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Introduction 

Head and neck cancer (HNC) is one of the most prevalent cancers 

globally and is a major cause of cancer-related deaths (1). Radiotherapy 

(RT) is crucial in the management of HNC, particularly in cases where 

the disease presents as regionally advanced. It can be employed as a 

primary therapeutic approach or in combination with surgical strategies, 

chemotherapy, or both. RT is a highly effective therapeutic method that 

improves survival outcomes and offers the potential for disease cure (2). 

The mechanism of RT involves the generation of cytotoxic free radicals 

within tissues exposed to radiation, leading to apoptosis and cell death, 

thereby targeting rapidly proliferating cancer cells. However, RT often 

causes collateral damage to surrounding normal tissues (3). 

The adverse effects of RT are categorized based on their temporal 

onset, ranging from acute reactions occurring shortly after treatment to 

late effects that may manifest years post-therapy. Acute toxicities arise 

due to local inflammatory responses triggered by radiation and include 

painful mucositis, dysphagia, xerostomia, taste alterations, anorexia, 

and dermatitis. Chronic toxicities are primarily associated with fibrotic 

changes in tissues that have undergone prior inflammatory injury (2). 

Additionally, it has been reported that following neck irradiation, 

prolonged impairment frequently develops in the carotid arteries. 

Atherosclerotic and thrombotic complications have received significant 

attention (4-6). Chronic inflammation and fibrosis of the carotid artery 

walls may lead to "splinting" of the baroreceptors located in the carotid 

sinus. Since these receptors respond to stretch or deformation, increased 

rigidity of the carotid sinus is expected to result in impairment of the 

arterial baroreflex (3-9). 
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Background: Radiotherapy (RT) plays a crucial role in the treatment of patients with head and 

neck cancers (HNC). However, RT is associated with toxicity to tissues and organs. Given the 

high global incidence of head and neck tumors, understanding whether head and neck 

radiotherapy disrupts blood pressure (BP) regulation is of significant clinical importance. 
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changes and the incidence of orthostatic hypotension in patients with HNC. 
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of RT), one month, and three months after the start of RT. To estimate orthostatic BP, the patient’s 
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in sitting and then standing positions. Patients underwent between 20 and 35 sessions of RT. 

Results: The results of this study showed that hypertension was the most typical consequence, 
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increased cumulative RT dose was associated with greater BP reduction. 

Conclusion: This study demonstrates that BP alterations may represent an important 

consequence of RT in patients with HNC. Higher cumulative doses of RT were associated with 

significant reductions in systolic BP and an increased risk of orthostatic hypotension. These 

findings may have important implications for clinical management and medication selection to 

reduce RT-related cardiovascular side effects. 
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As patients age, they tend to develop comorbidities including 

hypertension, diabetes, and hyperlipidemia, which necessitate the use of 

antihypertensive medications due to the cardiovascular complications 

associated with these conditions. The immediate impact of neck 

radiotherapy on BP remains uncertain. There is a lack of data to assist 

physicians in addressing BP irregularities in these patients; therefore, 

numerous cardiovascular symptoms may be overlooked, potentially 

resulting in more severe complications (10-13). 

As previously mentioned, the immediate effects of neck 

radiotherapy on BP are not clearly understood. Given the high global 

prevalence of head and neck tumors (14-16), the impact of HNC on BP 

regulation represents an important yet underexplored area of 

investigation. 

 

Methods 

Participants 

In this study, 25 patients from the Shafa Radiotherapy Center of 5 Azar 

Hospital in Gorgan in 2024 participated (15 males and 10 females). All 

individuals were diagnosed with head and neck tumors. This study was 

approved by the ethics committee of Golestan University of Science 

(IR.GOUMS.REC.1403.169). Data from all qualifying patients referred 

to the center were gathered from hospital admission records and then 

analyzed. The ratio of males to females was roughly 3:1, which is 

consistent with the established epidemiology of head and neck cancers 

in Iran. The allocation of tumor locations among the participants was 

detailed as follows: oral cavity (50%), pharynx (30%), and larynx 

(20%), reflecting their relative frequency in the area. The eligibility 

requirements stipulated that participants must be a minimum of 18 years 

old and have provided written informed consent prior to their 

involvement. 

