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ABSTRACT

Objective: To analyze the incidence of radiodermatitis in older individuals with head and neck cancer undergoing 
radiotherapy. Method: Observational, prospective, quantitative study. The study included patients aged 60 years or 
older with head and neck cancer who underwent radiotherapy. Patients were monitored daily during radiotherapy 
sessions. Skin was assessed using the Acute Radiodermatitis Grading scale, and the occurrence of radiodermatitis 
and associated signs and symptoms in the irradiated area and skin hydration were recorded. Results: Thirty-three 
participants were monitored, who were submitted to an average of 33 radiotherapy sessions. Radiodermatitis 
occurred in 93.9% of participants, with an average dose of 34.7 Gy of ionizing radiation. Symptoms of heat, burning, 
itching, dry skin, and pain, present in 68% of participants, were reported most often in the fifth week of radiotherapy. 
Regarding skin hydration, most participants showed a marked imbalance, characterized by low moisture and 
oiliness. Conclusion: Most patients monitored displayed signs and symptoms of radiodermatitis during radiotherapy 
sessions. Nurses play a fundamental role in assessing, monitoring the skin, and providing health education on skin 
care for older patients during radiotherapy, aiming to prevent signs and symptoms of radiodermatitis.

KEYWORDS: Head and neck cancer. Older patients. Skin. Radiodermatitis.

Radiodermatite em pacientes idosos com câncer de cabeça e pescoço

RESUMO 

Objetivo: Analisar a incidência de radiodermatite de idosos com câncer de cabeça e pescoço submetidos à radioterapia. 
Método: Estudo observacional, prospectivo e quantitativo. Foram incluídos pacientes com idade igual ou superior a 
60 anos, com câncer de cabeça e pescoço que receberam radioterapia. Os pacientes foram acompanhados 
diariamente durante as sessões de radioterapia. A pele foi avaliada com a escala Graduação da Radiodermatite 
Aguda, e foram registradas a ocorrência de radiodermatite, os sinais e sintomas associados na região irradiada e a 
hidratação da pele. Resultados: Foram acompanhados 33 participantes, que realizaram, em média, 33 sessões de 
radioterapia. A radiodermatite ocorreu em 93,9% dos participantes, com dose média de 34,7 Gy de radiação ionizante. 
Os sintomas de calor, queimação, prurido, pele seca e dor, presentes em 68% dos participantes, foram mais reportados 
na quinta semana de radioterapia. Quanto à hidratação da pele, a maioria dos participantes apresentou desequilíbrio 
acentuado, caracterizado por baixa umidade e oleosidade. Conclusão: A maioria dos pacientes acompanhados 
apresentou sinais e sintomas da radiodermatite durante as sessões de radioterapia. O enfermeiro desempenha um 
papel fundamental na avaliação, no monitoramento da pele e na educação em saúde sobre os cuidados com a pele 
de pacientes idosos durante a radioterapia, visando à prevenção de sinais e sintomas da radiodermatite.

DESCRITORES: Neoplasias de cabeça e pescoço. Idoso. Pele. Radiodermatite.
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INTRODUCTION

Aging is a process that can increase the risk of developing chronic diseases. With aging, senescent cells accumulate, 
secreting cytokines, chemokines, and proteases in a process known as the senescence-associated secretory phenotype (SASP). 
This activity is characterized by a state of chronic inflammation, increasing the risk of degenerative diseases in the elderly, 
including cancer1. Furthermore, the incidence of cancer is projected to increase by approximately 75% by 2030 due to risk-as-
sociated lifestyle behaviors and the Westernization of economically developing countries1. Cancer is considered a major 
public health problem worldwide, and in Brazil, the estimate for the 2023–2025 triennium is 704,000 new cases per year2. 

The risk of cancer increases with advancing age. In developed countries, approximately 58% of cancer cases are diagnosed 
in people 65 or older, while in developing countries, this percentage is approximately 40%. Among the older population, 
the group known as the oldest, that is, individuals 85 and over, is considered the fastest-growing segment of the population 
in developed countries1. This fact reinforces the importance of studies exploring this population.

