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Background and Objective

 Total Arch Replacement (TAR or Zone 3 Arch Replacement) is a 

common approach for aortic arch pathologies but remains a 

challenging procedure with high morbidity and mortality1-3

 Zone 2 Arch Replacement (Z2R) may be increasingly utilized to treat 

arch pathologies with the development of endovascular therapies4-8

 Aim: Compare long term outcomes between patients undergoing Z2R 

and TAR at one institution
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Patients

3

Z2R at our institution: Zone 2 

anastomosis without LSA 

reconstruction or elephant trunk

Images: Heo W, et al. Ann Thorac Surg. 2018 Oct;106(4):1079-1086.
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Methods

 Primary endpoints: long-term mortality and unplanned distal aortic 

reintervention due to progressing aortic disease

 Secondary endpoints: in-hospital mortality, stroke

 Propensity score matching formed well-balanced groups 

 Kaplan-Meier method used to analyze 10-year survival

 Nelson’s non-parametric estimates to analyze cumulative incidence 

of reintervention with death as a competing factor



Patient Characteristics and Operative Details



Improved in-hospital outcomes and comparable 10-year survival

 Lower operative mortality after Z2R in 

matched cohort

 No difference in stroke rate or other 

complications

Figure 1. Survival at 10 years was 

54.5% (95% CI 37.8%–78.6%) after Z2R 

and 64.7% (54.3%–77.1%) after TAR 

(log-rank p=0.50). 
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Increased rate of all distal reinterventions in Z2R, including planned and endovascular

Figure 2. At 10 years, the cumulative incidence of first distal aortic reinterventions, including planned and 

unplanned procedures, was 65.2% (32.3%–85.1%) after Z2R and 37.9% (24.0%–51.7%) after TAR (p=0.02).
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Outcomes after distal aortic reinterventions

In-hospital outcomes after distal aortic reinterventions in all patients were satisfactory, 

particularly in planned endovascular reinterventions



No difference in unplanned aortic reinterventions

Figure 3. The cumulative incidence of first unplanned 

aortic reinterventions was 43.9% (16.2%–68.9%) after 

Z2R and 17.6% (6.1%–34.1%) after TAR (p=0.15). 
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On multivariable regression, surgical indication but not 

arch replacement strategy was associated with unplanned 

aortic reinterventions



Limitations

 Although propensity score matching was well-balanced, 

there may be unmeasured confounders in selecting which 

patients receive Z2R vs. TAR

 Era effect may affect outcomes

 Retrospective, single-center study limits generalizability



Conclusions

 Improved in-hospital mortality after Z2R and comparable 10-
year survival

 As expected, Z2R had higher rates of all distal reinterventions 
including planned reinterventions, which were well-tolerated

 Unplanned aortic reintervention rate for distal disease 
progression was comparable at 10 years and associated with 
dissection, not arch replacement 

 Zone 2 arch replacement with or without a staged endovascular 
reintervention is a viable option with short- and long-term 
outcomes comparable to those after total arch replacement