Exclusion criteria 

Patients who showed evidence of orthostatic hypotension prior to 

undergoing radiotherapy, as well as those with diabetic neuropathy and 

patients with Parkinson’s disease, were excluded from the study. 

Experimental design 

After obtaining informed consent and completing the necessary forms, 

each patient was provided with a form to collect demographic 

information, including age, gender, ethnicity, height, weight, and the 

presence of any underlying diseases. The Body Mass Index (BMI) was 

calculated based on the patient's height and weight. Blood pressure was 

measured in both sitting and standing positions using an appropriate 

blood pressure cuff during the first visit before the initiation of 

radiotherapy, one month after, and three months after the radiotherapy. 

Blood pressure was measured at two intervals of 5 minutes, and the 

average was recorded. Additionally, to assess postural blood pressure, 

the patient's pressure was measured after 5 minutes in the supine 

position, followed by measurements at 5-minute intervals in sitting and 

standing postures. 

Statistical analysis 

The data were entered into SPSS software version 27.0. Quantitative 

data were reported as mean and standard deviation, while qualitative 

data were presented in terms of abundance and frequency. After 

assessing the normalization of the data, chi-square or nonparametric 

tests were used to examine the Spearman’s correlation between 

variables. In this study, a significance level of 0.05 was considered. 
 

Results 

Hemodynamic assessment of patients 

Assessment of systolic and diastolic BP 

Before the RT intervention, the average systolic BP was 146 mmHg. 

After 1 and 3 months, it noticeably decreased to 137 mmHg and 132 

mmHg, respectively. Initially, no patients experienced a fall in systolic 

BP. Five patients who initially had systolic hypertension experienced a 

drop in BP after a 3-month period, whereas only three patients without 

systolic hypertension experienced a drop in BP; the results indicate that 

this difference was significant. Initially, the patients' diastolic BP was 

reported as 86 mmHg, but over the 3-month period, this number 

decreased, and this reduction was numerically significant. Six of the 

patients who initially had high diastolic BP experienced a drop in BP 

after the 3-month treatment period, while only two of those who did not 

have high diastolic BP experienced a drop in BP, and this difference was 

statistically significant (P < 0.05, Figure 1). 

Orthostatic hypotension 

Patients with head and neck cancer were assessed for orthostatic 

hypotension three months after the initiation of radiation therapy. 

Orthostatic hypotension was experienced by 48% of the patients. The 

average age of these patients was 58.2 years, which did not differ 

significantly from the group without hypotension. Seventy-five percent 

of these patients had hypertension, three had hyperlipidemia, and four 

had diabetes. None of the patients with hypothyroidism experienced 

orthostatic hypotension (P > 0.05). 

Effect of cumulative radiotherapy dose on BP 

Spearman’s correlation test showed that higher cumulative radiation 

doses were associated with a greater drop in both systolic and diastolic 

BP, with effect sizes of 0.39 mmHg and 0.21 mmHg per Gy (Group level 

average changes), respectively. The decrease in systolic BP was 

statistically significant (P = 0.01). Patients receiving higher doses were 

also more vulnerable to orthostatic hypotension (Odds ratio 1.08 per Gy; 

95% CI: 1.01 - 1.16). Among HNC patients receiving more than 70 Gy, 

50% experienced orthostatic hypotension, compared to 52% in those 

receiving 70 Gy or less, and this difference was not statistically 

significant (P < 0.05). 

 

Figure 1. Line chart of systolic and diastolic BP levels in patients with head and neck cancer at intervals before radiotherapy, 1 month after, and 3 months after. 
The horizontal axis of the chart represents each test subject, and the vertical axis represents blood pressure. Data are presented as mean ± SD. 
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Discussion 

The present study aimed to investigate the effect of head and neck cancer 

(HNC) radiotherapy (RT) on blood pressure (BP) and orthostatic 

hypotension. This study was conducted on 25 Iranian patients, with ages 

ranging from 20 to 70 years and a mean age of 55.2 years. The types of 

cancers included oral cavity cancer (50%), pharyngeal cancer (30%), 

and laryngeal cancer (20%). This distribution reflects the comparative 

prevalence of cancer types in the studied population and aligns with the 

epidemiological patterns of HNC in Iran. 

