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Background: The introduction of endovascular aortic arch repair (EAR) represents a paradigm 
shift in the management of complex arch pathologies usually treated with open surgical repair 
(OSR). This shift in treatment of aortic arch disease has also been accompanied with a rise 
in commercial interest in EAR resulting in the development of several endografts. However, 
the RELAY™ Branched by Terumo Aortic can be considered the prime endograft choice. In 
this international original study, a retrospective comparative analysis of international prospective 

outcomes data on the single- and double-branch RELAY stent grafts is provided. 
Methods: International data on EAR procedures carried out from January 2019 to January 
2022 using the single- and double-branch RELAY endograft configurations were collected pro- 
spectively. Follow-up data were collected at 30 days, 6 months, 12 months, and 24 months post- 
operatively. Retrospective descriptive analysis, logistic regression, and Kaplan-Meier analysis 
were performed. 
Results: A total of 125 patients were included, out of which 17 (13.6%) received the single- 

branch RELAY and 108 the double-branch device. In the single-branch group, no mortalities, 
strokes, or reinterventions were recoded over 24 months of follow-up. The rates of these out- 
comes were higher in the other group; however, the differences did not reach significance. 
Target vessel patency was maintained at 100% throughout the study period with the single- 
branched RELAY. Overall, our Kaplan-Meier analyses proved that both configurations of RELAY 

Branched yield excellent short- and mid-term survival and freedom from reintervention. 

Conclusions: Our series has clearly demonstrated that EAR using RELAY Branched is a high- 
ly efficacious strategy that yields very favorable results which can be considered superior to 
other EAR devices as well as OSR. Nevertheless, it seems that clinical outcomes with the 
single-branch RELAY are more optimal than with the double-branch device. 
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INTRODUCTION 

The field of aortovascular surgery has seen a major 
evolution in the management of thoracic aortic dis- 
ease over the past few decades, from open surgical 
repair (OSR), to hybrid modalities combining surgi- 

cal and interventional techniques, to novel totally 

endovascular approaches. Hence, this has translated 

to controversies across the literature debating which 

of the above is the superior strategy for tackling 
thoracic aortic aneurysms and dissections. The 
introduction of thoracic endovascular aortic repair 
(TEVAR) and, more specifically, endovascular aortic 

arch repair (EAR), represents a paradigm shift in 
clinical practice due to its minimally invasive and 
less physiologically demanding nature, translating 
into superior clinical outcomes."” Although OSR is 

still considered the gold standard intervention for 

aortic arch pathology, it has been associated with 

in-hospital mortality rates of up to 27% and postop- 

erative paraplegia rates as high as 19.6%."" As a 
result, EAR has more recently become an area of 

great research interest focusing on clinical outcomes 
including mortality, neurological injury, target 

vessel patency (TVP), complications such as endo- 
leak and distal stent-graft-induced new entry 
(dSINE), and reintervention. This original study, 

therefore, aimed to investigate clinical outcomes 

achieved with the RELAY™ Branched (Terumo 

Aortic, Scotland UK) EAR endograft. 

This shift in treatment of aortic arch disease has 
also been accompanied with a rise in commercial in- 
terest in TEVAR and EAR resulting in the develop- 

ment of several endografts, examples of which are 

the aforementioned RELAY Branched (Terumo 

Aortic, Scotland UK), Cook Zenith™ (Bloomington, 

IN, USA) and Najuta™ (SB-Kawasumi, Kanagawa, 

Japan).” This growing commercial interest in EAR 

has broadened its applicability due to the constant 

technological advancements in stent grafts, as up 

to 40% of patients requiring aortic arch repair are 

deemed unsuitable for OSR.” Out of the commer- 
cially available devices for EAR, the RELAY 

Branched by Terumo Aortic can be considered the 
most optimal option owing to its unique design fea- 

tures and high versatility, offering a wide range of 
custom-made device configurations tailored to indi- 
vidual patient anatomy. The design of the precurved 
inner catheter and dual sheath conforms the align- 

ment with the curvature of the arch and ascending 

aorta. The main body of the RELAY Branched 

endograft has radiopaque-marked window(s) situ- 

ated on the dorsal aspect of the endograft which 
facilitates the cannulation of one, two, or all three 
supra-aortic  vessels using either a single-, 
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double-, or triple-branched device, respectively, 
allowing more precise deployment and, in turn, 

higher technical success (Fig. 1).” 

