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ABSTRACT 

Aim: Purpose of the present research was to assess onset as well as progression of 

chemoradiotherapy (CRT) induced oral complications in head and neck cancer 

patients. 

Methodology: A prospective study conducted among 40 patients with HNC undergoing 

CRT. Oral complications onset and grades of severity at different time points on a 

weekly basis for six weeks were assessed. Weekly pairwise comparisons of oral 

complications was done using the Friedman one‑way repeated measure analysis of 

variance (ANOVA). The Chi‑squared test was done in oral candidiasis to determine the 

significance between groups (P < 0.05) 

Results: Among 40 HNC patients who completed CRT and showed oral complications, 

27 (67.5%) were males and 13 (32.5%) females, with peak age of 51–60 years (40%). All 

the oral complications had onset first noticed in the second week of CRT except 

dysphagia that occurred in the first week. A statistically significant difference in oral 

complications grading during week 1 to week 6 with P < 0.001 was present. All the 

patients had oral mucositis (OM), xerostomia, and dysgeusia observed in the fourth 

week, and dysphagia in fifth week. Severity in grading was noticed in the sixth week for 

all the complications. 
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Conclusion: In our study, a majority of oral complications had onset by second week of 

CRT and disease severity progressed in the sixth week of CRT. 

Keywords: chemoradiotherapy, dysphagia oral mucositis, xerostomia. 

 

INTRODUCTION 
Head and Neck cancer (HNC)has been a major focus of interest among researchers from the 

health field because, if not diagnosed until an advanced stage, it can lead to high rates of 

morbidity or even be fatal.
1
 According to the National Cancer Institute (INCA), cancer in the 

oral cavity accounts for 11.54% of cancer in men. It is the 5th most frequent cancer among 

men and the 12th most frequent cancer among women, i.e., it accounts for 3.92% of cancer 

cases among women.
2
 Because a high percentage of these cancer patients are diagnosed in 

advanced stages, the treatment is increasingly invasive, including surgery, radiation therapy, 

or chemotherapy applied in isolation or in association with  other treatment, depending on the 

tumor’s site, histological degree, clinical stage, and the patient’s physical condition1. Neville 

et al.
3
state no systemic treatment for cancer is currently available with the ability to destroy 

tumor cells without causing the death of at least some normal cells. According to Ramos et 

al.
4
, surgery combined with radiation therapy has been one of the most common treatments 

for advanced head and neck malignant tumors. Although this therapeutic modality has 

obtained high levels of cure and greater survival, its side effects are quite severe. 

Approximately 60% of the patients receive radiation therapy to treat head and neck cancer 

and most receive the combined therapy so that the development of a series of changes is 

expected to affect the oral cavity.
5
 Treatment with radiation is based on the principle of 

cytotoxicity against malignant cells and is more effective during cell mitosis and nonspecific 

to all cells exposed to radiation. As a consequence, non-neoplastic cells exposed to radiation 

are subjected to destruction, a fact that limits the dosage to be used in cancer therapy.
6
 The 

main side effects of radiation therapy applied to the oral cavity are dermatitis, mucositis, loss 

of taste, xerostomia, osteoradionecrosis, trismus, candidiasis, and radiation cavities, among 

others.  Elderly patients represent a unique subset of patients in whom acute and late adverse 

sequelae of RT can be particularly challenging. Increasing age is associated with increased 

risk of severe late toxicity, such as dysphagia, aspiration pneumonia, and long-term feeding 

tube dependence on prospective RTOG protocols. In a study of patients enrolled on EORTC 

trials from 1980 to 1995, those 65 years of age and older had higher grade 3–4 mucositis 

during radiation than younger patients, but there was no difference in late toxicities including 

trismus, xerostomia, or dysphagia.
7
 Hence, it is important to assess the onset and progression 

of oral complications in HNC patients undergoing Chemo-radiotherapy (CRT). 

 

AIM OF THE PRESENT STUDY 

Purpose of the present research was to assess onset as well as progression of 

chemoradiotherapy (CRT) induced oral complications in head and neck cancer patients. 