The results of the present study indicated that changes in BP during 

a 3-month treatment period are common adverse effects of RT in 

patients with HNC. Specifically, these changes manifested as drops in 

systolic and diastolic BP, as well as orthostatic hypotension. On average, 

these patients experienced a 9 mmHg decrease in systolic BP after 1 

month and a 14 mmHg decrease after 3 months. Additionally, decreases 

of 5 mmHg and 7 mmHg in diastolic BP were observed at 1 and 3 

months, respectively. As reported in this study, patients with higher 

baseline BP were more vulnerable to BP drops following treatment. This 

complication may be due to damage to the baroreflexes of the carotid 

arteries, consistent with findings from previous studies (5,17-21). 

In general, patients showed a significant reduction in both systolic 

and diastolic BP after 3 months. Although this was recorded in older 

patients or those with underlying diseases, no significant correlation was 

found between these factors. There is limited statistical evidence to 

confirm a relationship between underlying diseases and orthostatic 

hypotension. 

In a study published by Goyal et al., it was discussed that 

radiotherapy to the neck area in these patients results in a reduction in 

heart rate variability and damages cardiovascular reflexes during 

postural changes from lying down to standing, which can increase the 

risk of cardiovascular problems (3). Consistent with our findings, 

Leibowitz et al. showed that patients with HNC undergoing 

radiotherapy experience significant changes in blood pressure during 

treatment. In particular, a decrease in systolic and diastolic blood 

pressure was observed, indicating the impact of treatment on 

cardiovascular regulation (6). In another article published by Okoye et 

al., the effect of head and neck radiotherapy on blood pressure and 

orthostatic hypotension in patients with head and neck tumors was 

discussed. It was stated that patients with head and neck cancer who 

underwent neck radiotherapy showed a significant and sustained 

decrease in both systolic and diastolic blood pressure (15). 

Knowing this can help in more precise monitoring of medications 

and their side effects. This also indicates that drug therapy, as well as 

radiotherapy, may affect the cardiovascular system. Furthermore, 

understanding that patients experience decreases in systolic and 

diastolic blood pressure allows for preparing equipment to prevent 

injuries caused by falls, weakness, dizziness, and physical harm that low 

blood pressure can cause in these patients. Additionally, these results 

suggest that such a notable decrease in blood pressure can affect the 

hormonal balance system, body fluid volume, and autonomic nervous 

system function, and knowing this can help in managing the overall 

condition of the patients. This blood pressure decrease can also 

contribute to the understanding that these patients may have 

cardiovascular problems alongside other issues. 

Another important aspect is the medications and their effects, 

whether alternative drugs can replace current ones that not only have 

fewer side effects but also provide better improvement for these patients. 

Therefore, more studies can help achieve this important goal. However, 

the limitation of our study is that we did not incorporate patients with 

other types of cancer undergoing RT due to patient diversity, the short 

follow-up period (3 months), single-center design, and lack of direct 

autonomic function testing. Further studies should focus on more 

participants and also explore the underlying mechanisms. 

 

Conclusion 

The results of this study confirm that alterations in blood pressure (BP) 

are significant complications of radiotherapy (RT) for patients with head 

and neck cancer (HNC). A larger cumulative dose of RT results in a more 

significant reduction in systolic BP. Additionally, as the total dose 

increases, the likelihood of experiencing orthostatic hypotension also 

rises. Furthermore, the longer the treatment duration, the more 

significant the average reduction in BP among patients. An increase in 

the total RT dose results in an elevated risk of orthostatic hypotension. 

Further studies could influence the treatment approach for these patients 

and may assist in guiding the use of medications that might alleviate this 

side effect. 
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