In this international original study, a comparative 
analysis of outcomes associated with the single- and 

double-branch RELAY stent grafts is provided using 

international multicentre data. Follow-up data on 

both intraoperative and postoperative outcomes are 

analysed and compared, including procedural and 

endovascular times, mortality, strokes, TVP and rein- 
tervention, as well as the patient demographics. 

MATERIALS AND METHODS 

Study Design 

The present original study in an international multi- 

centre analysis of EAR procedures using the single- 

and double-branch RELAY stent-grafts. The proced- 
ures were completed between January 2019 and 

January 2022, and data was collected prospectively 
and stored in a registry. This was afterwards recov- 
ered and analysed retrospectively to compare the 
clinical outcomes of the single- and double-branch 
stent-grafts including procedural and endovascular 

times, mortality, neurological injury, TVP and rein- 

tervention, as well as the patient demographics. 

Patient Population 

During the time frame specified above, the RELAY 

stent grafts were used to treat a total of 125 patients. 
Of these, 17 (13.6%) received a single-branch de- 

vice, and 108 (86.4%) received a double-branch 

one. This decision was made in a multidisciplinary 

team manner considering several factors such as 

the extent of the pathology, individual patient 

comorbidities, and vessel access. The male to female 
ratio was 2.8:1 among the 125 patients, with 92 

(73.6%) being males and 33 (26.4%) being females. 
Acute presentations accounted for 47.2% (n = 59) 

of patients, whereas chronic cases accounted for 
52.8% (n = 66). As for indications, 33 (26.4%) indi- 

viduals had EAR treatment for an underlying aortic 
dissection, whereas 92 (73.6%) underwent EAR for 

an underlying aortic aneurysm. 

Follow-up 

Following RELAY Branched implantation, each pa- 

tient was followed-up at predetermined times. After 
the procedure, patients were followed-up at 
30 days, 6 months, 12 months, and 24 months. Pa- 
rameters measured were disabling strokes (DS) 

and nondisabling strokes (NDS), TVP, reinterven- 

tions, and mortality.
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Fig. 1. The three branch configurations of RELAY™ Branched. Lefi: Single Branch RELAY. Middle: Double Branch 
RELAY. Right: Triple Branch RELAY. Figure reused from Terumo Aortic website. 

Table I. Patient demographics distribution: 

Single versus double branch RELAY 

Table II. Total procedural time and endovascular 

time: Single versus double branch RELAY 

  

  

Single Double Single Double 
branch (1) branch (1) P-value branch  branch P-value 

Mean age (SD) 66.8 (9.3) 70.7 (9.9) 0.122 Total procedural time 187 +73 261.2 + 81.6 0.001 

Urgency 0.311 (Mean = SD) 
Acute 6 53 Endovascular time 39.4 66.7 0.001 

Chronic 11 55 (Mean ranks) 
Pathology 0.384 _— 

Ancurysm n 81 Statistical significance for all two-tailed tests was set at P < 0.05 

Dissection 6 27 

Gfb'/‘“{l“ 0 51 0.384 mean age for those receiving the double-branch de- 
ale N PR o . N 

ice insignificantly different at 70.7 years with Female 6 57 vice was insignificantly different at 70.7 years wit] 

Statistical significance for all two-tailed tests was set at P < 0.05. 

Statistical Analysis 

The data were imported into SPSS 26 for Windows. 

The results of descriptive analysis were tabulated. 

The Pearson Chi-squared test was used to investi- 

gate relationships between categorical variables. 

The various t-tests were used to assess continuous 
data that were normally distributed. Nonparametric 

test Mann-Whitney U was employed for variables 

with non-normal distribution and ordinal data. 
The associations between outcomes and variables 
were examined using binary logistic regression. 

The survival analysis was conducted using Kaplan- 

Meier and a log-rank P-value. The threshold for sta- 

tistical significance was set at a P-value of 0.05. 

