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Introduction

This systematic review and meta-analysis found that everolimus-eluting stents
with ultrathin struts demonstrate superior clinical outcomes compared to first-
generation drug-eluting stents. Patients receiving these newer stents experienced
a significantly lower incidence of major adverse cardiovascular events, target le-
sion revascularization, and stent thrombosis. The ultrathin strut design appears to
contribute to better long-term safety and efficacy[1].

This scoping review provides an overview of bioresorbable scaffolds and drug-
eluting stents in coronary artery disease management. It highlights that while tra-
ditional drug-eluting stents remain the gold standard, bioresorbable scaffolds rep-
resent a promising alternative, particularly for younger patients, due to their ability
to restore vessel vasomotion and eliminate the permanent metallic cage after drug
release. Continued research is essential to fully understand their long-term bene-
fits[2].

This paper explores the advancements in polymer-free and biodegradable poly-
mer drug-eluting stents. It emphasizes that these novel designs aim to mitigate is-
sues associated with permanent polymers, such as chronic inflammation and late
stent thrombosis. While challenges remain in optimizing drug release kinetics and
mechanical integrity, these newer generation stents hold potential for improved
biocompatibility and long-term outcomes, particularly for patients at high risk[3].

This systematic review andmeta-analysis assessed the efficacy and safety of drug-
eluting stents in patients with diabetes mellitus. The findings indicate that drug-
eluting stents are generally safe and effective in this challenging patient popula-
tion, showing better outcomes compared to bare-metal stents. However, patients
with diabetes still face a higher risk of adverse events compared to non-diabetic
individuals, underscoring the need for tailored treatment strategies[4].

This meta-analysis investigated the long-term outcomes of drug-eluting stents in
treating coronary bifurcation lesions, which are anatomically complex. The study
suggests that modern drug-eluting stents provide favorable long-term clinical re-
sults for these lesions, with acceptable rates of target lesion revascularization and
stent thrombosis. The choice of stenting technique for bifurcations, however, con-
tinues to be debated and warrants individualized assessment[5].

This meta-analysis examined the effectiveness of drug-eluting stents in small coro-
nary vessels, a subset of patients traditionally associated with higher rates of
restenosis. The findings indicate that drug-eluting stents offer superior outcomes
compared to bare-metal stents in these small vessels, significantly reducing tar-
get lesion revascularization and major adverse cardiac events. This suggests im-
proved prognosis for patients with small vessel disease when treated with DES[6].

This study evaluated the outcomes of ultrathin strut everolimus-eluting stents in

long coronary lesions, which pose a significant challenge in interventional cardi-
ology. The results demonstrate that these stents are associated with favorable
clinical outcomes, including low rates of target lesion revascularization and stent
thrombosis, even in complex long lesions. This evidence supports their efficacy
and safety in managing extensive coronary artery disease[7].

This review provides an update on fourth-generation drug-eluting stents, dis-
cussing their current evidence and future perspectives. These advanced stents,
characterized by improved polymer technologies and anti-proliferative drugs, show
enhanced safety profiles and comparable or superior efficacy to earlier genera-
tions. The article anticipates further innovations focusing on bioresorbable prop-
erties and advanced imaging integration to optimize patient care[8].

This study compares revascularization strategies for left main coronary artery
disease, specifically drug-eluting stents versus coronary artery bypass grafting
(CABG). The findings highlight that while CABG remains a robust option, drug-
eluting stents offer a viable alternative for selected patients, particularly those with
less complex lesions. The decision between DES and CABG requires careful con-
sideration of individual patient characteristics and anatomical complexity[9].

This comprehensive meta-analysis evaluated the long-term safety and efficacy of
everolimus-eluting stents with ultrathin struts. The results demonstrate consis-
tently excellent long-term clinical outcomes, including low rates of major adverse
cardiovascular events and stent thrombosis, establishing these stents as a highly
safe and effective treatment option for coronary artery disease. The ultrathin strut
design appears to be a key factor in these superior long-term results[10].

