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ABSTRACT
Background: Assessment of cardiac disease before cancer therapy is crucial, as advancements in cancer 
treatment have led to prolonged survival and an increase in cardiovascular complications. Specifically, 
esophageal cancer and heart disease share common risk factors, such as smoking and obesity. Radiation 
therapy (RT) for esophageal cancer is associated with elevated cardiac radiation exposure. This study 
aimed to assess the prevalence of coronary artery disease (CAD) in patients with esophageal cancer who 
were eligible for RT.
Methods: We examined the prevalence of coronary artery stenosis, abnormal myocardial perfusion, and 
late enhancement using pre-RT cardiac computed tomography (CT) data of 41 patients with thoracic 
esophageal cancer who were referred for RT between January 2017 and June 2023 and had no history of 
ischemic heart disease.
Results: The median age of the 41 patients was 71 years, with 40 patients being male. Cardiac CT identi-
fied significant coronary stenosis (≥50% luminal narrowing) in 18 patients (44%), among whom 9 (50%) 
had severe stenosis, multivessel disease, or myocardial ischemia. Significant stenosis was most frequently 
observed in the left anterior descending artery (16/18). Late enhancement, indicating myocardial infarc-
tion, was observed in seven patients (17%).
Interpretation: Patients with esophageal cancer without a history of ischemic heart disease had a high 
prevalence (44%) of CAD, with half of them having severe stenosis, multivessel disease, or myocardial 
ischemia. Given the high prevalence of coronary stenosis, pre-treatment cardiac evaluation is crucial for 
patients with esophageal cancer. Incorporating cardiac CT findings into radiotherapy planning is recom-
mended to optimize patient care.
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Introduction

The field of cancer therapy has experienced remarkable 
advancements over the years, significantly improving patient 
survival rates across diverse cancer types. Radiation therapy 
(RT), in particular, has emerged as a pivotal component of can-
cer treatment, with techniques such as Intensity-Modulated 
Radiation Therapy (IMRT) and Proton beam therapy (PBT) ena-
bling precise targeting of cancer cells while sparing surrounding 
healthy tissue [1–6]. However, the extension of life expectancy 
in cancer patients has also highlighted the long-term conse-
quences of cancer therapies, particularly the increased risk of 
cardiovascular complications.

The heart’s vulnerability to radiation is well documented, 
with a dose–response relationship indicating that higher 
radiation doses to the heart increase the risk of various cardiac 
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complications [7–10]. These risks are often delayed, with a latent 
period during which patients may appear unaffected, only to 
experience serious cardiac events years after treatment. In 
breast cancer, cardiac-related deaths have been reported to 
increase after postoperative irradiation of the left side of the 
breast compared to the right side [11]. This difference is likely 
due to the heart’s proximity to the radiation field on the left side, 
increasing the heart’s exposure to radiation and, consequently, 
the risk of long-term cardiac complications. In dose-comparison 
studies of esophageal and lung cancers, radiotherapy-induced 
cardiac injury has been suggested as a possible cause of poor 
performance in the high-dose group [12, 13].

Smoking and obesity are the most significant and well-
established contributors to the development of esophageal 
cancer and coronary artery disease (CAD) [14, 15]. RT for 
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esophageal cancer has been reported to be associated with a 
particularly high incidence of adverse cardiovascular events and 
cardiac-related deaths [16, 17]. Because RT for esophageal 
cancer often involves high doses of radiation to the heart, 
assessing the presence and severity of preexisting CAD before 
RT may contribute to improving the long-term outcomes of 
patients. The relationship between CAD and surgical 
complications is also an important consideration in esophageal 
cancer treatment. Patients with significant CAD might be at 
increased risk of perioperative cardiac events [18]. These risks 
are further compounded when surgery follows preoperative RT, 
as RT-induced cardiac injury can exacerbate existing coronary 
artery lesions and compromise myocardial function.

The concurrent prevalence of cardiovascular disease in 
patients with cancer, particularly esophageal cancer, poses 
critical challenges for clinical management, affecting treatment 
choices, potential cardiotoxic effects of treatments, and overall 
patient prognosis. Despite its importance, there remains a gap 
in comprehensive data on the prevalence of cardiovascular 
diseases in this patient group. This study aimed to clarify the 
prevalence of CAD among patients with esophageal cancer 
eligible for RT, using cardiac computed tomography (CT) to 
assess coronary artery stenosis, myocardial ischemia, and 
infarction before treatment.

