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Radiation-Induced Coronary 
Artery Disease

MOHAMAD B. TAHA, MD 

ABSTRACT
This Points to Remember column discusses radiation-induced coronary artery disease 
(RICAD), a distinct and increasingly recognized cause of CAD among cancer survivors 
after receiving chest radiation therapy. RICAD typically presents years or even decades 
after mediastinal radiation therapy, often affecting young patients without traditional 
cardiovascular risk factors. Unlike typical atherosclerosis, RICAD is driven by chronic 
inflammation and fibrosis. Clinicians should maintain a high index of suspicion in cancer 
survivors, and management often favors medical therapy and percutaneous coronary 
intervention when indicated.
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CASE PRESENTATION

A 36‑year‑old woman presented for evaluation of exertional 
chest pain intermittently over a month and experienced an 
acute episode lasting 3 hours, accompanied by diaphoresis 
and dyspnea. She has a medical history of treated Hodgkin’s 
lymphoma, for which 10 years earlier she had received 
multimodal therapy including 41 Gy of mediastinal radiation 
therapy (RT) following chemotherapy. She had no traditional 
cardiovascular risk factors. A 12-lead electrocardiogram (ECG) 
showed ST‑segment elevation in lead aVR, with ST depression 
in V1 through V6—a pattern suggestive of obstructive CAD. 
Selective coronary angiography showed 90% stenosis of the 
distal left main coronary artery extending into its bifurcation; 
the right coronary artery was normal (Figure 1, left). 
Intravascular ultrasound (IVUS) showed diffuse, eccentric 
fibrous plaque without lipid core or calcification, inconsistent 
with typical atherosclerosis (Figure 1, right). The patient 
underwent percutaneous coronary intervention (PCI) with 
a drug-eluting stent (DES). The patient was started on 
appropriate medical therapy and discharged a few days 
post-procedure. She reported no symptoms and good 
exercise tolerance at a 3‑month follow‑up.

INTRODUCTION

Radiation-induced coronary artery disease (RICAD) is 
a serious late complication of chest RT, particularly in 

survivors of Hodgkin’s lymphoma and breast cancer. It 
often emerges years to decades after exposure—typically 
10 years in breast cancer patients and 2 to 3 decades 
in Hodgkin’s survivors. The risk is significantly elevated, 
with increases up to 250% in Hodgkin’s survivors and 
25% in breast cancer survivors compared to unexposed 
populations. Key risk factors include younger age at 
exposure (< 25 years), higher cumulative RT doses (> 25 Gy 
mean heart dose), larger irradiated cardiac volumes, 
inadequate shielding, preexisting coronary atherosclerosis, 
the presence of typical cardiovascular and metabolic risk 
factors, and combination with cardiotoxic chemotherapies 
(such as androgen deprivation therapy, immune 
checkpoint inhibitors, and vascular endothelial growth 
factor inhibitors).1–4

The pathophysiology of RICAD is distinct from typical 
atherosclerosis. RT injury leads to endothelial cell loss, 
chronic inflammation, oxidative stress, and fibrointimal 
proliferation. Histologically, these plaques are rich in 
collagen and fibrin, with minimal lipid content.5 Lesions 
frequently involve the proximal coronary segments, 
described as long, smooth, concentric and tubular.6 
Diagnosis is challenging, as many patients remain 
asymptomatic or present with nonspecific symptoms. 
When suspected, noninvasive imaging such as coronary 
computed tomography angiography (CTA) or invasive 
coronary angiography is often required to define coronary 
anatomy. Stress perfusion imaging, especially positron 
emission tomography, is sensitive for detecting clinical, 

Figure 1 (Left) Coronary angiogram showing severe stenosis of the distal left main coronary artery that extends into the proximal left 
anterior descending artery. (Right) Intravascular ultrasound image of the distal left main coronary artery showing significant stenosis with 
circumferential fibrotic plaque without calcification.
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subclinical, and microvascular disease. Intravascular 
imaging can further delineate the fibrotic, noncalcified 
nature of these plaques.7