Head and neck cancer (HNC) encompasses neoplasms affecting the upper aerodigestive tract3. It is estimated that 
approximately 15,000 new cases of oral cavity cancer occur annually in Brazil, making it a more common subtype in the 
head and neck region2. Approximately 75% of patients diagnosed with HNC receive radiotherapy as an initial treatment 
or as an adjuvant treatment after surgery4.

Radiotherapy is a treatment performed using ionizing radiation that causes direct and indirect damage to DNA, re-
sulting in tumor cell death5. Ionizing radiation aims to destroy tumor cells, but it causes cellular damage to the tissues of 
organs surrounding the irradiated area, such as the skin6.

The skin of older adults may experience structural changes due to aging, such as reduced vascularization and skin 
thickness. In the dermis, there is a decrease in the number of active melanocytes, making this skin more susceptible to 
hyperpigmentation. A decrease in epidermal thickness, water loss, decreased oxygen exchange, and dehydration may also 
occur7. These changes in older adults’ skin can hinder its recovery and cell renewal when these patients undergo radiotherapy.

Skin exposure to ionizing radiation can induce an adverse reaction called radiodermatitis. In an observational study of 
adult patients with HNC, 100% of participants developed this condition during radiotherapy8. Its manifestations include 

Radiodermatitis en pacientes ancianos con cáncer de cabeza y cuello

RESUMEN

Objetivo: Analizar la incidencia de radiodermatitis en pacientes ancianos con cáncer de cabeza y cuello sometidos 
a radioterapia. Método: Estudio observacional, prospectivo y cuantitativo. Se incluyeron pacientes de 60 años o 
más, con cáncer de cabeza y cuello sometidos a radioterapia. Los pacientes fueron monitoreados diariamente 
durante las sesiones de radioterapia. Se evaluó la piel con la escala GRAL y se registró la ocurrencia de 
radiodermatitis, signos y síntomas asociados en la región irradiada y la hidratación de la piel. Resultados: Se 
siguieron 33 participantes, quienes se sometieron a un promedio de 33 sesiones de radioterapia. La radiodermatitis 
se produjo en el 93,9% de los participantes, con una dosis media de 34,7 Gy de radiación ionizante. Los síntomas 
de calor, ardor, prurito, piel seca y dolor, presentes en el 68 % de los participantes, fueron más informados por los 
participantes en la quinta semana de radioterapia. En cuanto a la hidratación de la piel, la mayoría de los 
participantes mostraron un marcado desequilibrio cutáneo, caracterizado por baja humedad y oleosidad. 
Conclusión: La mayoría de los pacientes monitoreados presentaron signos y síntomas de radiodermatitis durante 
las sesiones de radioterapia. El enfermero desempeña un papel fundamental en la evaluación, el monitoreo de la 
piel y la educación en salud sobre los cuidados cutáneos de los paciente anciano durante la radioterapia, con el 
objetivo de prevenir los signos y síntomas de la radiodermatitis.

DESCRIPTORES: Neoplasias de cabeza y cuello. Anciano. Piel. Radiodermatitis.
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erythema, hyperpigmentation, dry or moist desquamation9, which can negatively affect survival and have a direct impact 
on patients’ quality of life10.

Considering the importance of skin care in patients with HNC, there is still a gap in knowledge regarding the inci-
dence and severity of radiodermatitis in the older population. This study can help understand factors that contribute to the 
development of prevention and treatment strategies tailored to the older population, combined with a better understanding 
by nurses who care for these patients.

OBJECTIVES

This study aimed to analyze the incidence of radiodermatitis in older people with HNC undergoing radiotherapy.

METHODS

Study design

Observational, prospective, quantitative study.