RESULTS 

Patient Demographics 

The mean age for patients treated with the single- 

branch RELAY stent graft was 66.8 years with a 
standard deviation (SD) of 9.3 years, while the 

SD of 9.9 years (P = 0.122). The male to female ratio 

for the single-branch device group was 1.8:1 and 3:1 

in the double-branch group (P = 0.384). In the sin- 
gle branched group, 6 (35.3%) patients were 

admitted acutely and 11 (64.7%) with chronic dis- 

ease. Meanwhile in the double-branch RELAY 
group, 53 (49.1%) cases were acute and 55 were 

chronic (50.9%) (P = 0.311). Out of the 17 patients 

receiving the single-branch, 11 (64.7%) were 

treated for an aortic aneurysm while the other 6 
(35.3%) were treated for aortic dissection. On the 
other hand in the double-branch device group, 81 
(75%) had an aneurysm and 27 (25%) a dissection. 

However, the difference in indications between the 
two groups did not reach statistical significance 

(P =0.384). Table I summarizes the above findings. 

Procedural and Endovascular Time 

The mean total procedural time for the single- 

branch RELAY implantation was 187 min with a 

SD of 73 min. As for the double-branch device, 
this was 261.2 min with a SD of 82.6 min. The 
mean difference between the groups here was statis- 

tically significant (P = 0.001). The calculated endo- 
vascular time mean rank for the single-branch
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Table III. Postoperative disabling strokes: Single 
versus double branch RELAY 

Annals of Vascular Surgery 

Table IV. Postoperative nondisabling strokes: 
Single versus double branch RELAY 

  

Single Double single Double 
Follow-up branch (1) branch () P-value  Follow-up branch () branch (1) P-value 

30 days 0 4 0.571 30 days 0 3 0.658 
6 months 0 6 0.429 6 months 0 3 0.658 
12 months 0 5 0.495 12 months 0 3 0.658 
24 months 0 4 0.571 24 months 0 4 0.571 

Statistical significance for all two-tailed tests was set at P < 0.05. 

group was 39.4 and 66.7 in the double-branch 

group, with the difference in mean ranks being sta- 

tistically significant (P = 0.001). Table II summarizes 
the procedural and endovascular times for both 
groups. 

Follow-up 

Zero DS were recorded in the single-branch RELAY 

group during the entirety of follow-up. With the 
double-branch device, 4 cases of DS were recorded 
in the first 30 days post-TEVAR (P = 0.571), 6 DS 
at 6 months follow-up (P = 0.429), 5 DS at 

12 months (P = 0.495) and 4 DS 24 months 

(P = 0.571). Similarly, zero NDS were recorded 

with the single-branch RELAY. As for the double- 

branch RELAY, 3 NDS cases were recorded at each 
point of follow-up (P = 0.658), with 4 cases of 

NDS noted at 24 months (P = 0.571). DS and NDS 

results are summarized in Tables 11T and 1V. 
The TVP remained at 100% in the single-branch 

device group during the whole study period. As for 
the double-branch RELAY group, TVP was 100% 

during the first 30 postoperative days. However, 

this reduced to 88.8% (n = 96) after 6 months, 

78.7% (n = 85) after 12 months, and to 74% 

(n = 80) after 24 months of follow-up. Yet, the dif- 

ference between the two groups was not significant 
at 6 months (P = 0.175), but was significant at the 

12 and 24 months follow-up points (P = 0.029; 

P = 0.012). TVP results are summarized in Table V 

and illustrated in Figure 2. 

As for secondary interventions, none were 

required following single-branch RELAY implanta- 

tion. However, this was not the case for the 
double-branch device group which needed 16 rein- 

terventions at 30 days post-EAR (P = 0.221), 11 at 

6 months (P = 0.356), 12 at 12 months 

(P = 0.362), and 11 at 24 months follow-up 

(P = 0.356). These findings can be found summa- 

rized in Table VI and visualized in Figure 3. 

Statistical significance for all two-tailed tests was set at P < 0.05. 

Table V. Postoperative target vessel patency: 
Single versus double branch RELAY 

Single branch Double branch 

  

Follow-up n (%) n (%) P-value 

30 days 16 (100%) 108 (100%) - 
6 months 16 (100%) 96 (88.8%)  0.175 
12 months 16 (100%) 85 (78.7%)  0.029 
24 months 16 (100%) 80 (74%) 0.012 

Statistical significance for all two-tailed tests was set at P < 0.05. 