Management of RICAD is complex due to the increased 
procedural risks posed by radiation-related tissue 
damage. Surgical revascularization is often limited by 
poor healing, calcified conduits, and prior chest surgeries, 
and associated with increased risks of graft failure, 
perioperative complications, and increased mortality. As 
a result, PCI with DES and optimizing medical therapy are 
the preferred treatment modalities over bypass surgery 
for left main or triple vessel disease, if technically feasible. 
Surveillance strategies emphasize early identification 
and aggressive risk factor modification. For high-risk 
individuals, evidence supports the use of stress perfusion 
imaging or coronary CT angiography starting 5 years 
after RT. Given the insidious nature of RICAD, clinicians 
should maintain a high index of suspicion and adopt a 
proactive, individualized approach to monitoring and 
intervention. Finally, a thorough evaluation for valvular, 
myocardial, pericardial, and conduction pathology 
due to RT should be performed on all patients prior to 
intervention, as personalizing treatment decisions 
utilizing the heart team approach is vital in this complex 
patient population.7,8

POINTS TO REMEMBER

1.	 Radiation-induced Coronary Artery Disease: Risk and 
Prevention
•	 Patients who have undergone chest RT radiation 

therapy, especially for conditions like lymphoma 
or breast cancer, are at increased risk for 
developing CAD or accelerating preexisting CAD 
years and decades after treatment. The risk is 
dose dependent (highest risk for > 25 Gy mean 
heart dose) and highest when exposure occurs 
at a younger age (< 25 years). Although RICAD 
can occur independently of traditional risk 
factors, aggressive risk factor control offers the 
greatest potential for reducing the incidence and 
progression of RICAD. Therefore, preventive care 
should begin before RT initiation and continue 
indefinitely.9,10

•	 RT delivery techniques to reduce cardiac radiation 
exposure should lead to a considerable reduction 
in risk, including heart-sparing RT strategies, 
lower intensity RT technologies, the use of deep 
inspiration or respiratory-gated techniques, and 
image-guided RT.7,8

2.	 Pathophysiology of Radiation-Induced CAD
•	 Radiation can cause endothelial damage, leading to 

accelerated atherosclerosis, fibrosis, and obstructive 
CAD. This process often affects the ostial and 
proximal segments of coronary arteries and can 
lead to triple-vessel CAD. Intravascular imaging 
usually shows fibrotic, noncalcified plaque with 
negative remodeling. 

3.	 Long-term Surveillance
•	 Given the delayed onset of radiation-induced CAD, 

long-term cardiovascular monitoring is essential. 
Survivors of thoracic radiation should undergo 
periodic cardiovascular assessments, even in the 
absence of symptoms. 

•	 Screening for RICAD should be considered in high-
risk patients who have received chest RT in the form 
of functional imaging and/or coronary CTA beginning 
5 years after RT. Functional cardiac imaging should 
be considered in asymptomatic patients with 
preexisting CAD or when new significant CAD is 
detected on anatomical imaging. In asymptomatic 
patients with inducible ischemia secondary 
to RT-induced CAD, a heart-team approach is 
recommended to discuss revascularization options.11

4.	 Diagnosis of RICAD
•	 Diagnosing RICAD is challenging due to its delayed 

onset and variable presentation, and many patients 
present atypically. Chest pain and dyspnea can also 
stem from radiation injury to the pericardium, lungs, 
or chest wall, making diagnosis complex. Therefore, 
clinicians must maintain a high index of suspicion in 
patients with prior chest RT.

•	 Ischemic evaluation in patients with suspected 
RICAD is similar to the general population. Non-
invasive imaging modalities like coronary CTA 
and stress perfusion imaging testing are valuable 
tools for detecting clinical CAD. Invasive coronary 
angiography may be warranted based on non-
invasive findings and clinical presentation. positron 
emission tomography myocardial perfusion imaging 
can be considered for microvascular disease 
evaluation.

5.	 Management Strategies
•	 A multidisciplinary team discussion is highly 

recommended for clinical decision-making in 
patients with RICAD and inducible ischemia, left 
main CAD, or other concomitant RT-induced 
cardiovascular involvement.11

•	 Treatment of RICAD aligns with standard CAD 
management, including lifestyle modification, 
pharmacotherapy, and PCI with DES, when 
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indicated and technically feasible. RT can 
complicate surgical bypass intervention due to 
tissue fibrosis and poor tissue healing and is a less 
favorable treatment option.