Study site and period when conducted

This study was conducted at the Radiotherapy Outpatient Clinic of the High Complex Oncology Care Unit of a 
university hospital in Brazil’s Central-West region. Data collection occurred between May 2019 and April 2021.

Sample selection

This study population consisted of elderly patients with HNC who underwent radiotherapy. 
Eligibility criteria were: patients aged 60 years or older, diagnosed with HNC, undergoing radiotherapy, and with 

intact skin.
Participants underwent radiotherapy using linear accelerators, namely VARIAN® CLINAC CX and SIEMENS® 

PRIMUS, using the three-dimensional conformal technique (3D-CRT) for planning.

Recruitment and data collection

All older patients with HNC were recruited for the study on the day of their first radiotherapy session. Participants re-
ceived information about radiotherapy and skin self-care guidelines. Skin care guidelines were provided in a previously 
developed and validated manual11,12. The recommendations included cleansing the skin with a mild moisturizing soap 
(Dove®), provided to participants, and minimizing heat and friction in the irradiated area.

Participants were monitored daily during radiotherapy sessions. Radiodermatitis was classified using the Grading of 
Acute Radiodermatitis (GRAL) scale13. Standardized photographs of the affected areas (frontal, right lateral, and left lateral 
cervical regions) were taken to document the irradiated area. After the radiotherapy sessions, participants were evaluated 
an average of 15 days after the end of the sessions.

Sociodemographic and clinical data were collected to characterize the sample. The primary outcome of the study was 
to characterize the sociodemographic profile and analyze the incidence of radiodermatitis in older patients with HNC 
undergoing radiotherapy. As a secondary outcome, the participants’ symptoms and skin hydration were assessed. Symptoms 
reported by participants were assessed weekly using a GRAL checklist which allows for the assessment of symptoms such 
as local heat, burning, itching, dry skin, and pain13. Skin hydration was assessed weekly using the SkinUp — Digital Skin 
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Analyzer, a portable instrument that accurately measures skin moisture, oil, and elasticity levels, classifying skin as: balanced 
(good levels); mildly imbalanced skin (slightly imbalanced levels); and severely imbalanced skin (imbalanced levels)14. 

Data analysis

In the data analysis, descriptive statistics were used to characterize the sample, calculating the mean, frequency, and 
confidence interval. The data were analyzed using the software Statistical Package for Social Science (IBM SPSS®, USA) 
and Open Source Epidemiologic Statistics for Public Health (OpenEpi®).

Ethical aspects

This is an excerpt from the doctoral thesis titled “Use of liposomal gel and liposomal gel with chamomile in the pre-
vention of radiodermatitis in cancer patients: randomized clinical trial”, approved by the Research Ethics Committee of 
the Faculty of Health Sciences of the University of Brasília (CEP/FS/UnB), approval number 3.123.117. 

RESULTS

Thirty-three participants with HNC were included and monitored. Most were male (93.9%), with a mean age of 70 years, 
and were former smokers and alcohol drinkers. Only seven patients were not taking other medications during treatment; 
the majority used polypharmacy. Regarding radiotherapy, patients underwent an average of 33 radiotherapy sessions, with 
a mean total dose of 66 Gy and a mean dose of 2 Gy per fraction. Five participants underwent the electron-based radio-
therapy protocol, and none received a boost. Other sociodemographic and clinical characteristics are presented in Table 1.

Table 2 presents the incidence of acute radiodermatitis and its grades. Radiodermatitis occurred in 93.9% of partici-
pants: erythema/hyperpigmentation (considered mild) occurred in 90.9% of participants, dry desquamation in 69.7%, and 
moist desquamation in 36.4%. Figures 1 and 2 demonstrate the manifestation of radiodermatitis in study participants. 
In the evaluation conducted 15 days after the end of the radiotherapy sessions, 19 (57.5%) patients presented some degree 
of radiodermatitis, with erythema/hyperpigmentation and dry scaling being the most prevalent.