 

METHODOLOGY 

A prospective study done for a time period of six months from December 2021 to June 2022 

where oral complications in patients with HNCs undergoing CRT were analyzed. The current 

study was approved by the institution’s ethical board of the institution –SDC‑.Institutional 

Human Ethical Committee (IHEC) and was in accordance with the Helinski declaration. 

Patients over 18 years of age willing to undergo CRT for HNC with no previous history of 

irradiation or chemotherapy given, were included in the present research. All patients 

receivedradiotherapy to the HNC site five days per week (2 Gy/day) to 60 Gy for six weeks 

totally. Chemotherapy was based on weekly administration of cisplatin 40 mg/m2. In this 

prospective study, patients were selected using simple random sampling, and oral 
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complications of 40 HNC patients during six weeks of CRT were evaluated. Gender, age, 

clinical examination of oral mucositis, xerostomia, dysphagia, dysgeusia, and candidiasis 

were evaluated by a well‑traineddentist weekly for six weeks after chemoradiotherapy 

sessions. The photographs of the oral complications were taken with informed consent of the 

patients. Oral Mucositis (OM) was classified according to the World Health Organization 

(WHO) classification on a 0–4 staging system, Xerostomia was classified according to 

Seminars in Radiation Oncology. Dysphagia and dysgeusia were assessed according to the 

National Cancer Institute Common Toxicity Criteria. (Table 1) Prevalence of grading of oral 

complications at different time points on a weekly basis for six weeks were done by 

descriptive statistics. Statistical analysis was done using Statistical Package for the Social 

Sciences (SPSS) version 24. Weekly pairwise comparisons of oral complications was done 

using the Friedman one‑way repeated measures analysis of variance (ANOVA). The 

Chi‑squared test was done in oral candidiasis to determine the significance between groups 

wherein P < 0.05 was considered statistically significant. 

 

RESULTS 

Forty‑nine patients participated in this study to receive CRT for HNC. Nine patients were 

excluded as they could not continue with cancer treatment due to hospitalization. Forty 

patients completed CRT and underwent weekly evaluation for complications for six weeks. 

Twenty‑seven males (67.5%) and 13 females (32.5%) participated in the present study, aged 

18 years and above and with peak age being 51–60 years (40%) and 41–50 years (37.5%). 

Oral mucositis was first seen in week 2 with 20% having grade 1. Almost all of the patients 

had clinical manifestations of OM in the fourth week. Sixty percent had severe (graded 3 and 

4) oral mucositis in the sixth week which showed the progression and severity of the disease. 

The highest percentage of grades 1, 2, and 3 mucositis was seen in the third, fifth, and sixth 

week of CRT with 62.5%, 62.5%, and 45%, respectively. The first sign of xerostomia 

categorized as grade 1 was seen in 14 patients (35%) in the second week of CRT. As the 

weeks of treatment progressed, the degree and severity of xerostomia was observed to be 

more. By the fifth week,all the participants exhibited some degree of xerostomia and in the 

sixth week of CRT, 15 (37.5%) patients were showing grade 3 xerostomia. Only 14 patients 

(35%) showed grade 1 dysphagia in the first week. There was a comparatively slower 

progression of the severity of dysphagia than xerostomia, with the transition from grade 1 to 

grade 2 dysphagia from the first week till the fourth week of CRT. In the fifth week of CRT, 

grade 3 dysphagia was observed in 15 patients (37.5%) and in the sixth week, 6 patients 

(15%) exhibited grade 4 dysphagia. Dysgeusia was first seen in the second week of CRT 

where 45% of the cases were grade 1. By the fourth week of CRT, all of the patients 

exhibited some degree of dysgeusia. The highest percentage of grade 2 dysphagia was 

observed in the sixth week of dysphagia in 82.5% of cases. (Table 2) 

Table 1- Grading of various Oral complications of CRT 

Oral Mucositis Grading 

Grade 0: No changes. 

Grade 1: Erythema, soreness in the mucosa. 

Grade 2: Erythema along with ulcers, soreness; patients can eat solid food. 

Grade 3: Extensive erythema and ulcers with pain where the patient is limited to only a 

liquid diet. 