Material and methods

Study design

This was a substudy of a prospective study in which comprehen-
sive cardiac CT was performed before and after irradiation in 
patients undergoing irradiation for thoracic tumors (breast 

cancer, esophageal cancer, lung cancer, and lymphoma) to eval-
uate the presence of cardiac disease. The early results of this pro-
spective study have already been published [19]. Between 
January 2017 and June 2023, 133 patients scheduled for RT or 
chemoradiotherapy (CRT) for esophageal cancer at our institu-
tion were considered for inclusion in this clinical study (Figure 1). 
Of them, 90 patients were excluded based on the following inel-
igibility criteria: (1) irradiation fields not including the myocar-
dium (n = 35); (2) renal dysfunction preventing the use of 
contrast agents (n = 17); (3) asthma (due to the potential risks 
associated with iodine-based contrast agents and adenosine 
triphosphate) (n = 4) or allergy to iodine contrast (n = 3); (4) his-
tory of ischemic heart disease (n = 5); (5) refusal to provide con-
sent (n = 15); (6) difficulty in breath-holding for cardiac CT 
imaging (n = 11); and (7) cancellation of RT (n = 2). Finally, 41 
patients were included for further analysis. RT for these patients 
was planned for definitive, or curative, treatment. Of these, 31 
underwent echocardiography, as this was a retrospective analy-
sis based on available data. The Institutional Review Board 
approved this sub-study and waived the requirement for addi-
tional informed consent.

Image aquisition and Image analysis is shown in 
Supplementary materials.

Statistical analysis

Continuous variables were expressed as the mean with standard 
deviation and, if necessary, the 95% confidence interval (CI). 
Parametric continuous variables were analyzed using the 
Student’s t-test. Non-parametric continuous variables were 
compared using the Mann–Whitney U test. Categorical variables 
were presented as numbers (percentages). The distribution of 

Figure 1.  Study flowchart.
The figure shows patient selection flowchart. Between January 2017 and June 2023, 133 patients scheduled for RT or CRT as treatment for esophageal cancer 
at our institution were considered for this clinical study. Of them, 90 patients were excluded based on the following ineligibility criteria: 1) irradiation fields 
not including the myocardium (n = 35); 2) renal dysfunction preventing the use of contrast agents (n = 17); 3) asthma (n = 4) or allergy to iodine contrast 
(n = 3); 4) history of ischemic heart disease (n = 5); 5) refusal to provide consent (n = 15); 6) difficulty in breath-holding for cardiac CT imaging (n = 11); and 7) 
cancellation of RT (n = 2). Finally, 41 patients were included for further analysis.
RT: radiation therapy; CRT: chemoradiotherapy; CT: computed tomography.

Patients scheduled for RT or CRT as treatment for esophageal cancer in

our institution between January 2017 and June  2023, N=133

Exclusion criteria in this study
• Irradiation field not including the myocardium in cases of 

cervical esophageal or upper thoracicesophageal cancer,N=35

• Renal dysfunction, N=17

• Asthma, N=4

• Iodine contrast agent allergy, N=3

• History of ischemic heart disease, N=5

• refusal to provide consent, N=15

• Difficulty in breath-holding required for cardiac CT imaging, 

N=11

• Cancellation of radiation therapy, N=2 

Study population, N=41
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tumor stages was compared between patients with and without 
significant stenosis on coronary computed tomography angiog-
raphy (CCTA) using the chi-square test. All statistical analyses 
were performed using SPSS version 23.0 (SPSS, Inc., Chicago, 
Illinois). Statistical significance was set at p < 0.05.