Table 3 presents the symptoms reported by participants during the weeks of radiotherapy. The fifth week of treatment 
was the one with the highest number of symptom occurrences, with dry skin present in 68% of participants. Symptoms of 
heat, burning, and itching were also reported by most participants in the fifth week of radiotherapy. Regarding skin hydration, 
most participants showed a marked imbalance, which corresponds to skin with low moisture and oiliness. This imbalance can 
aggravate radiodermatitis and impair skin recovery because of the continuous action of ionizing radiation during treatment. 
It is noteworthy that no patient presented with balanced skin in any evaluation, which highlights the importance of skin care 
for older patients to keep it hydrated throughout radiotherapy, helping to maintain its integrity and prevent desquamation.

DISCUSSION

Radiation therapy is a frequently performed treatment for HNC in older adults, as a curative, adjuvant, or palliative 
treatment. Radiation therapy has the potential to significantly reduce patient symptoms and improve quality of life. 
With technological advances in recent years, radiation therapy has become more effective, but radiation toxicity remains 
an adverse effect15.

Radiation dermatitis in older adults can be impacted by a series of physiological changes inherent to aging, such as 
thinning of the epidermis, atrophy of the sebaceous glands, and reduced cellular regeneration capacity16. These factors can 
make older adults more susceptible to the toxicities of radiation therapy on the skin.

Radiation dermatitis is a common complication and adverse effect in patients undergoing radiation therapy. This study 
found that 93.9% of older adults with HNC developed this condition.
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Table 1. Sociodemographic and clinical characteristics of participants. Brasília (DF), Brazil, 2025.

Sociodemographic and clinical characteristics n=33

Age in years 70 (8.9)

Mean (SD) (min–max) 60–105

Male, n (%) 31 (93,.9)

Schooling, n (%)

Illiterate 8 (24.2)

Incomplete elementary education 15 (45.5)

Complete elementary education 4 (12.1)

Incomplete high school education 1 (3.0)

Complete high school education 4 (12.1)

Complete higher education 1 (3.0)

Phototype, n (%)

II 1 (3.0)

III 5 (15.2)

IV 19 (57.6)

V 8 (24.2)

Smoker, n (%)

Never smoked 4 (12.1)

Quit more than 6 months ago 11 (33.3)

Quit in the last 6 months 13 (39.4)

Currently smoking 5 (15.2)

Alcohol drinker, n (%)

Never drinks 4 (12.1)

Quit more than 6 months ago 19 (57.6)

Quit in the last 6 months 6 (18.2)

Current drinker 4 (12.1)

Occupational exposure to the sun yes, n (%) 26 (78.8)

Diabetes yes, n (%) 3 (9.1)

Hypertension yes, n (%) 11 (33.3)

BMI, n (%)

Underweight <18.5 4 (12.1%)

Healthy weight ≥18.5 and <24.9 24 (72.8%)

Overweight ≥25 and <29.9 3 (9.1%)

Obesity ≥30.0 2 (6.0%)

Staging, n (%)

I 5 (15.1)

II 3 (9.1)

III 7 (21.2)

IVA 14 (42.4)

IVB 3 (9.1)

Not identified 1 (3.3)

Chemoradiotherapy 20 (60.6)

Radiotherapy only 13 (39.4)

BMI: body mass index.
Source: prepared by the authors.
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In an observational study, 314 older patients with prostate cancer who underwent radiation therapy were followed. 
The authors showed that the presence of comorbidities and polypharmacy can increase skin susceptibility and develop 
acute radiation-induced side effects in this population17. Factors such as smoking, poor nutritional status, and chemora-
diotherapy are associated with an increased risk of skin toxicity18. These factors were also observed in this study sample and 
are common in the HNC population.

Another study of elderly patients undergoing radiotherapy highlighted that the presence of comorbidities warrants 
a treatment approach that encompasses not only skin care but also the maintenance of physical and emotional health19.

