
Ejection fraction, % 45 [40, 45] 40 [35, 45] <0.01
Connective tissue disease 4 (13.8) 13 (40.6) <0.01
Pump time, min 146 [133, 166] 176 [159, 186] <0.01
Cardio-ischemic time, min 121 [114, 141] 147 [131, 158] <0.01
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Conclusion

–We observed a higher incidence of postoperative MAE in patients undergoing
ARR with concomitant MVr or MVR compared to those who did not, although
operative mortality remained exceedingly low in both groups.

–Our study also found that patients undergoing ARR and MVr were more at risk of
developing MAE, postoperative MI and takebacks for bleeding compared to
those receiving MVR who, in turn, had a higher risk of developing renal failure
requiring dialysis.
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Results

ARR+MVI vs ARR alone
– Multivariate analysis identified renal dysfunction (OR 2.64, 95 CI [1.47;4.78], p<0.01), ejection

fraction (OR 0.96, 95% CI [0.94;0.98], p<0.01), and connective tissue disease (OR 2.44, 95%
CI [1.17;5.13], p=0.02) as independent predictors of MAE. Age, COPD, diabetes, or
undergoing a concomitant mitral valve procedure did not reach statistical significance

ARR+MVr vs ARR+MVR
– Multivariate analysis identified renal dysfunction (OR 2.68, 95 CI [1.48;4.85], p<0.01), ejection

fraction (OR 0.96, 95% CI [0.94;0.98], p<0.01), connective tissue disease (OR 2.52, 95% CI
[1.20;5.27], p=0.02), and MVr (OR 2.78, 95% CI [1.03;7.48], p=0.04) as independent
predictors of MAE.

Conclusion
– We observed a higher incidence of postoperative MAE in patients undergoing ARR with

concomitant MVr or MVR compared to those who did not, although operative mortality
remained exceedingly low in both groups.

– Our study also found that patients undergoing ARR and MVr were more at risk of developing
MAE, postoperative MI and takebacks for bleeding compared to those receiving MVR who, in
turn, had a higher risk of developing renal failure requiring dialysis.

Background
– Surgeons are often faced with the dilemma of whether to address moderative, or worse than 

anticipated, concomitant valvular heart disease. 
– With respect to ARR and concomitant mitral valve intervention, the literature has shown 

mixed results, requiring further evaluation. The association of a concomitant procedure such 
as valve surgery (mitral or tricuspid) has been associated with greater operative mortality.

– In this analysis, we sought to investigate the impact of concomitant MVr and MVR following 
ARR, comparing outcomes of patients who underwent ARR with either MVr or MVR with 
those who did not, as well as comparing outcomes between the ARR+MVr and ARR+MVR 
subgroups. 

Methods
– This study retrospectively reviewed 1016 consecutive patients who underwent ARR from 

May 1997 to August 2021. All patients had ARR with either mechanical or biological CVG. 
Patients were excluded if they had a VSR, underwent circulatory arrest, prior sternotomy, or 
additional procedures. 

– The primary endpoints consisted of operative mortality, and a composite of major adverse 
events (MAE) including operative mortality, myocardial infarction (MI), need for 
tracheostomy or dialysis, takeback for bleeding, and cerebrovascular accident (CVA).

– The secondary endpoint was the incidence of each postoperative outcome.

Central Message
ARR with concomitant mitral valve intervention is associated with higher incidence of 
postoperative major adverse outcomes, although operative mortality is the same.
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aa MVr MVR P
Operative mortality 0 (0.0) 0 (0.0) 0.91
MAE ¶ 5 (17.2) 3 (9.4) 0.02
MI 2 (6.9) 0 (0.0) <0.001
Dialysis 0 (0.0) 1 (3.1) 0.01
Takeback for 4 (13.8) 2 (6.2) 0.02
Tracheostomy 0 (0.0) 0 (0.0) 0.88
CVA 1 (3.4) 0 (0.0) 0.23

ARR + MVI ARR alone P
Operative mortality 0 (0.0) 3 (0.3) 1
MAE 8 (13.1) 51 (5.3) 0.02
MI 2 (3.3) 3 (0.3) 0.02
Dialysis 1 (1.6) 2 (0.2) 0.44
Takeback for bleeding 6 (9.8) 35 (3.7) 0.04
Tracheostomy 0 (0.0) 4 (0.4) 1
CVA 1 (1.6) 7 (0.7) 0.98
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