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• The Ross procedure is a two-step repair that treats aortic valve 
disease
▪First, the diseased aortic valve is replaced with a pulmonary 

autograft
▪Second, the pulmonary valve is replaced with a donor homograft 

• The Ross procedure is commonly performed in younger patients
• Benefits of the Ross procedure include the autograft's growth 

potential, excellent hemodynamics, low infection rates, and good 
survival

• Drawbacks include complexity and the high rate of reintervention 

Background



• Root autograft dilatation

• Aortic valve regurgitation

• Pulmonary homograft valve 
stenosis 

• Different operative modalities 
have been adopted in the 
management of these indications

Common Indications for Reoperation



• The primary aim of this study is to 
describe our experience with 
reoperations on aortic roots after 
failed Ross procedures

▪Characterize patient population

▪Describe surgical strategy, 
including patient-specific 
approaches to repair

▪Examine early and midterm 
outcomes

Objective



• Clinical research protocol was approved 
by IRB in 2006

• Clinical data prospectively collected from 
2006 and informed consent obtained 
whenever possible; waiver of consent 
<2006

• We retrospectively reviewed our records 
for operations performed to treat failed 
Ross procedures

• 21 cases met the criteria, including 5 Ross 
procedures that had been previously 
revised at least once but still retained a 
portion of the autograft

• Continuous variables are presented 
as mean ± SD or median 
[interquartile range (IQR)], as 
appropriate. Categorical variables 
are presented as number and 
percentage 

• Survival was estimated using the 
Kaplan-Meyer method

Definitions

Operative death = death ≤ 30 days or during 
entire hospitalization including any transfer

Adverse event =  operative death or any stroke, 
spinal cord deficit, or renal dialysis that persists 
after final hospital discharge

Methods



Preoperative profile (n=21)

Age, y 43 [36-57]

Male 20 (95%)

Aortic dissection 0

Cerebrovascular disease 2 (10%)

Coronary artery disease 2 (10%)

Pulmonary disease 1 (5%)

Chronic kidney disease 
(eGFR<60mL/min/1.73m)

2 (10%)

Demographics

Values are presented as n (%) or median [interquartile range]  eGFR, estimated glomerular filt
ration rate

Preoperative profile (n=21)

Bicuspid aortic valve (native) 12 (57%)

Maximum proximal aortic diameter, cm (n=16)      5.5 [4.8-6.2]

Valvular disease       

Without aortic valvular disease 5 (24%)

Aortic valve regurgitation 16 (76%)

Aortic valve stenosis 3 (14%)

Aneurysmal disease       

Pulmonary root autograft 16 (81%)

Native ascending aorta ± aortic arch 14 (67%)



Variable (n=21)

Urgent or emergency 1 (5%)

Redo sternotomy > 2 8 (38%)

Aortic valve replacement (non-root) 2 (10%)

Surgical replacement 1 (5%)

Transcatheter replacement 1 (5%)

Hypothermic circulatory arrest 9 (43%)

CPB time, min 175.5 [141-202]

Aortic cross-clamp time, min 121.5 [101-148]

Cardiac ischemic time, min 135 [102.5-165]

Values are presented as n (%) or median [IQR]

• Procedures depend on the mechanism 

of failure and are tailored towards to 

particular indications

• Isolated valve dysfunction can benefit 

from surgical or transcatheter valve 

replacement

Operative Management



Variables (n=21)

Aortic root replacement 19 (90%)

Composite valve graft (mechanical) 10 (48%)

Composite valve graft (biological) 4 (19%)

Porcine bioroot 3 (14%)

Valve-sparing reimplantation (David I) 1 (5%)

Spared (prior) mechanical valve
(modified procedure)

1 (5%)

Ascending aortic replacement 20 (95%)

Hemiarch replacement 9 (43%)

Replacement of pulmonary homograft 4 (19%)

Values are presented as n (%) or median [IQR]

• Most common mechanism is root 

dilation and valvular dysfunction

• Valve-sparing techniques are can 

be adopted to manage root dilation 

without valvular dysfunction

Operative Management



Early outcomes (n=21)

Operative mortality 1 (5%)

Persistent stroke 1 (5%)

Respiratory failure 3 (14%)

Renal failure necessitating dialysis 2 (10%)

Cardiac complications 5 (24%)

Arrythmias 5 (24%)

Cardiac failure 2 (10%)

Reoperation for bleeding 0

ICU LOS, days 2 [1 – 3]

Hospital LOS, days 7 [7 – 8]

Persistent, present at time of hospital discharge or early death; ICU, intensive care unit
LOS, length of hospital stay including any hospital transfers

• Early outcomes were good.

• The complexity of the index operation may 

affect the early results.

• One patient died due to cardiac failure on 

POD 7.

Values are presented as n (%) or median [IQR]

Results



• Midterm survival is 
excellent 90% at 5 
years.

Survival



Late outcomes (n=21)

Repair failure: POD 2.6 years postop 
Autograft infection with pseudoaneurysm

1 (5%)

Patient developed autograft infection 
and underwent replacement of the 
ascending aorta and hemiarch with a 
homograft. He survived an additional 8 
years before he subsequently died from 
complications of pancreatic cancer.

• No reinterventions for valvular 

dysfunction during the follow up   

period.

• One case of autograft infection.

Midterm Results



• Ross failures are due to a variety of reasons, and indications dictate the 
procedure performed.

• In most cases, aortic root replacement is required. However, when the 
autograft root is preserved, isolated valve replacement can be achieved.

• TAVR is a newer option for isolated valve replacement in select patients.

• Overall, redo operations after Ross operations can be safely performed 
with good early and midterm outcomes .

Conclusions

Thank you!
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