Grade 4: Symptoms that are severe that necessitate enteral or parenteral feeding support for 

the patients. 

Xerostomia Grading 

Grade 0: No change. 

Grade 1: Discrete symptoms and no dietary changes. 
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Grade 2: Symptoms with significant dietary changes (requiring liquid to swallow). 

Grade 3: Severe symptoms, interference with diet, sleeping, speaking, tube‑feeding. 

Dysphagia Grading 

Grade 0: no change 

Grade 1: swallowing difficulties, normal diet 

Grade 2 indicating moderate swallowing problems, liquid diet (cannot eat solid diet) 

Grade 3 indicating severe swallowing problems, liquid diet, if possible tube‑feeding 

Grade 4 indicating complete obstruction, no oral intake possible (cannot swallow saliva), 

ulceration and bleeding by trauma, tube‑feeding. 

Dysgeusia Grading 

Grade 0: no changes 

Grade 1: discrete palatal alteration 

Grade 2 indicating severe palatal alteration 

 

Table 2- Assessment of mean rank of weekly gradings of oral complications (oral 

mucositis, xerostomia, dysphagia, dysgeusia) by the Friedman one‑way repeated 

measures ANOVA 

 Mean Rank P value 

Oral Mucositis 

Week 1 1.43 <0.001 

 Week 2 2.03 

Week 3 3.15 

Week 4 4.46 

Week 5 4.64 

Week 6 5.30 

Xerostomia 

Week 1 1.54 <0.001 

Week 2 2.10 

Week 3 2.85 

Week 4 3.88 

Week 5 5.13 

Week 6 5.51 

Dysphagia 

Week 1 1.68 <0.001 

Week 2 2.44 

Week 3 3.08 

Week 4 3.69 

Week 5 4.75 

Week 6 5.38 

Dysgeusia 

Week 1 1.45 <0.001 

 Week 2 2.19 

Week 3 2.84 

Week 4 4.47 

Week 5 4.72 

Week 6 5.33 
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DISCUSSION 

When radiation therapy and/or chemotherapy are prescribed to treat head and neck cancer, 

the patient has to undergo a stomatological assessment in order to prevent complications 

caused by the treatment. Patients also need to be aware that undesirable effects may arise. 

Radiation therapy is a widely used resource to treat cancer. Because it is an unspecific 

therapy, however, non-neoplastic cells are also affected by the treatment. Tissues in the oral 

cavity are harmed in many ways, which has a negative impact on the patient’s oral and 

overall health.
8
 Hence, dental surgeons are required to be aware of such effects to prevent 

them and to provide proper treatment to improve patients’ quality of life before, during and 

after cancer treatment. A total of 49 patients participated in receiving CRT for HNC.Nine 

patients were excluded as they could not continue withtreatment due to hospitalization. 

Among the 40 HNC patients in our study, 27 were males and 13 were females, aged 51–60 

years and undergoing CRT for HNC over a period of sixweeks. In accordance with our study, 

a study done in Iran had34 males and 20 females, with peak age being 60–69 

years,undergoing CRT. The various oral complications that wereobserved in said study 

included oral mucositis, xerostomia,dysphagia, dysgeusia. Studies conducted among the 

HNC patients receivingCRT reported that the first sign of oral mucositis could beseen around 

the second week of radiotherapy, which wasin line with the present study.
9
 Saedi et al., in 

their studyconducted in the north of Iran, observed similar results,with a 16.7% prevalence 

rate of the most severe cases inthe sixth week of radiotherapy.
10 

HNC patients undergoing 

chemoradiotherapy are prone toacute oral complications that affect their quality of life. It 

isvery important to educate the patient about the importance ofmaintaining oral health to help 

reduce the symptoms of acuteoral complications. Therefore, there is a need to develop 

betterstrategies and management to treat these symptoms, which mayhelp to improve the 

quality of life of these patients. 

 

CONCLUSION 

Knowledge of onset and progression of these complications help patients to follow proper 

oral hygiene protocols before, during, and after CRT, dentist to apply novel strategies to 

prevent and treat, that improves patients quality of life. 
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