  

No mortalities were recorded in the single-branch 
RELAY group during the full study period. As for the 

double-branch device group, 4 deaths were reported 
only during the first 30 days postoperatively, with 
none reported afterwards (P = 0.571). However, 

these 4 mortalities were not device- or procedure- 

related. A summary of these results can be found 

in Table VII. 

Subanalysis 

We conducted an analysis comparing the procedural 

time in 3 different groups: single-branch RELAY pa- 

tients, double-branch RELAY patients who required 

reintervention, and double-branch RELAY patients 

without reintervention. The analysis showed that 

the procedural time was significantly higher in the 
double-branch RELAY group without reinterven- 

tion than the single-branch device group 

(P = 0.001). However, the analysis also showed 

that this difference was not significant between pa- 
tients in the double branched group who required a 
reintervention and those who received the single- 

branch RELAY (P = 0.232). Lastly, the results 

demonstrated that double-branch RELAY patients 

who required reintervention had a significantly 

reduced procedural time than counterparts who 
did not require reintervention (P = 0.008). The 

above results of the analysis are summarized and 
illustrated in Tables VIII—X and Figures 4—6.
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Target Vessel Patency During Follow-up: Single vs. Double 
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Fig. 2. Target Vessel Patency: Single versus Double Branch. 

Table VI. Postoperative reintervention: Single 

versus double branch RELAY 

  

single Double 
Follow-up branch (1) branch () P-value 

30 days 0 16 0.221 
6 months 0 11 0.356 
12 months 0 12 0.362 
24 months 0 11 0.356 

Statistical significance for all two-tailed tests was set at P < 0.05. 

Logistic Regression 

Logistic regression for the study population for TVP 

at the study end point revealed that gender, age, ur- 

gency, pathology, and procedural time did not 

correlate to TVP. The regression analysis showed, 

however, that endovascular time directly correlated 
to TVP (odds ratio [OR] = 1.103, P = 0.036). The lo- 

gistic regression results for TVP are shown in Table 
XI. 

Logistic regression for reintervention at 30 days 

post-TEVAR revealed that urgency directly corre- 
lated with reintervention, which means that pa- 

tients who presented acutely were more likely to 

require reintervention (OR = 6.06, P = 0.007). 

The logistic regression results for reintervention 

are shown in Table XII. 

Survival Analysis 

A Kaplan-Meier analysis was deployed to study the 

freedom from reintervention in the single- and 

double-branch  RELAY groups. The analysis 

revealed that freedom from reintervention was 
indifferent between the two groups (log-rank 

P-value = 0.082) (Fig. 7). Another Kaplan-Meier 
analysis for the freedom from vessel occlusion 

showcased that patients treated with a single- 

branch stent graft were less likely to have an 
occluded vessel than double-branch device patients 
(log-rank P-value = 0.021) (Fig. 8). Lastly, freedom 

from reintervention was linked to urgency. The 
analysis showed that patients with chronic pathol- 

ogy were less likely to need secondary intervention 

during the study period (log-rank P-value = 0.002) 

(Fig. 9). 

DISCUSSION 

EAR with the RELAY Branched stent graft is associ- 

ated with highly optimal short- and mid-term post- 

operative outcomes. Postoperative data associated 

with the index procedures in the present study are 

consistent with those documented in literature.” ” 
Our results show that the single-branch RELAY de- 

vice configuration is associated with excellent re- 
sults, namely zero mortalities, zero cases of DS or 
NDS, maintenance of 100% TVP and no reinterven- 
tions required, all across the full 2-year follow-up 
period. The double-branch RELAY, however, also 

yielded favorable results. The results between the 

two groups did not differ significantly with the 

exception of lower TVP beyond the first postopera- 

tive year and longer operative times with the 

double-branch device. Nevertheless, our series also 
demonstrates that either RELAY endograft configu- 

ration allows for rapid arch repair. Interestingly, the
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Reintervention 30 Days Post-Op: Single vs. Double Branch 
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Fig. 3. Reintervention: Single versus Double Branch. 

subanalysis conducted demonstrated that double- 

branch RELAY patients who required reinterven- 

tion had a significantly reduced procedural time 

than counterparts who did not require reinterven- 
tion (P = 0.008). In addition, results of the logistic 

regression analysis associated TVP with endovascu- 
lar time (OR = 1.103, P = 0.036). Overall, our 

Kaplan-Meier analyses proved that both configura- 

tions of RELAY Branched yield excellent short- and 

mid-term survival and freedom from reinterven- 
tion. It is important to note that the two groups stud- 

ied were similar at baseline in terms of age, gender, 

pathology, and urgency. 