Description

The landscape of coronary artery disease management continues to evolve, see-
ing new developments in stent technology. A current perspective outlines that
while traditional drug-eluting stents maintain their status as the gold standard,
bioresorbable scaffolds offer a promising alternative. These scaffolds are par-
ticularly beneficial for younger patients, as they can restore vessel vasomotion
and eventually eliminate the permanent metallic structure after drug release [2].
Continued research is essential to fully understand their long-term benefits. Com-
plementing this, an update on fourth-generation drug-eluting stents reveals their
enhanced safety profiles and comparable or superior efficacy compared to earlier
generations. These advanced stents leverage improved polymer technologies and
anti-proliferative drugs, with future innovations expected to focus on bioresorbable
properties and advanced imaging integration for optimized patient care [8]. Fur-
ther advancements include polymer-free and biodegradable polymer drug-eluting
stents. These novel designs aim to alleviate issues associated with permanent
polymers, such as chronic inflammation and late stent thrombosis [3]. Despite chal-
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lenges in optimizing drug release kinetics and mechanical integrity, these newer
generation stents show considerable potential for improved biocompatibility and
long-term outcomes, especially for patients at high risk.

A significant body of evidence supports the effectiveness of ultrathin strut
everolimus-eluting stents. Systematic reviews and meta-analyses consistently
show that these stents deliver superior clinical outcomes compared to first-
generation drug-eluting stents [1]. Patients fitted with these newer stents expe-
rience a notably lower incidence of major adverse cardiovascular events, target
lesion revascularization, and stent thrombosis. The ultrathin strut design appears
to be a key factor in their better long-term safety and efficacy [1]. This is further re-
inforced by a comprehensive meta-analysis evaluating the long-term safety and ef-
ficacy of everolimus-eluting stents with ultrathin struts, which reported consistently
excellent long-term clinical outcomes, including low rates of major adverse cardio-
vascular events and stent thrombosis [10]. These findings establish these stents
as a highly safe and effective treatment option for coronary artery disease, with the
ultrathin strut design contributing significantly to their superior long-term results.
Moreover, even in challenging long coronary lesions, ultrathin strut everolimus-
eluting stents have demonstrated favorable clinical outcomes, including low rates
of target lesion revascularization and stent thrombosis. This evidence confirms
their efficacy and safety in managing extensive and complex coronary artery dis-
ease [7].

The utility of drug-eluting stents has also been specifically assessed in challenging
patient demographics. For individuals with diabetes mellitus, a population known
for higher risks, drug-eluting stents are generally found to be safe and effective, of-
fering better outcomes than bare-metal stents [4]. However, a crucial point is that
diabetic patients still confront a higher risk of adverse events compared to non-
diabetic individuals, emphasizing the necessity for tailored treatment strategies.
Similarly, in cases involving small coronary vessels, which are traditionally asso-
ciated with elevated rates of restenosis, drug-eluting stents provide superior out-
comes relative to bare-metal stents. They significantly reduce target lesion revas-
cularization and major adverse cardiac events, thereby improving the prognosis
for patients with small vessel disease treated with DES [6].

Addressing anatomically complex lesions and overall revascularization strategies
is another critical area. For coronary bifurcation lesions, a meta-analysis indi-
cated that modern drug-eluting stents yield favorable long-term clinical results, with
acceptable rates of target lesion revascularization and stent thrombosis [5]. The
selection of the optimal stenting technique for bifurcations, however, remains an
area of ongoing debate, necessitating individualized assessment based on pa-
tient specifics. Furthermore, in considering revascularization for left main coronary
artery disease, a comparison between drug-eluting stents and coronary artery by-
pass grafting (CABG) highlights that while CABG is a robust option, DES serve
as a viable alternative for selected patients, particularly those with less complex
lesions [9]. The decision between DES and CABG ultimately requires careful con-
sideration of individual patient characteristics and the anatomical complexity of
the disease.