Results

Patient characteristics

Patient characteristics are shown in Table 1. The patient cohort 
consisted predominantly of males (97.6%, n = 40) with a median 
age of 71 years (range 49–86). The mean body mass index (BMI) 
was 20.69 ± 3.15 kg/m². Pathologically, 95.1% (n = 39) of the 
patients had squamous cell carcinoma and 4.9% (n = 2) had neu-
roendocrine carcinoma. Esophagogastroduodenoscopy, CT, 
and/or positron emission tomography (PET)/CT were used to 
stage esophageal tumors according to the 8th edition of the 
American Joint Committee on Cancer the primary tumor, lymph 
node and metastasis (TNM) classification, with disease staging 
showing 24.4% (n = 10) at stage I, 12.2% (n = 5) at stage II, 39.0% 
(n = 16) at stage III, and 24.4% (n = 10) at stage IV. The median 
radiation dose for esophageal cancer was 60 Gy (range 41.4–66). 
Among the patients, 29.3% (n = 12) received RT alone, while CRT 
was administered to 70.8% (n = 29). Treatment regimens 
included various chemotherapy combinations, with 46.3% (n = 
19) receiving 5-Fluorouracil and Cisplatin. Out of the 41 patients, 
9 (22%) underwent surgery after RT.

Coronary risk factors were prevalent, with a significant 
smoking history in 82.9% (n = 34) and hypertension in 43.9% 
(n = 18) of the patients. Pretest probability of obstructive CAD 
in the patients was 26.3 ± 14.1% by clinical model according 
to the CAD Consortium [20]. None of the patients presented 
with chest pain or dyspnea. Blood tests for 30 patients 
revealed that 48.8% (n = 20) had BNP levels equal to or greater 
than 18.4 pg/mL.

Results of cardiac CT and echocardiography

Cardiac CT findings of the patient cohort are presented in Table 
2. Among the 41 cases, 14 cases (34%) showed no calcification, 
and among them, 12 cases (86%) were found to have no signifi-
cant stenosis according to CAD-RADS. A representative case is 
shown in Figure 2. Coronary artery involvement was observed in 
44.0% (n = 18) of patients (Figure 3), with one affected artery in 
22.0% (n = 9) of the patients, two affected arteries in 7.3% (n = 3), 
and three affected arteries in 14.6% (n = 6). The left anterior 
descending artery (LAD) was the most frequently involved 
artery, affected in 39% (n = 16) of cases. Abnormal perfusion on 
CTP was observed in 39.0% (n = 16) of the participants, with an 
ischemic pattern observed in 21.9% (n = 9) and a non-ischemic 
pattern in 17.1% (n = 7). Late enhancement on LECT was 
detected in 19.5% (n = 8) of the participants, predominantly 
with an ischemic pattern (17.1% [n = 7]) and to a lesser extent 
with a non-ischemic pattern (2.4% [n = 1]).

Supplementary Table 1 compares significant stenosis in 
patients across various stages and TNM classifications. Overall, 
no significant differences were observed in the presence of 
significant stenosis.

The radiation dose for cardiac CT is shown in Supplementary 
Table 2.

Table 1.  Patients’ characteristics.

Variables Value n = 41

Age, median (range) 71 (49–86) years
Sex

Male 97.6% (n = 40)
Body mass index (BMI), mean ± SD 20.69 ± 3.15 kg/m2
Pathology

Squamous cell carcinoma 95.1% (n = 39)
Neuroendocrine carcinoma 4.9% (n = 2)

Stage (by the 8th UICC TNM classification)
I 24.4% (n = 10)
II 12.2% (n = 5)
III 39.0% (n = 16)
IV 24.4% (n = 10)

TNM classification
T 1:2:3:4 11:5:19:6
N 0:1:2 17:13:10:1
M 0:1 37:4

Radiation therapy
Radiation dose for the esophageal cancers, 
median (range) 

60 (41.4–66) Gy

RT alone 29.3% (n = 12)
CRT 70.8% (n = 29)
CCRT 48.8% (n = 20)
NACRT 22.0% (n = 9)

Combined with chemotherapy
None 29.3% (n = 12)
5-Fluorouracil and Cisplatin 46.3% (n = 19)
Leucovorin, Fluorouracil, and Oxaliplatin 9.8% (n = 4)
Cisplatin alone 7.3% (n = 3)
Carboplatin alone 2.4% (n = 1)
Cisplatin and Etoposide 2.4% (n = 1)
Carboplatin and Etoposide 2.4% (n = 1)