•	 Cancer survivors who received chest RT are at 
increased risk of acute coronary syndrome and carry 
worse prognosis; however, clinical presentation can 
be atypical. Immediate coronary angiography and 
PCI are associated with improved outcomes.12

CONCLUSION

RICAD is a significant late complication in patients treated 
with chest RT. Awareness of this risk, coupled with 
vigilant long-term surveillance and appropriate diagnostic 
strategies, is crucial for early detection and management, 
ultimately improving patient outcomes.

COMPETING INTERESTS

The author has no competing interests to declare.

AUTHOR AFFILIATIONS
Mohamad B. Taha, MD  orcid.org/0000-0002-9975-1220 
Houston Methodist DeBakey Heart & Vascular Center, Houston, 
Texas, US

REFERENCES

1.	 Darby SC, McGale P, Taylor CW, Peto R. Long-term 

mortality from heart disease and lung cancer after 

radiotherapy for early breast cancer: Prospective cohort 

study of about 300 000 women in US SEER cancer registries. 

Lancet Oncol. 2005 Aug;6(8):557-565. doi: 10.1016/S1470-

2045(05)70251-5

2.	 Yeboa DN, Evans SB. Contemporary Breast Radiotherapy and 

Cardiac Toxicity. Semin Radiat Oncol. 2016 Jan;26(1):71-78. 

doi: 10.1016/j.semradonc.2015.09.003

3.	 Van Nimwegen FA, Schaapveld M, Janus CPM, et al. 

Cardiovascular Disease After Hodgkin Lymphoma Treatment: 

40-Year Disease Risk. JAMA Intern Med. 2015 Jun;175(6):​

1007-1017. doi: 10.1001/JAMAINTERNMED.2015.1180

4.	 Maraldo MV, Giusti F, Vogelius IR, et al. Cardiovascular 

disease after treatment for Hodgkin’s lymphoma: An 

analysis of nine collaborative EORTC-LYSA trials. Lancet 

Haematol. 2015 Nov;2(11):e492-e502. doi: 10.1016/S2352-

3026(15)00153-2

5.	 Veinot JP, Edwards WD. Pathology of radiation-induced 

heart disease: A surgical and autopsy study of 27 cases. 

Hum Pathol. 1996 Aug;27(8):766-773. doi: 10.1016/S0046-

8177(96)90447-5

6.	 McEniery PT, Dorosti K, Schiavone WA, Pedrick TJ, 

Sheldon WC. Clinical and angiographic features of 

coronary artery disease after chest irradiation. Am J 

Cardiol. 1987 Nov 1;60(13):1020-1024. doi: 10.1016/0002-

9149(87)90345-6

7.	 Cuomo JR, Javaheri SP, Sharma GK, Kapoor D, 

Berman AE, Weintraub NL. How to prevent and 

manage radiation-induced coronary artery disease. 

Heart. 2018 May 15;104(20):1647-1653. doi: 10.1136/

HEARTJNL-2017-312123

8.	 ACC.org [Internet]. Washington, DC: American College 

of Cardiology; c2025. Radiation-Induced CAD: Incidence, 

Diagnosis, and Management Outcomes; 2018 May 25 

[cited 2025 Jul 9]. Available from: https://www.acc.org/

Latest-in-Cardiology/Articles/2018/05/24/01/44/Radiation-

Induced-CAD

9.	 Van Nimwegen FA, Schaapveld M, Cutter DJ, et al. Radiation 

dose-response relationship for risk of coronary heart disease 

in survivors of Hodgkin lymphoma. J Clin Oncol. 2016 Jan 

20;34(3):235-243. doi: 10.1200/JCO.2015.63.4444

10.	 Darby SC, Ewertz M, McGale P, et al. Risk of Ischemic Heart 

Disease in Women after Radiotherapy for Breast Cancer. N 

Engl J Med. 2013 Mar 14;368(11):987-998. doi: 10.1056/

NEJMoa1209825

11.	 Lyon AR, López-Fernánde T, Couch LS, et al. 2022 ESC 

Guidelines on cardio-oncology developed in collaboration 

with the European Hematology Association (EHA), the 

European Society for Therapeutic Radiology and Oncology 

(ESTRO) and the International Cardio-Oncology Society 

(IC-OS): Developed by the task force on cardio-oncology 

of the European Society of Cardiology (ESC). Eur Heart J. 