Radiation dermatitis can impact the quality of life of older patients, given the symptoms of itching, pain, and 
local discomfort, as well as possible interruptions in radiotherapy due to the need for breaks for skin recovery20. In this 

Table 2. Incidence of acute radiodermatitis. Brasília (DF), Brazil, 2025.

Outcomes (n=33)

Radiodermatitis, n (%) 31 (93.9)

Dose, mean 34.7 Gy

Erythema/Hyperpigmentation, n (%) 30 (90.9)

Dose, mean 35.2 Gy

Dry desquamation, n (%) 23 (69.7)

Dose, mean 41.0 Gy

Moist desquamation, n (%) 12 (36.4)

Dose, mean 49.3 Gy

Source: prepared by the authors.

 
Figure 1. Manifestation of radiodermatitis in a participant, which was classified as erythema. Brasília (DF), Brazil, 2025.

 
Figure 2. Manifestation of radiodermatitis in a participant, which was classified as dry desquamation. Brasília (DF), Brazil, 2025.
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study, symptoms were most prevalent in the fifth week of radiotherapy, which corresponds to an average of 50 Gy of 
ionizing radiation. 

Regarding quality of life and cognitive function, approximately 55% of patients may experience decreased social 
function and cognitive impairment throughout treatment. Previous alcohol and tobacco use have been identified as factors 
that worsen quality of life and result in a worse prognosis21. In the case of older patients, this impact may be even greater.

Regarding skin hydration, most participants in this study presented with markedly imbalanced skin, demonstrating 
insufficient skin hydration. Dehydrated, oil-depleted skin becomes more vulnerable to the adverse effects of ionizing radi-
ation, contributing to the worsening of radiodermatitis and hindering skin recovery due to the effects of ionizing radiation 
from subsequent radiotherapy sessions. Maintaining the integrity of the skin barrier and skin hydration are essential aspects 
in managing this adverse effect, an even greater challenge in older people.

Limitation of study

Regarding the limitations of this study, the reduced sample size was identified, especially in relation to the data collection 
period, since the research was carried out with a specific population of patients undergoing radiotherapy in a single service.

Recommendations

Regarding the recommendations, it is important to highlight the need to explore prevention and management strat-
egies to minimize the incidence and severity of radiodermatitis in older patients with HNC undergoing radiotherapy. 
Approaches such as the use of topical products for skin hydration and protection, radiation dose fractionation techniques, 
and interventions for symptom control can play an important role in the quality of life of these patients.

Nurses should regularly monitor the skin of older patients during radiotherapy. This includes assessing early signs of 
radiodermatitis, such as mild erythema and symptoms such as local heat, as well as assessing skin hydration. This frequent 
monitoring allows interventions to prevent the development or worsening of radiodermatitis. Nurses play a key role in 
educating and guiding older patients with HNC and their families about the importance of skin care during radiotherapy.

CONCLUSION

The incidence of radiodermatitis was 93.9% in the sample of older patients with HNC during radiotherapy.  
Symptoms associated with this adverse effect were present in all study participants and were primarily reported in the fifth 
week of radiotherapy. All patients followed presented with marked skin imbalance.

Table 3. Symptoms reported and skin hydration in the irradiated region. Brasília (DF), Brazil, 2025.

Outcomes 1st week 3rd week 5th week 7th week 

Symptoms in the irradiated area 

Heat, % 12.1 43.3 60.0 16.7

Burning, % 12.1 30.0 64.0 8.3

Itching, % 12.1 53.3 60.0 33.3

Dry skin, % 3.3 26.7 68.0 25.0

Local pain, % 3.3 10.0 20.0 0

Skin hydration

Balanced skin, % 0 0 0 0

Slightly imbalanced skin, % 18.2 3.2 0 0

Severely imbalanced skin, % 81.8 96.8 100 100

Source: prepared by the authors.
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Future studies are needed to investigate specific risk factors for this condition in older people to develop personalized 
and effective approaches for the prevention and management of radiodermatitis in older patients with HNC.