Coronary risk factors
Smoking history 82.9% (n = 34)
Smoking history with Brinkman index ≥400 65.9% (n = 27)
Hypertension 43.9% (n = 18)
Hyperlipidemia 7.3% (n = 3)
Diabetes 9.8% (n = 4)
Obesity (BMI ≥ 25kg/m2) 12.2% (n = 5)
Pretest probability of CAD, mean ± SD 26.3% ± 14.1%

Symptom
Chest pain 0% (n = 0)
Dyspnea 0% (n = 0)

Blood test (n = 30)
BNP (pg/mL) 26.7 (13.6–51.3)
BNP ≥ 18.4pg/mL 48.8% (n = 20)

Values are presented as percentages (number of patients) unless indicated 
otherwise. CRT: chemoradiotherapy; CCRT: concurrent chemoradiotherapy; 
NACRT: neoadjuvant chemoradiotherapy; CAD: coronary artery disease; 
BNP: brain natriuretic peptide.

https://doi.org/10.2340/1651-226X.2025.42563
https://doi.org/10.2340/1651-226X.2025.42563
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The echocardiogram findings for 31 patients revealed that 6 
patients (19%) exhibited abnormalities, including LV systolic or 
diastolic dysfunction. Of the 31 patients who underwent 
echocardiography, 13 (42%) showed abnormalities on cardiac 
CT. Among the 31 patients who underwent echocardiography, 
the following abnormalities were detected on cardiac CT: 13 
(42%) had significant stenosis; 7 (23%) or 6 (19%) had perfusion 
abnormalities with macrovascular or microvascular patterns, 
respectively; 6 (19%) had infarction; and 1 (3%) had non-
ischemic late enhancement (Supplementary Table 3).

Discussion

Radiation-induced heart disease

RT is crucial for managing esophageal cancer, whether as defin-
itive therapy, adjunct to surgery, or for palliative care. However, 
RT poses a significant risk of late cardiopulmonary toxicity, 
including radiation pneumonitis and pericarditis, affecting up to 
30% of patients aged > 75 [17]. Studies, including those on 
breast cancer, have demonstrated that an increased radiation 
dose to the heart correlated with higher rates of coronary 
events, implying the importance of minimizing cardiac expo-
sure, especially with elevated radiation doses. Techniques such 
as IMRT and PBT may improve local control and curative poten-
tial while minimizing complications [1–6], with PBT showing 
particular promise for reducing Grade 3 cardiac events in 
advanced stages without compromising overall or progres-
sion-free survival [6].

Table 2.  Findings of cardiac CT.

Variables Value n = 41

Calcium score
0 34.1% (n = 14)
1–399 31.7% (n = 13)
≥ 400 34.1% (n = 14)

CAD-RADS (CCTA)
0 29.3% (n = 12)
1 4.9% (n = 2)
2 22.0% (n = 9)
3 22.0% (n = 9)
4A 9.8% (n = 4)
4B 9.8% (n = 4)
5 2.4% (n = 1)

Diseased coronary artery with significant  
stenosis (CCTA)

One coronary artery 22.0% (n = 9)
Two coronary arteries 7.3% (n = 3)
Three coronary arteries 14.6% (n = 6)
Left main coronary trunk 2.4% (n = 1)
Left anterior descending artery 39% (n = 16)
Left circumflex artery 19.5% (n = 8)
Right coronary artery 19.5% (n = 8)

Abnormal perfusion on CTP 39.0% (n = 16)
Macrovascular pattern 21.9% (n = 9)
Microvascular pattern 17.1% (n = 7)

Late enhancement on LECT 19.5% (n = 8)
Ischemic pattern (infarction) 17.1% (n = 7)
Non-ischemic pattern 2.4% (n = 1)

CAD-RADS: coronary artery disease reporting and data system; CCTA: 
coronary computed tomography angiography

RCA LCXLAD Base(A) Mid(B)

(C)