Conclusion

Recent research provides a comprehensive overview of drug-eluting stents (DES)
and their evolution in coronary artery disease treatment. Newer generation stents,
including fourth-generation designs and those with polymer-free or biodegrad-
able polymers, aim to enhance safety and efficacy, addressing issues like chronic
inflammation and late stent thrombosis. Studies consistently show everolimus-
eluting stents with ultrathin struts demonstrate superior clinical outcomes, includ-
ing reduced adverse cardiovascular events, target lesion revascularization, and
stent thrombosis, even in complex cases like long coronary lesions. Beyond gen-

eral applications, DES prove effective in specific patient groups such as those with
diabetes mellitus and small coronary vessels, offering better outcomes than bare-
metal stents, though tailored strategies are still needed for diabetics. In complex
anatomies like coronary bifurcation lesions, modern DES yield favorable long-term
results. Furthermore, DES offer a viable alternative to coronary artery bypass graft-
ing for select patients with left main coronary artery disease. Bioresorbable scaf-
folds also emerge as a promising option, particularly for younger patients, by restor-
ing vessel function and eventually dissolving. These collective findings underscore
the continuous advancement and expanding utility of DES technology across di-
verse clinical scenarios, emphasizing ongoing research for long-term benefits.

Acknowledgement

None.

Conflict of Interest

None.

References

1. Meng Liu, Guohui Zhang, Li Yan, Yi Fan, Ruili Wei, Qiusu Yu. “Effect of
everolimus-eluting stents with ultrathin struts on clinical outcomes: a systematic
review and meta-analysis of randomized controlled trials.” J Interv Cardiol 2023
(2023):9710375.

2. Muhammad Irfan, Siti Nurhayati Bintie Che Soh, Nurul Huda Bintie Razali, Abdul
Halim Abdul Gafor, Rozana Othman, Hairil Rizal Abdullah. “Current Perspective on
Bioresorbable Scaffold and Drug-Eluting Stent in Coronary Artery Disease: A Scop-
ing Review.” Int J Environ Res Public Health 19 (2022):16946.

3. Seung Jun Lee, Jin Ho Kim, Young-Hoon Jeong, Do-Sun Lim, Dong-Hoon Choi,
Seung-Jae Joo. “Polymer-free and biodegradable polymer drug-eluting stents: cur-
rent status and future perspectives.” Cardiovasc Interv Ther 39 (2024):161-171.

4. Anusha Vakiti, Karthik Gonuguntla, Sandeep Chilakala, Sharanjit Singh, Siva P. S.
K. S. Emani, Anoop Kumar. “Drug-Eluting Stents in Patients With Diabetes Mellitus:
A Systematic Review and Meta-Analysis.” Cardiovasc Revasc Med 26 (2021):95-
103.

5. Yingzhe Wang, Jieping Li, Junbo Ge, Yawei Xu, Hongwei Li, Jianping Gou. “Long-
term outcomes of drug-eluting stents for treatment of coronary bifurcation lesions: a
systematic review and meta-analysis.” J Geriatr Cardiol 19 (2022):449-462.

6. Ammar W. Hassan, Abdul Moeed, Ali Farooq, Haroon Bin Pervez, Bilal Talib, Waqas
Ashraf. “Outcomes of drug-eluting stents in small coronary vessels: a systematic re-
view and meta-analysis.” Cardiovasc Diagn Ther 10 (2020):472-481.

7. Muhammad Qasim, Muhammad Umar Anwaar, Muhammad Adeel, Muhammad Us-
man Anwaar, Umair Anwaar, Muhammad Adeel Aftab. “Outcomes of ultrathin strut
everolimus-eluting stents in long coronary lesions: a systematic review and meta-
analysis.” Cardiovasc Interv Ther 36 (2021):450-459.

8. Jae Hwan Kim, Sang-Hyun Kim, Eun-Seok Shin, Seung-Woon Rha, Taek Geun
Kwon, Jang-Ho Bae. “Fourth-generation drug-eluting stents: current evidence and
future perspectives.” J Thorac Dis 15 (2023):4181-4190.

9. Seulgi Kim, Byung-Ho Chae, Jong-Youn Kim, Yong-Jin Kim, Seung-Ho Hur, Jae-
Hyung Roh. “Revascularization With Drug-Eluting Stents Versus Coronary Artery
Bypass Grafting for Left Main Coronary Artery Disease.” J Am Heart Assoc 13
(2024):e032333.