REFERENCES

1.	 Nolen SC, Evans MA, Fischer A, Corrada MM, Kawas CH, Bota DA. Cancer-Incidence, prevalence and mortality in the oldest-old. 
A comprehensive review. Mech Ageing Dev. 2017;164:113-26. https://doi.org/10.1016/j.mad.2017.05.002  

2.	 Brasil. Ministério da Saúde. Instituto Nacional de Câncer José Alencar Gomes da Silva. Coordenação de Prevenção e Vigilância. 
Estimativa 2022: incidência de câncer no Brasil. Rio de Janeiro: INCA; 2022.

3.	 Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A. Global cancer statistics 2018: GLOBOCAN estimates of incidence 
and mortality worldwide for 36 cancers in 185 countries. CA Cancer J Clin. 2018;68(6):394-24. https://doi.org/10.3322/
caac.21492 

4.	 Machtay M, Moughan J, Trotti A, Garden AS, Weber RS, Cooper JS, et al. Factors associated with severe late toxicity after con-
current chemoradiation for locally advanced head and neck cancer: an RTOG analysis. J Clin Oncol. 2008;26(21):3582-9. https://
doi.org/10.1200/JCO.2007.14.8841 

5.	 Wang H, Mu X, He H, Zhang XD. Cancer radiosensitizers. Trends Pharmacol Sci. 2018;39(1):24-48. https://doi.org/10.1016/j.
tips.2017.11.003 

6.	 Gong L, Zhang Y, Liu C, Zhang M, Han S. Application of radiosensitizers in cancer radiotherapy. Int J Nanomedicine. 2021;16:1083-
102. https://doi.org/10.2147/IJN.S290438 

7.	 Bernardo AFC, Santos K, Silva DP. Pele: alterações anatômicas e fisiológicas do nascimento à maturidade. Rev Saúde Foco. 
2019;1(11):1221-33.

8.	 Bontempo PSM, Ciol MA, Menêses AG, Simino GPR, Ferreira EB, Reis PED. Acute radiodermatitis in cancer patients: incidence 
and severity estimates. Rev Esc Enferm USP. 2021;55:e03676. https://doi.org/10.1590/S1980-220X2019021703676 

9.	 Simman R, Bach K, Abbas F, Klomparens K, Brickman BJ. Management of radiation-induced tissue injuries: a review of current 
treatment strategies. Plast Reconstr Surg Glob Open. 2023;11(6):e5043. https://doi.org/10.1097/gox.0000000000005043  

10.	 Xie Y, Wang Q, Hu T, Chen R, Wang J, Chang H, et al. Risk factors related to acute radiation dermatitis in breast cancer patients 
after radiotherapy: a systematic review and meta-analysis. Front Oncol. 2021;11:738851. https://doi.org/10.3389/
fonc.2021.738851 

11.	 Cruz FOAM, Ferreira EB, Vasques CI, Mata LRF, Reis PED. Validation of an educative manual for patients with head and neck 
cancer submitted to radiation therapy. Rev Lat Am Enfermagem. 2016;24:e2706. https://doi.org/10.1590%
2F1518-8345.0949.2706 

12.	 Cruz FOAM, Ferreira EB, Bontempo PSM, Vasques CI, Reis PED. Face validation of an educative manual for head and neck can-
cer patients submitted to radiotherapy. Biosci J. 2017;33(6):1688-95. https://doi.org/10.14393/BJ-v33n6a2017-34674    

13.	 Reis PED, Ferreira EB, Bontempo PMS. Radiodermatites: prevenção e tratamento. In: Diretrizes oncológicas 2. São Paulo: Doc-
tor Press Ed. Científica; 2019. p.683-92.