Apex

150
mL/100mL/min

0

Figure 2.  Representative case of CAD assessment by comprehensive cardiac CT.
The figure shows results of CAD assessment in a 70-year-old male with esophageal cancer using comprehensive cardiac CT, including (A) CCTA images (curved 
multiplanar reconstruction), (B) LECT images (short axis), and (C) dynamic CTP maps (short axis). On the CCTA images, significant stenoses (green arrows) in all 
three coronary arteries were observed. The LECT images revealed enhancement areas showing infarction (yellow arrows) in the basal lateral and apical septal 
walls. The dynamic CTP maps demonstrated perfusion abnormalities suggestive of myocardial ischemia in myocardial areas that did not display infarction.
CAD: coronary artery disease; CT: computed tomography; CCTA: coronary computed tomography angiography; RCA: right coronary artery; LAD: left anterior 
descending artery; LCX: left circumflex artery; LECT: late enhancement computed tomography; CTP: computed tomography perfusion.

https://doi.org/10.2340/1651-226X.2025.42563
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Cancer and cardiovascular disease

The concurrent prevalence of cardiovascular disease in patients 
with cancer, particularly esophageal cancer, poses critical chal-
lenges for clinical management, affecting treatment choices, 
potential cardiotoxic effects of treatments, and overall patient 
prognosis. Despite its importance, there remains a gap in com-
prehensive data on the prevalence of cardiovascular diseases in 
this patient group. In this study, cardiac CT scans prior to RT in 
patients with esophageal cancer revealed significant coronary 
artery stenosis in 44% (18/41) of patients, with a concerning 
33% (6/18) of these patients exhibiting critical three-vessel dis-
ease. Abnormal myocardial blood flow was observed in 39% 
(16/41) of patients, while myocardial infarctions or fibrosis were 
identified in 20% (8/41) of the patients. These figures indicate a 
high baseline risk of cardiac complications before RT introduc-
tion. These findings align with broader research, such as that by 
Muhummad et al. [21], who showed a 22% incidence of signifi-
cant stenosis among patients with various cancer types who 
underwent cardiac CT, emphasizing that patients with esopha-
geal cancer have a markedly higher prevalence of severe coro-
nary stenosis. This pretreatment cardiac vulnerability suggests a 
potential severity of radiation-induced cardiac injury in esopha-
geal cancer, highlighting the importance of a thorough cardiac 
assessment before initiating RT to tailor safer treatment plans.

The role of cardiac CT for esophageal cancer

CCTA provides detailed visualization of the coronary arteries, 
allowing for the identification of significant stenoses. In our 
study, significant coronary stenosis on CCTA was detected in 
44% of the patients, with 89% of these patients exhibiting 
lesions in the LAD. Proximal LAD lesions are strong prognostic 
indicators of adverse cardiac events in the general population. 
Significant stenosis in the proximal LAD is associated with 
increased mortality within 1–3 years, independent of other 
coronary artery lesions [24]. This implies the critical impor-
tance of detecting LAD lesions before RT in patients with eso-
phageal cancer, as radiation exposure can exacerbate existing 
coronary artery stenosis and lead to severe cardiac complica-
tions. Techniques, such as IMRT and PBT, can be strategically 
employed to spare the LAD from excessive radiation doses. 
While CCTA offers valuable insights into coronary anatomy, 
comprehensive cardiac CT – including CTP and LECT – offers 
additional information on myocardial ischemia and infarction/
fibrosis. Abnormal MBF, indicative of myocardial ischemia, and 
late enhancement, suggestive of infarction/fibrosis, have been 
identified as independent predictors of major adverse cardiac 
events, adding prognostic value beyond that provided by 
CCTA alone [22, 23]. Detection of myocardial ischemia and 
infarction/fibrosis can further refine RT planning by identifying 
regions of the myocardium that are already compromised and 