Only 4 mortalities were recorded in the present 
studies, all of which were in the double-branch 
RELAY group but not related to the device itself, 
and occurred within the first 30 postoperative 
days, giving an overall mortality rate of 3.05% 

over 2 years of follow-up. This figure is slightly 

higher than the 0.67% (n = 1) mortality rate re- 

ported in Singh et al.” The authors analysed data 

from 148 patient who received all three branch con- 

figurations of the RELAY Branched endograft. How- 

ever, similar to our results, their single mortality was 

not related to the procedure itself. In addition, 
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Reintervention 12 Months Post-Op: Single vs. Double Branch 
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Table VII. Cumulative death during follow-up 
periods: Single versus double branch RELAY 

  

single Double 
Follow-up branch () branch (1) P-value 

30 days 0 4 0.571 
6 months 0 4 0.571 
12 months 0 4 0.571 
24 months 0 4 0.571 

Statistical significance for all two-tailed tests was set at P < 0.05. 

analysis conducted by Singh et al.® showed that 

there was no significant difference in mortality be- 

tween their three device groups. Our series also 
did not find a significant difference in mortality be- 
tween single- and double-branched RELAY pa- 
tients. The RESTORE’ and RESTORE 11 clinical 
trials investigated the efficacy of RELAY Branched 

in 307 and 173 patients, and reported an overall 

mortality rate of 7.2% and 6.2% after 2 years of 

follow-up. Survival following RELAY Branched 

implantation is superior to that with other EAR/ 

TEVAR devices. For example, a Najuta study with 

a mean follow-up of 2.9 + 2.9 years by Sato et al."’ 
reported an overall mortality rate of 11.1%.



Volume m, W 2023 Driving technology for TEVAR: an international RELAY analysis 7 

Table VIII. Mean procedural time: Single branch versus Double branch without reintervention 

single branch without Double branch without 

  

  

  

Follow-up reintervention (mean) reintervention (mean) P-value 

30 days 187 269.2 0.001 

6 months 187 266.5 0.001 

12 months 187 268.9 0.001 

24 months 187 266.7 0.001 

Bold: Statistical significance for all two-tailed tests was set at P < 0.05. 

Table IX. Mean procedural time: Single branch versus double branch with reintervention 

Single branch without Double branch with 
Follow-up reintervention (mean) reintervention (mean) P-value 

30 days 187 216.25 0.232 

6 months 187 215.4 0.30 

12 months 187 200.8 0.527 

24 months 187 213.6 0.27 

Statistical significance for all two-tailed tests was set at P < 0.05. 

Table X. Mean procedural time: Double branch RELAY with versus without reintervention 

Double branch without Double branch with 
Follow-up reintervention (mean) reintervention (mean) P-value 

30 days 269.2 216.25 0.008 

6 months 266.5 2154 0.035 

12 months 268.9 200.8 0.006 

24 months 266.7 213.6 0.008 

Bold: Statistical significance for all two-tailed tests was set at P < 0.05. 

Similarly, early mortality with the Cook Zenith 
reached 18% in O’Callaghan et al." 

Neurological injury is a major factor contributing 

to mortality and morbidity postoperatively. OSR has 

traditionally been associated with substantial 

neurological complication rates, postoperative para- 

plegia, and stroke rates as high as 19.6% and 11.8%, 

respectively.” In comparison, the EAR has been 
associated with far more favorable neurological out- 

comes which can be attributed to the absence of the 
need for circulatory arrest and cerebral perfusion 
techniques. However, the risk of neurological com- 
plications in EAR stems from the manipulation of 
the supra-aortic vessels, mainly being the left sub- 

clavian artery (LSA).'” Hence, the Society of 
Vascular Surgery guidelines recommend routine 

LSA revascularization during elective EAR proced- 

ures."” In our series, the overall incidence of DS 
and NDS was 15.2% (n = 19) and 10.4% (n = 13). 

