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Abstract

Original Research Article

Purpose: This study was undertaken to evaluate the single center experience of endovascular intervention for Type B
aortic dissection. Methods: Data were retrospectively analysed in 10 consecutive patients over the past 2 years (2021 -
2022) who had an endovascular intervention in IJN for Type B Aortic dissection. Patients’ demographic, clinical and
procedural data including preoperative characteristics and operative details were collected. Primary outcomes evaluated
were mortality, stroke, spinal cord ischemia, vocal cord palsy and vascular access complications. Results: There were
10 patients who had Stanford Type B aortic dissection who underwent thoracic endovascular aortic repair (TEVAR).
1(10%) presented with acute aortic dissection, 6(60%) in the subacute stage and 3(30%) in the chronic stage. The
majority of patients were male (90%), with a mean age of 61.5 + 19.5years. TEVAR was performed till different zones,
with no patients in Zone 0, 20% in Zone 1, 30% in Zone 2, 30% in Zone 3 and 20% in Zone 4 Aorta. While 50% of
patients did not require any bypass for the neck vessels, 30% needed a single neck vessel chimney and 20% required
surgical bypass. Average post operative hospital stay was 5.4 days (ranging 2-19 days). Postoperative vocal cord palsy
occurred in 1 patient (10%) but no cases of vascular access injury, spinal hypoperfusion, cerebrovascular accident or
mortality is reported in our study. Conclusion: Our study demonstrates that endovascular intervention with TEVAR for
Type B aortic dissection in 1IN resulted in favourable outcomes with low incidence of complications. However, given
the small sample size, further studies with larger cohorts and longer duration of study is required to validate these

findings.
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BACKGROUND

Since its first description by Morgagni in 1761,
our understanding of aortic dissection has significantly
evolved [1]. Type B aortic dissection, unlike Type A, has
undergone a diverse and evolving history of management
strategies [2]. While surgical intervention has
traditionally been the standard of care for Type A
dissections, the treatment approaches for Type B
dissections have progressively developed over time.

Key milestones in the management of Type B aortic
dissection include:
1935: Gurin and associates introduced surgical
iliac artery fenestration to address dissection-
induced lower extremity ischemia.
1955: DeBakey and colleagues pioneered graft
replacement of the dissected thoracic aorta,
initially without bypass and later incorporating
it.

1965: Wheat et al., recommended medical
management for descending thoracic aortic
dissections.

Early 1990s: Endovascular interventions
began, primarily with fenestration of dissection
flaps to mitigate branch vessel compromise and
malperfusion.

1999: Thoracic Endovascular Aortic Repair
(TEVAR) was introduced for complicated acute
Type B aortic dissections.

2005: The GORE TAG Pivotal Trial led to FDA
approval of the GORE TAG endoprosthesis for
descending thoracic aortic aneurysms [3].
2013-2014: The INSTEAD-XL trial provided
further validation for endovascular approaches,
resulting in FDA approval for the Medtronic
Valiant stent.

The 2022 ACC/AHA Guidelines for Aortic
Disease marked a paradigm shift, with strong
recommendations favouring endovascular intervention
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for Type B dissections [4]. This shift underpins the
growing preference for TEVAR over traditional surgical
or conservative management, reflecting its minimally
invasive nature and favourable outcomes.

Our study aims to highlight the National Heart
Institute (IJN)'s experience with TEVAR, contributing to
the understanding of its application within the Malaysian
context. By analyzing our first 10 cases, we hope to shed
light on patient demographics, surgical techniques, and
outcomes, providing valuable insights into the evolving
management of Type B aortic dissection.

Purpose

This study aims to evaluate the single-center
experience of endovascular intervention for Type B
aortic dissection at the National Heart Institute (IJN). A
retrospective analysis of the first 10 consecutive cases
over a two-year period (2021-2022) provides the
foundation for this research. By focusing on patient
demographics, clinical characteristics, and surgical
details, the study seeks to contribute to a deeper
understanding of the management and outcomes
associated with thoracic endovascular aortic repair
(TEVAR) for this condition.

A key objective of the study is to explore the
demographic profile of patients who underwent TEVAR
for Type B aortic dissections. This includes assessing
variables such as age, gender, and the classification of
dissections into acute, subacute, or chronic stages.
Understanding these demographic factors is essential for
identifying patterns or trends that could influence clinical
decision-making and patient outcomes. Furthermore,
analyzing the specific characteristics of the Malaysian
population undergoing these interventions may provide
insights into regional variations in presentation and
management.

The study also delves into the surgical
characteristics of the interventions, such as the extent of
endovascular repair and the involvement of different
aortic zones. Additionally, it examines the necessity of
adjunct procedures like surgical or percutaneous bypass
of arch vessels. By documenting these details, the study
aims to highlight the technical considerations and
challenges encountered in performing TEVAR for Type
B dissections. This information can help refine
procedural strategies and improve outcomes in future
cases.