A. Prevalence of significant
stenosis

Present
44%

Absent
56%

B. Diseased vessels with
significant stenosis

1-vessel
50%

2-vessels
17%

3-vessels
33%

D. Prevalence of myocardial ischemia
in patients with significant stenosis 

C. Stenosis severity in patients
with significant stenosis 

Moderate
50%

Severe
50%

Ischemia
50%

No ischemia
50%

Figure 3.  Distribution and severity of significant stenosis and its 
association with myocardial ischemia.
The figure presents data on the prevalence and characteristics of 
significant stenosis in patients: (A) significant stenosis was present in 
44% (18/41) of the patients; (B) of the patients with significant 
stenosis, 50% (9/18) had 1-vessel disease, 17% (3/18) had 2-vessel 
disease, and 33% (6/18) had 3-vessel disease; (C) significant stenosis 
was categorized as moderate in 50% (9/18) of patients and severe in 
50% (9/18) based on the maximal stenosis severity when multiple 
significant stenoses were present; and (D) myocardial ischemia was 
observed in 50% (9/18) of the patients.
Central Illustration: [Title. Caption.]
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may be more susceptible to radiation-induced damage. This 
comprehensive approach enables the development of a more 
personalized and safer RT plan, potentially reducing the risk of 
various radiation-induced cardiac complications, including 
coronary artery injury, myocardial injury, arrhythmias, heart 
failure, and pericarditis.

However, comprehensive cardiac CT may not be universally 
accessible or routinely used in all clinical settings owing to 
resource limitations. In such cases, alternative strategies should 
be considered. CCTA alone can still offer significant insights into 
the burden and location of atherosclerotic disease, particularly 
in the LAD, which is critical for RT planning. If CTP is unavailable, 
myocardial perfusion can be evaluated using modalities, such as 
single-photon emission computed tomography or cardiac 
magnetic resonance imaging. The decision regarding which 
specific imaging components to include should be guided by 
the clinical context and availability of resources. However, when 
comprehensive cardiac CT is available, it should be considered 
more frequently, particularly in high-risk patients such as those 
with multiple cardiovascular risk factors because, its ability to 
provide detailed assessments of both coronary anatomy and 
myocardial conditions in a single examination makes it an 
invaluable tool for integrating cardiac information into 
radiotherapy planning.

Planning CT and cardiac CT

Planning CT, though routinely acquired for radiotherapy prepa-
ration, has limited utility in identifying CAD due to its lack of 
contrast enhancement, lower image resolution, and the absence 
of Electrocardiogram (ECG) gating. Without ECG gating, plan-
ning CT cannot reliably capture the coronary arteries in their 
optimal phase, leading to motion artifacts and reduced diag-
nostic accuracy. While it may incidentally reveal coronary calcifi-
cations, planning CT cannot adequately assess non-calcified 
plaques or the functional significance of stenoses. In contrast, 
cardiac CT provides ECG-gated, high-resolution imaging with 
contrast enhancement, enabling precise evaluation of coronary 
anatomy and the detection of hemodynamically significant 
CAD. While enhancing planning CT protocols could offer some 
potential for CAD evaluation, its current limitations make it 
insufficient as a standalone modality. Therefore, dedicated car-
diac CT remains essential for accurate CAD assessment, leading 
to optimized radiotherapy planning. Interestingly, in this study, 
12 out of 14 cases (86%) without coronary artery calcification 
had no significant coronary artery stenosis. This suggests that 
performing cardiac CT selectively, only in patients with coronary 
artery calcification detected on planning CT, could be a 
resource-efficient approach. While planning CT has limitations, 
its ability to incidentally detect coronary calcifications may serve 
as a useful triage tool to identify patients who would benefit 
most from further cardiac evaluation using CCTA or comprehen-
sive cardiac CT.

Echocardiography and cardiac CT

The study indicated the limitations of echocardiography alone 
in identifying significant cardiac abnormalities. In our cohort, 
echocardiography detected abnormalities in only 19% of 
patients, whereas cardiac CT revealed a much higher preva-
lence of significant coronary artery stenosis (44%), myocardial 
ischemia and infarction/fibrosis. This disparity suggests the 
importance of incorporating advanced imaging modalities, 
such as CCTA and CTP, in the pre-treatment evaluation of 
esophageal cancer patients to uncover clinically relevant car-
diac conditions that may influence treatment planning and 
outcomes.