2022 Nov 1;43(41):4229-4361. doi: 10.1093/EURHEARTJ/

EHAC244

12.	 Boekel NB, Boekel LY, Buddeke J, et al. Prognosis of acute 

coronary syndromes after radiotherapy for breast cancer. 

Radiother Oncol. 2020 May;146:110-117. doi: 10.1016/J.

RADONC.2020.02.007

https://orcid.org/0000-0002-9975-1220
https://orcid.org/0000-0002-9975-1220
https://doi.org/10.1016/S1470-2045(05)70251-5
https://doi.org/10.1016/S1470-2045(05)70251-5
https://doi.org/10.1016/j.semradonc.2015.09.003
https://doi.org/10.1001/JAMAINTERNMED.2015.1180
https://doi.org/10.1016/S2352-3026(15)00153-2
https://doi.org/10.1016/S2352-3026(15)00153-2

https://doi.org/10.1016/S0046-8177(96)90447-5

https://doi.org/10.1016/S0046-8177(96)90447-5
https://doi.org/10.1016/0002-9149(87)90345-6
https://doi.org/10.1016/0002-9149(87)90345-6
https://doi.org/10.1136/HEARTJNL-2017-312123
https://doi.org/10.1136/HEARTJNL-2017-312123
https://www.acc.org/Latest-in-Cardiology/Articles/2018/05/24/01/44/Radiation-Induced-CAD
https://www.acc.org/Latest-in-Cardiology/Articles/2018/05/24/01/44/Radiation-Induced-CAD
https://www.acc.org/Latest-in-Cardiology/Articles/2018/05/24/01/44/Radiation-Induced-CAD
https://doi.org/10.1200/JCO.2015.63.4444/ASSET/DB7505CE-D0B2-4380-B5CB-1647F9EE6C08/ASSETS/GRAPHIC/JCO634444TA4.JPEG
https://doi.org/10.1200/JCO.2015.63.4444
https://doi.org/10.1056/NEJMOA1209825/SUPPL_FILE/NEJMOA1209825_DISCLOSURES.PDF
https://doi.org/10.1056/NEJMoa1209825
https://doi.org/10.1056/NEJMoa1209825
https://doi.org/10.1093/EURHEARTJ/EHAC244
https://doi.org/10.1093/EURHEARTJ/EHAC244

https://doi.org/10.1016/J.RADONC.2020.02.007

https://doi.org/10.1016/J.RADONC.2020.02.007


117Taha Methodist DeBakey Cardiovasc J doi: 10.14797/mdcvj.1661

TO CITE THIS ARTICLE:
Taha MB. Radiation-Induced Coronary Artery Disease. Methodist DeBakey Cardiovasc J. 2025;21(4):113-117. doi: 10.14797/mdcvj.1661

Submitted: 23 June 2025     Accepted: 24 June 2025     Published: 12 August 2025

COPYRIGHT:
© 2025 The Author(s). This is an open-access article distributed under the terms of the Attribution-NonCommercial 4.0 International 
(CC BY-NC 4.0), which permits unrestricted use, distribution, and reproduction in any noncommercial medium, provided the original 
author and source are credited. See https://creativecommons.org/licenses/by-nc/4.0/.

Methodist DeBakey Cardiovascular Journal is a peer-reviewed open access journal published by Houston Methodist DeBakey Heart & 
Vascular Center.

https://doi.org/10.14797/mdcvj.1661
https://creativecommons.org/licenses/by-nc/4.0/

	Abstract
	﻿Case Presentation

	﻿Introduction

	﻿Points to Remember

	﻿Conclusion

	﻿Competing Interests

	﻿Author Affiliations

	﻿References