None of the patients receiving the single-branch 
RELAY suffered any neurological complications, 

yet, there was no statistical difference in incidence 
between both the groups. A recent original study 
of 148 patients by Tan et al.” focused on neurological 

outcomes following EAR using the three configura- 

tions of RELAY Branched. Their analysis showed 

that EAR may be associated with much more favor- 

able neurological outcomes compared to OSR. They 

reported a 4.1% and 5.4% incidence of DS and NDS. 

The aforementioned RESTORE’ and RESTORE 1I° 
clinical trials revealed stroke rates of only 1.6% 

and 0.6% as well as 2 and 2.9% rates of paraplegia 
using of RELAY Branched, respectively. On the 
other hand, using Najuta, Sato et al.'’ found a 
16.7% and 2.8% rate of stroke and paraplegia. 

As for Cook Zenith, the aforementioned O’Calla- 
ghan et al.'' showed 6% stroke and 6% spinal 

cord injury postoperatively. This was even higher 

at 7.4% for each outcomes with Cook Zenith in 
Spear et al.' 

In terms of TVP, this was maintained at 100% for 
the entirety of the study period in the single-branch
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Fig. 4. Procedural Time: Single Branch versus Double Branch without Reintervention. 
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Fig. 5. Procedural Time: Single Branch versus Double Branch 

RELAY group. TVP was 100% at 30 days post-EAR 

in the double-branch device group, nevertheless, 

this dropped to 74% by the end of 2-year follow- 

up. In addition, our regression analysis showed 

that endovascular time directly correlated to TVP 

(OR = 1.103, P = 0.036), with the double-branch 

procedures lasting significantly longer (P = 0.001). 
However, TVP was not correlated to any of gender, 
age, urgency, pathology, and procedural time. 
Importantly, our results also suggested that patients 
treated with a single-branch stent-graft were less 
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likely to have an occluded vessel than double- 

branch device patients (log-rank P-value = 0.021). 

Our results are in line with the literature as another 
original RELAY Branched study also reported 100% 

TVP in all patients 30 days after receiving the RELAY 

Branched device. In the same study, 80.2% of pa- 

tients exhibited TVP at 24 months.” 
Decline of TVP, in addition to aforementioned 

complications such as dSINE and endoleak, are sig- 
nificant risk factors for secondary intervention 
following EAR. In our cohort, no reinterventions
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Fig. 6. Procedural Time: Double Branch with versus without Reintervention. 

Table XI. Logistic regression of covariates for target vessel patency at study end point 

  

  

Covariates 0Odds ratio 

Gender = Female 1382 
Age 1.020 
Urgency = Acute 0.753 
Pathology = Aneurysm 0.336 
Branching’ = Single - 
Procedural time 0.998 
Endovascular time 1.103 

Bold: Statistical sign| 
CI, confidence interval 
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Reintenention Peromed 
No 

W ves 

95% CI (lower-upper) P-value 

0.423-4.518 0.593 
0.966—1.077 0.479 
0.253-2.247 0.612 
0.070-1.599 0.170 
- 0.998 

0.992—-1.003 0.392 

1.007—1.209 0.036 

icance for all two-tailed tests was set at P < 0.05. 

*No odds calculated, all cases in the single branch population had a patent vessel. 

were required following single-branch RELAY im- 

plantation. As for the double-branch endograft pa- 

tients, 14.8% (n = 16) required reintervention 

during the first 30 postoperative days, with further 

34 reinterventions were carried out by 24 months 

of follow-up. However, as mentioned previously 
our subanalysis revealed that double-branch 

RELAY patients who required reintervention had 

a significantly reduced procedural time than coun- 
terparts who did not require reintervention 
(P = 0.008). In addition, logistic regression analysis 
conducted for reintervention at 30 days revealed 

that urgency directly correlated with reinterven- 

tion, with acute patient being at a significantly 

higher risk of reintervention (OR 6.06, 

P = 0.007). Similarly, Kaplan-Meier analysis of 
freedom from reintervention showed that chronic 
patients were less likely to require reinterventions 
during follow-up (log-rank P-value = 0.002). 