Acknowledgments: Not applicable.
Authors’ contributions: AGM: project administration, formal analysis, conceptualization, data curation, writing – 
original draft, investigation, methodology, resources, supervision, visualization. LAO: conceptualization, methodology, 
supervision, validation, visualization. EBF: conceptualization, investigation, methodology, supervision, validation, 
visualization. PEDR: formal analysis, data curation, investigation, methodology, resources, visualization. FHES: 
conceptualization, writing – review & editing, validation, visualization.
Data availability statement: All data were generated or analyzed in the present study.
Funding: Not applicable.
Conflict of interest: None.

https://doi.org/10.1016/j.mad.2017.05.002
https://doi.org/10.3322/caac.21492
https://doi.org/10.3322/caac.21492
https://doi.org/10.1200/JCO.2007.14.8841
https://doi.org/10.1200/JCO.2007.14.8841
https://doi.org/10.1016/j.tips.2017.11.003
https://doi.org/10.1016/j.tips.2017.11.003
https://doi.org/10.2147/IJN.S290438
https://doi.org/10.1590/S1980-220X2019021703676
https://doi.org/10.1097/gox.0000000000005043
https://doi.org/10.3389/fonc.2021.738851
https://doi.org/10.3389/fonc.2021.738851
https://doi.org/10.1590%2F1518-8345.0949.2706
https://doi.org/10.1590%2F1518-8345.0949.2706
https://doi.org/10.14393/BJ-v33n6a2017-34674


ESTIMA, Braz. J. Enterostomal Ther., São Paulo, v23, e1587, 2025 9

Radiodermatitis in older patients with head and neck cancer

14.	 Westermann TVA, Viana VR, Berto Junior C, Silva CBD, Carvalho ELS, Pupe CG. Measurement of skin hydration with a portable 
device (SkinUp® Beatuty Device) and comparison with the Corneometer®. Skin Res Technol. 2020;26(4):571-6. https://doi.
org/10.1111/srt.12833    

15.	 Instituto Nacional do Câncer. Atlas on-line de mortalidade. Tabulador [Internet]. 2021 [cited on Jul 13, 2021]. Available at: 
https://mortalidade.inca.gov.br/MortalidadeWeb/pages/Modelo10/consultar.xhtml#panelResultado  

16.	 Trindade JLR. Envelhecimento da pele: revisão narrativa da evolução histológica [dissertação]. Porto: Universidade Fernando 
Pessoa; 2022. 

17.	 Paal K, Stranz B, Thurner EM, Langsenlehner U, Renner W, Brunner TB, et al. Comprehensive geriatric assessment predicts 
radiation-induced acute toxicity in prostate cancer patients. Strahlenther Onkol. 2024;200(3):208-18. https://doi.org/10.1007/
s00066-023-02132-3 

18.	 Chugh R, Bisht YS, Nautiyal V, Jindal R. Factors influencing the severity of acute radiation-induced skin and mucosal toxicity in 
head and neck cancer. Cureus. 2021;13(9):e18147. https://doi.org/10.7759/cureus.18147 

19.	 Brustolin AM. Idosos sobreviventes ao câncer: vivências durante e após o tratamento oncológico [dissertação]. Chapecó: Uni-
versidade Comunitária da Região de Chapecó; 2015.

20.	 Ozturk HF, Ergiden C. Radiotherapy/chemoradiotherapy for geriatric head and neck cancer patients. ACH Med J. 2023;3:266-
74. https://doi.org/10.5505/achmedj.2023.66375  

21.	 Waskevicz L, Waskevicz C, Nascimento VAS. Câncer de cabeça e pescoço: diagnóstico e qualidade de vida. Rev Saúde. 
2023;14(3):44-51. https://doi.org/10.21727/rs.v14i3.3661  

https://doi.org/10.1111/srt.12833
https://doi.org/10.1111/srt.12833
https://mortalidade.inca.gov.br/MortalidadeWeb/pages/Modelo10/consultar.xhtml#panelResultado
https://doi.org/10.1007/s00066-023-02132-3
https://doi.org/10.1007/s00066-023-02132-3
https://doi.org/10.7759/cureus.18147
https://doi.org/10.5505/achmedj.2023.66375
https://doi.org/10.21727/rs.v14i3.3661