Lastly, the study evaluates key outcomes and
endpoints, including in-hospital mortality, average
postoperative hospital stay, and morbidity factors such as
stroke, spinal cord hypoperfusion, vocal cord palsy, and
vascular access complications. By providing a
comprehensive analysis of these outcomes, the study
intends to showcase IJN’s initial experience with

TEVAR and its commitment to advancing the
management of Type B aortic dissections. These findings
are expected to serve as a foundation for future research
and to contribute to the global understanding of
endovascular interventions for aortic diseases.

METHODS

This study utilized a retrospective analysis of
patients who underwent thoracic endovascular aortic
repair (TEVAR) for Stanford Type B aortic dissection at
the National Heart Institute (IJN) over a two-year period
(2021-2022). A total of 10 consecutive cases were
included in the analysis. The mean age of the patients
was 61.5 + 19.5 years. Data were collected from patient
medical records, operative census logs, and the clinical
research database to ensure comprehensive coverage.

Patient demographics, clinical characteristics,
and procedural details were meticulously reviewed.
Demographic data included age, gender, and
classification of Type B dissections into acute, subacute,
and chronic stages. Procedural details, such as the extent
of endovascular intervention and the aortic zones
involved, were documented. The need for additional
surgical or percutaneous bypass of arch vessels was also
recorded.

Primary endpoints for this study included in-
hospital mortality, average postoperative hospital stay,
and morbidity outcomes. Morbidity factors assessed
were the occurrence of new-onset stroke, spinal cord
hypoperfusion, vocal cord palsy, and vascular access
complications. These outcomes were used to evaluate the
safety and efficacy of TEVAR in this patient cohort.

This single-center study represents an initial
experience with TEVAR at IJN. As a nonrandomized,
retrospective study with a small sample size, the findings
provide preliminary insights into the management of
Type B aortic dissections using endovascular techniques.
Further research with larger cohorts and extended
follow-up periods is needed to validate these results and
refine treatment strategies.

RESULTS

A total of 10 patients with Stanford Type B
aortic dissection underwent thoracic endovascular aortic
repair (TEVAR) at the National Heart Institute (IJN)
during the two-year study period (2021-2022). The mean
age of the patients was 61.5 + 19.5 years, and the
majority (90%) were male. Among the cases, 10%
presented with acute dissections, 60% in the subacute
stage, and 30% in the chronic stage. This distribution
highlights the variability in the timing of presentations
and the need for tailored management strategies (Figure
1, Table 1).
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CLASSIFICATION

W Acute
B Subacute

m Chronic

Figure 1: Pie Chart of the breakdown of patients presenting in Acute, Subacute and Chronic Type B dissection

Table 1: Patients demography (Age and Gender)

VARIABLES

Gender

Age

Mean = SD

n= 10 (%)

Female 1(10.0)
Male 9(90.0)
61.5+19.5 ‘

TEVAR was performed across different aortic
zones based on the extent of dissection and anatomical
considerations. The procedures were distributed as
follows: 10% in Zone 1, 40% in Zone 2, 30% in Zone 3,

and 20% in Zone 4. These findings reflect the technical
diversity required for endovascular interventions and the
need for expertise in managing dissections across various
aortic segments (Figure 2).

Figure 2: Extent of Endovascular Intervention

The management of neck vessels varied based
on the dissection's anatomy and extent. While 50% of the
patients did not require any bypass procedures, 30%
underwent a single neck vessel chimney, and 20%
required surgical bypass of arch vessels. Among the
latter group, one patient underwent a Zone 1 TEVAR

with total arch vessel debranching, including the
transposition of the Left Subclavian Artery (LSA) to the
Left Common Carotid Artery (LCCA) and a graft from
the brachiocephalic artery to the LCCA. The other
patient underwent a Zone 2 TEVAR with transposition
of the LSA to the LCCA. These approaches demonstrate
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the flexibility of endovascular techniques in
accommodating diverse patient anatomies and ensuring

sufficient perfusion to vital areas (Figure 3, 4, 5).

J

Figure 3: Zone 2 TEVAR with LSA Chimney

Figure 4: Zone 1 TEVAR with total arch vessel debranching with transposition of Left Sublavian Artery (LSA) to
Left Common Carotid Artery (LCCA) and graft from brachiocephalic artery to LCCA

Figure 5: Zone 2 TEVAR with transposition of LSA to LCCA

The average postoperative hospital stay was 5.4
days, with a range of 2 to 19 days. This relatively short
length of stay reflects the minimally invasive nature of
TEVAR compared to open surgical procedures.
Importantly, no in-hospital mortalities were reported
among the cohort, consistent with global benchmarks
reporting 30-day in-hospital mortality rates of 0-5%.

These results underscore the safety of TEVAR when
performed in a specialized center.