Collaborative approach to patient care

The insights gained from comprehensive cardiac CT examina-
tion empower a more informed and collaborative approach to 
patient care. With a detailed assessment of the patient’s car-
diac health, the medical team, including cardiologists, radia-
tion oncologists, and other specialists, can engage in 
multidisciplinary discussions to create a holistic treatment 
strategy that addresses both cancer and any preexisting or 
potential cardiac conditions. This approach not only ensures a 
personalized treatment plan that is finely tuned to the specific 
needs and risks of each patient but also promotes an environ-
ment of shared decision-making. Patients benefit from a better 
understanding of their health status and treatment options, 
leading to more informed care choices. When CAD is detected 
during pre-treatment evaluation, a comprehensive manage-
ment strategy is essential to address both the oncologic and 
cardiovascular needs of the patient. This involves collaboration 
among cardiologists, radiation oncologists, and, where appli-
cable, surgeons, to balance the immediate need for cancer 
treatment with the potential risks posed by cardiac disease. For 
patients with mild to moderate stenosis, medical optimization 
is generally sufficient, alongside close cardiac monitoring dur-
ing cancer treatment. In cases of severe stenosis, revasculariza-
tion procedures might be necessary prior to initiating cancer 
therapy. Radiation oncologists should integrate cardiac CT 
findings into radiotherapy planning, employing advanced 
techniques such as IMRT or PBT to minimize radiation expo-
sure to the heart. For patients undergoing surgery, preopera-
tive identification of CAD allows for tailored perioperative 
cardiac management. This multidisciplinary approach ensures 
that the dual goals of effective cancer treatment and 
cardiovascular safety are met, potentially improving patient 
outcomes.

Ultimately, this comprehensive cardiac assessment underlines 
the importance of an integrated treatment paradigm in oncology 
that harmonizes the objective of cancer eradication with the need 
for cardiovascular safety, thereby advancing the goal of improving 
patient outcomes in the field of cardio-oncology.
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Limitations

This study has several limitations. Firstly, the study’s findings 
were based on a relatively small cohort of 41 patients. This may 
limit the statistical power of our study and the generalizability 
of its findings to broader populations. Additionally, the demo-
graphics of our study cohort consisted predominantly of 
elderly male smokers, who reflected the population most 
affected by esophageal cancer. This also limits the generaliza-
bility of our findings to women and non-smoking populations, 
who may present with different cardiac risk profiles and dis-
ease prevalence. Future studies with larger, more diverse 
cohorts are needed to validate these results. Secondly, as a 
sub-study of a previously published prospective study con-
ducted at a single center, the findings might reflect the specific 
patient population and practices of that institution, potentially 
limiting their applicability to other settings. Thirdly, the study 
primarily focused on pre-RT cardiac CT data without detailed 
information on long-term cardiovascular outcomes post-RT. 
This limitation restricts the ability to fully understand the 
impact of identified cardiac abnormalities on patient progno-
sis and survival. Fourthly, the study lacks a comparison group 
of individuals without cancer but with similar cardiovascular 
risk profiles. Fifthly, this study did not include detailed analyses 
of surgical effects. Future research should examine the inter-
play between CAD, RT heart doses, and surgical outcomes in 
esophageal cancer patients to better inform treatment strate-
gies. Finally, due to the retrospective nature of the sub-analy-
sis, not all patients underwent echocardiography, which may 
be related to selection bias; however, the prevalence of cardiac 
CT abnormalities in patients who underwent echocardiogra-
phy did not differ significantly from that in the overall cohort. 
Despite these limitations, this study contributes significantly 
to the understanding of cardiovascular risks in patients with 
esophageal cancer and underlines the importance of integrat-
ing cardio-oncology into treatment planning.

Conclusions

Patients with esophageal cancer and no history of ischemic 
heart disease exhibited a high prevalence of CAD at 44%, 
which is significantly higher than would be predicted based 
solely on traditional clinical risk factors. Notably, half of these 
patients had severe stenosis, multivessel disease, or myocar-
dial ischemia. Considering the high prevalence of coronary 
stenosis, pre-treatment cardiac evaluation is crucial for patients 
with esophageal cancer. Incorporating cardiac CT findings into 
radiotherapy planning is recommended to optimize patient 
care. Furthermore, cardiac CT findings can help identify 
patients who would benefit from IMRT or PBT, thereby guiding 
the selection of the most appropriate radiotherapy technique. 
These insights underscore the necessity for an integrated 
approach to cancer treatment that balances oncological effi-
cacy with cardiovascular safety.
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