That being said, more patients in the single- 

branch group presented with chronic disease 

compared to double-branch one (64.7% vs. 

50.9%). The aforementioned Singh et al.” also 

reported 0% reintervention rate with the single- 

and triple-branch ~devices but 16.2% with 
the double-branch variant. To further verify the 

RELAY Branched device’s superiority, the 

RESTORE’ trial revealed a negligible reinterven- 
tion rate of 0.7%. In the sequel RESTORE II” trial, 
early and late reintervention rates were 3.5% and 
7.5%. As for Najuta, Sato et al.'’ and Iwakoshi 
et al."” reported 8.3% and 12.5% reintervention 
rates. Conversely, alarming reintervention rates 

have been described with Cook Zenith as 7.4% 
and 30.3% of patients in Spear et al.'* and 0’Call- 
aghan et al.'' required secondary intervention. 

The relationship between urgency and outcomes 

is an important one to consider as shown by our
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Table XII. Logistic regression of covariates for reintervention 30 days postoperative 

  

   

Covariates Odds ratio 95% CI (lower-upper) P-value 

Gender = female 0.629 0.167—2.366 0.492 

Age 1.018 0.957—1.083 0.570 

Urgency = acute 6.067 1.633—22.538 0.007 

Pathology = Aneurysm 1.050 0.313-3.523 0.937 
Branching’ = single - - 0.998 
Procedural time 0.993 0.985-1.001 0.069 
Endovascular time 0.918 0.835—1.009 0.075 
  

Bold: Statistical significance for all two-tailed tests was set at P < 0.05. 

CI, confidence interval 
“No odds calculated, no cases in the single branch population required reintervention 
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Fig. 7. Kaplan-Meier Freedom from Reintervention: Single versus Double Branch. 

results. A recent scoping review of TEVAR in type B 

aortic dissection (TBAD) also proved that results 

become poorer as the disease becomes more chronic, 
with the most optimal outcomes achieved when per- 
forming TEVAR in the subacute phase of TBAD.'® As 
for the procedural time and endovascular time, 
while only the latter correlated to TVP in our series, 

a recent prospective RELAY Branched study re- 

ported that endovascular time was associated with 

alower risk of reintervention at 30 days, 6 months, 

and 12 months (P = 0.011, P = 0.019, P = 0.037) 

and greater TVP at 6 months and 24 months 

(P=0.032, P=0.035), but no correlation with DS."” 
Given the novelty of EAR, there isa paucity of cost 

analyzes assessing its cost effectiveness compared to 
OSR. However, a recent review summarized the ev- 

idence in the literature regarding the cost effective- 
ness of TEVAR in TBAD in comparison with OSR 

and optimal medical therapy. Despite the higher 
initial cost of TEVAR, with stentgrafts costing 
$12,000—$19,495, it offers a highly efficacious and 

long-term cost-effective treatment for TBAD.'® 
Hence, it can be drawn that cost-benefit profile of 
EAR is optimal. That being said, large studies investi- 
gating the cost effectiveness of EAR in comparison 

with OSR are definitely required. 

LIMITATIONS 

Limitations of the present study include possible 

inflation bias due to the disproportionately larger 

double-branch RELAY group (n = 108) relative to 
the single-branch counterparts (n = 17). As a retro- 

spective analysis of prospective data, the patients 
included in this study were also not randomized to
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either group. Nevertheless this RELAY Branched 

experience provides a solid foundation for future 

studies investigating EAR. 

CONCLUSION 

Despite the well-established nature of OSR in the 

literature, EAR is proving to be a superior 

approach to treating thoracic aortic pathologies 

involving the arch while also expanding its appli- 

cability and indications. Our series has shown 

through its results that EAR using RELAY 

Branched is a highly efficacious strategy, yielding 

very favorable results including excellent survival, 
lower incidence of neurological complications, 

high and maintained TVP, and a comparable 
need for reintervention. Nevertheless, it seems 
that clinical outcomes with the single-branch 
RELAY are more optimal than with the double- 

branch device. Importantly, beyond its results 

this study provides a solid foundation for future 

studies investigating EAR.
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