Postoperative morbidity was minimal in this
study, with only one patient (10%) experiencing vocal
cord palsy. There were no recorded instances of new-
onset stroke, spinal cord hypoperfusion, or vascular
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access complications. These findings highlight the
favorable risk profile of TEVAR and its effectiveness in
minimizing complications. Such outcomes are

encouraging for the continued adoption of endovascular
approaches in managing Type B aortic dissections (Table
2).

Table 2: Results of the secondary endpoints

Complication

Cerebrovascular
Accident

Spinal Cord
Hypoperfusion

Vascular access
complications

Vocal Cord Palsy

W) (%)

0 0
0 0
0 0
1 10.0

DiscussION

The management of Type B aortic dissection
(TBAD) has undergone significant evolution,
transitioning from conservative medical therapy and
open surgery to minimally invasive endovascular
techniques [2, 6]. The introduction of thoracic
endovascular aortic repair (TEVAR) has been
revolutionary, offering a less invasive approach with
reduced morbidity and mortality [3, 4]. Our study, which
evaluated TEVAR outcomes for TBAD at the National
Heart Institute (IJN), aligns with global trends
emphasizing the efficacy and safety of endovascular
intervention [5-7].

Our findings demonstrated no in-hospital
mortality among the 10 patients treated with TEVAR,
with morbidity limited to one case (10%) of vocal cord
palsy. These outcomes are consistent with the results
reported by other centers, such as the International
Registry of Acute Aortic Dissection (IRAD), where
endovascular interventions have achieved low mortality
and morbidity rates [5, 7]. The absence of complications
like spinal cord ischemia, stroke, or vascular access
injuries in our cohort highlights the precision and
effectiveness of TEVAR in a specialized setting [3, 6, 7].
However, our study's small sample size limits the
generalizability of these findings.

The demographic profile of our patients showed
a mean age of 61.5 years and a predominance of males
(90%). This reflects similar patterns in global data, where
male patients with underlying hypertension represent the
majority of TBAD cases. Notably, our cohort included
patients in the acute (10%), subacute (60%), and chronic
(30%) phases of dissection. This distribution emphasizes
the importance of tailoring management strategies to the
timing of presentation, as each phase poses unique
challenges for intervention [6, 8, 9].

The procedural diversity observed in our study,
with TEVAR performed across Zones 1 to 4, underscores
the complexity of managing TBAD [6, 8]. Fifty percent
of patients did not require neck vessel bypass, while 30%
underwent single vessel chimney procedures and 20%
required surgical bypass. This variability reflects the
nuanced decision-making process involved in TEVAR
planning, where patient anatomy, aortic zone
involvement, and perfusion requirements must all be
considered [6, 10]. Our results reaffirm TEVAR's
adaptability in addressing diverse anatomical challenges
[6, 10].

Despite the promising results, several
limitations must be acknowledged. Our study is a
retrospective analysis from a single center with a small
sample size, which may not capture the broader spectrum
of TBAD presentations and outcomes [6, 8, 9].
Furthermore, the absence of long-term follow-up data
limits our ability to assess the durability of TEVAR.
Moving forward, larger, multicenter studies with
extended follow-up are essential to validate these
findings and refine TEVAR techniques [6, 7, 10]. The
establishment of a national registry for aortic dissections,
modelled after IRAD, would provide a robust platform
for data collection and analysis, facilitating
improvements in patient care across Malaysia [5, 7, 8].

In conclusion, our experience with TEVAR at
IJN demonstrates its safety and efficacy in managing
TBAD, with excellent short-term outcomes and minimal
complications [3, 8, 10]. As endovascular technology
and expertise continue to advance, TEVAR is poised to
remain a cornerstone of TBAD management [3, 8, 11].
Future research should focus on optimizing patient
selection, procedural planning, and long-term
surveillance to further improve outcomes for this
complex condition [8, 10, 11].
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CONCLUSION

The management of Type B aortic dissection
has significantly evolved with the advent of thoracic
endovascular aortic repair (TEVAR), offering a
minimally invasive alternative to traditional approaches.
Our study highlights the safety and efficacy of TEVAR
in managing Type B aortic dissection at the National
Heart Institute (IJN). With no in-hospital mortality and
minimal complications observed in our cohort, TEVAR
demonstrated excellent short-term outcomes, reinforcing
its role as a first-line intervention for this condition.

While our findings align with international data,
the study’s small sample size and retrospective nature
underscore the need for larger, multicenter research to
validate these results and explore long-term outcomes.
Future studies should aim to refine patient selection
criteria, optimize procedural techniques, and establish
robust follow-up protocols to enhance the durability of
TEVAR and patient prognosis.

As the landscape of aortic disease management
continues to evolve, the integration of national registries
and collaborative efforts will be pivotal in driving
improvements in care. Our findings contribute to the
growing body of evidence supporting TEVAR as a safe,
effective, and adaptable solution for the treatment of
Type B aortic dissection, with the potential to improve
survival and quality of life for affected patients.
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