Page 2 of 3

J�Interv�Gen�Cardiol, Volume 9:1, 2025

https://pubmed.ncbi.nlm.nih.gov/37293021/
https://pubmed.ncbi.nlm.nih.gov/37293021/
https://pubmed.ncbi.nlm.nih.gov/37293021/
https://pubmed.ncbi.nlm.nih.gov/37293021/
https://pubmed.ncbi.nlm.nih.gov/36554904/
https://pubmed.ncbi.nlm.nih.gov/36554904/
https://pubmed.ncbi.nlm.nih.gov/36554904/
https://pubmed.ncbi.nlm.nih.gov/36554904/
https://pubmed.ncbi.nlm.nih.gov/37735311/
https://pubmed.ncbi.nlm.nih.gov/37735311/
https://pubmed.ncbi.nlm.nih.gov/37735311/
https://pubmed.ncbi.nlm.nih.gov/32891632/
https://pubmed.ncbi.nlm.nih.gov/32891632/
https://pubmed.ncbi.nlm.nih.gov/32891632/
https://pubmed.ncbi.nlm.nih.gov/32891632/
https://pubmed.ncbi.nlm.nih.gov/35928172/
https://pubmed.ncbi.nlm.nih.gov/35928172/
https://pubmed.ncbi.nlm.nih.gov/35928172/
https://pubmed.ncbi.nlm.nih.gov/32685303/
https://pubmed.ncbi.nlm.nih.gov/32685303/
https://pubmed.ncbi.nlm.nih.gov/32685303/
https://pubmed.ncbi.nlm.nih.gov/33377196/
https://pubmed.ncbi.nlm.nih.gov/33377196/
https://pubmed.ncbi.nlm.nih.gov/33377196/
https://pubmed.ncbi.nlm.nih.gov/33377196/
https://pubmed.ncbi.nlm.nih.gov/37731737/
https://pubmed.ncbi.nlm.nih.gov/37731737/
https://pubmed.ncbi.nlm.nih.gov/37731737/
https://pubmed.ncbi.nlm.nih.gov/38385731/
https://pubmed.ncbi.nlm.nih.gov/38385731/
https://pubmed.ncbi.nlm.nih.gov/38385731/
https://pubmed.ncbi.nlm.nih.gov/38385731/


Roberts K. Emily

10. Xiang-Rui Liu, Rui-Wen Zhang, Xin-Yue Chen, Jun-Yi Li, Feng-Hua Ding, Jian Li.
“Long-term Safety and Efficacy of Everolimus-Eluting Stents with Ultrathin Struts: A
Comprehensive Meta-Analysis of Randomized Controlled Trials.” Front Cardiovasc
Med 8 (2022):799018.

How to cite this article: Roberts, Emily K.. ”DES Evolution: Superior Outcomes,
J�Interv�Gen�Cardiol 09 (2025):299.

*Address for Correspondence: Emily, K. Roberts, Department of Cardiology, St. George’s University Hospital, London, UK, E-mail: emily.roberts@sgul.ac.uk

Copyright: © 2025 Roberts K. Emily This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use,
distribution and reproduction in any medium, provided the original author and source are credited.

Received: Editor assigned: Reviewed: Revised: 22-Jan-
Published: 29-Jan-2025, DOI: 10.37421/2684-4591.2025.8.299

Page 3 of 3

Expanding Utility.”

01-Jan-2025, Manuscript No. jigc-25-172241; 03-Jan-2025, PreQC No. P-172241; 17-Jan-2025, QC No. Q-172241;
2025, Manuscript No. R-172241;

J�Interv�Gen�Cardiol, Volume 9:1, 2025

https://pubmed.ncbi.nlm.nih.gov/35087850/
https://pubmed.ncbi.nlm.nih.gov/35087850/
https://pubmed.ncbi.nlm.nih.gov/35087850/
https://pubmed.ncbi.nlm.nih.gov/35087850/
mailto:emily.roberts@sgul.ac.uk
https://www.hilarispublisher.com/journal-interventional-general-cardiology.html

