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Oral adverse effects of head and 
neck radiotherapy with/without 
chemotherapy in a southern 
Brazil hospital

Abstract: The aim of this study was to evaluate the main oral adverse 
effects and their relationship with dental care before radiotherapy 
(RT) and combined RT and chemotherapy (RT+CT). Additionally, we 
assessed the association of other risk factors with the development 
of these adverse effects. This paper is a retrospective cross-sectional 
analytical study of data from medical records of patients with head 
and neck cancer (HNC) who underwent RT or RT+CT attended at 
the stomatology unit in a southern Brazil hospital. The records of 
78 patients with HNC were accessed. Demographic data, tumor 
characteristics, cancer treatment, follow-up data, adverse effects, and 
dental treatment prior to RT were evaluated individually for descriptive 
analysis. Kaplan-Meier survival curves were plotted. Risk factors were 
assessed using chi-square or Mann-Whitney test. The results showed 
that most patients were male (88.3%) in their 6th decade of life. Tumors 
were mostly located in the oral cavity (52.6%) and squamous cell 
carcinoma was the main diagnosis (94.8%). Most cases were diagnosed 
in advanced stages (67.9%). RT was of 2D or 3D types in 93.6% of patients. 
Oral adverse effects were observed in 94.7% of patients treated with RT 
or RT+CT. Osteoradionecrosis (ORN), oral mucositis (OM), candidiasis, 
and xerostomia were the main complications. Patients who received 
2D RT had higher risk of developing ORN and xerostomia compared 
to those who received 3D RT. The risk of developing ORN was higher 
in smokers compared to non-smokers and in patients who had not 
previously consulted a dentist. This study showed that patients who 
underwent RT for HNC have a high occurrence of oral complications. 
Dentists play a key role in the management of these oral side effects.

Descriptors: Radiotherapy; Squamous Cell Carcinoma of Head and 
Neck; Osteoradionecrosis; Oral Medicine.

Introduction

HNC, the seventh most prevalent cancer globally, encompasses 
various malignancies that affect regions like the oral and nasal cavities, 
pharynx, larynx, and salivary glands.1,2 Squamous cell carcinomas 
(SCC) account for about 90% of HNC cases, predominantly affecting 
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men aged over 50.2 Major causal factors include 
tobacco and alcohol use, HPV for oropharyngeal 
carcinomas, and UV radiation for lip cancer.3,4 Early-
stage HNC is typically treated with surgery or 
RT,2,4 but over 60% of cases are advanced, requiring 
multimodal approaches for improved cure rates 
while preserving functionality and quality of life.5,6 
Surgical resection, often with neck dissection, 
followed by adjuvant RT or chemoradiotherapy 
(RT+CT), is preferred for oral cancer. In situations 
where surgery poses challenges or compromises 
long-term function, RT+CT stands as the primary 
curative treatment.4-7

Patients with HNC are typically given high doses 
of radiation (50 to 70 Grays) and several oral adverse 
effects (OAE) such as OM, xerostomia, radiation 
caries, ORN, trismus, and dysgeusia are common.8 
Some of these adverse effects are considered acute 
and others of late onset, some are temporary while 
some are lifelong in cancer survivors.8,9 In addition, 
they have been linked to increased morbidity  
and mortality.9

T he i nvolvement  of  t he  dent i s t  i n  t he 
multidisciplinary team working with patients who 
will receive RT or RT+CT for HNC is key to prevent, 
minimize, and treat these side effects.9,10 Knowing the 
prevalence and risk factors of oral side effects can 
guide professionals when establishing protocols for 
standard care.10 Also, the importance of prior dental 
consultation justifies the inclusion of a dentist in the 
multidisciplinary team.9,10 Therefore, the aim of this 
study was to evaluate the main oral adverse effects 
and their relationship with dental care before RT or 
RT+CT through a retrospective analysis of medical 
records of HNC patients in a hospital in the south 
of Brazil. Furthermore, we assessed how other risk 
factors, such as the type of RT and patient habits, 
contribute to the development of these adverse effects.

Methods

Study design and ethics approval
A cross-sectional study was conducted to 

analyze medical records (2010-2019) from the 
Otorhinolaryngology and Stomatology Department 
at the Clinics Hospital of Porto Alegre, Brazil. The 

protocol was approved by the hospital’s Ethics 
Committee (approval number: 39315220.3.0000.5327) 
and it adhered to STROBE guidelines for reporting 
observational studies.11

Sample
This study was based on a convenience sample. A 

list of 614 patients who had outpatient consultations 
at the Otorhinolaryngology Service from 2010 to 2019 
was previously filtered by the Medical Archive and 
Health Information Service (SAMIS) team.

Inclusion criteria
Inclusion criteria were patients who received RT 

or RT+CT in the head and neck region attended by 
the stomatology unity of HCPA from January 2010 
to December 2019. The patients were selected by 
the International Classification of Disease (ICD): 
Malignant neoplasm of mouth, unspecified (10 C06.9), 
Malignant neoplasm of larynx, unspecified (10 C32.9), 
Malignant neoplasm of the floor of the mouth (10 
C04), and Malignant neoplasm of lip, oral cavity, and 
pharynx with invasive lesion (14.8). 

Exclusion criteria
The study applied several exclusion criteria: 1. 

Patients who did not initiate RT; 2. Patients who died 
before treatment; 3. Patients with non-matching ICD 
diagnoses; 4. Patients failing to attend appointments; 5. 
Patients with prior RT history or treatment elsewhere; 
6. Patients who died during HNC treatment; 7. 
Patients not receiving RT; and 8. Patients who refused 
data sharing. The flowchart in Figure 1 depicts the 
selection process. Among 614 patients, 371 were 
excluded, leaving 244 HNC patients who underwent 
RT or RT+CT. Seventy-eight were assessed by the 
oral medicine/stomatology team and 57 had full RT 
protocol data as demonstrated in the study flowchart. 

Data Collection
Data were managed in Microsoft Excel 2010® 

by one author. Collected medical records included 
patient demographics (sex and age), habits (tobacco 
and alcohol consumption), diagnosis, tumor details 
(site and clinical stage), treatment specifics (surgery, 
RT, CT), doses to the mandible, maxilla, and parotid 
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glands, follow-up, recurrence, metastasis, pre-RT 
consultation, oral adverse effects (OAE), and status 
(alive or dead). Records lacking adverse effects 
evaluation were deemed unreported. Only records 
mentioning OAE were analyzed.

Data analysis
Descriptive and analytic statistics were conducted 

in SPSS version 25.0 (SPSS Inc, Armonk, USA). 
Continuous variables were expressed as mean, 
standard deviation, and range, while categorical 
variables were reported as absolute number and 
frequency. OAE occurrence was determined based 
on valid cases, excluding unclear records. Kaplan-
Meier cumulative survival curves were plotted. 
The risk or protective factors were assessed via the 
association of categorical or continuous variables 
with adverse effects using Chi-square or Mann-
Whitney test. Significant associations underwent 
logistic regression for odds ratio (OR) and 95% 
confidence interval (CI) calculation. All tests used 
a significance level of 5%.

Results

Demographic and clinical aspects
As shown in Table 1, seventy-eight patients were 

included, mostly male (n = 68/88.3%) in the sixth 
decade of life (mean 57.5). Oral cavity was the most 
frequent site (n = 41/52.6%) and SCC was the main 
diagnosis (n = 74 patients, 94.8%). Most cases were 
diagnosed in advanced stages (n = 53/67.9%).

Cancer treatment and follow-up
Table 2 presents data on the treatments performed 

and patients’ follow-up. Most patients (n = 41/52.6%) 
underwent RT+CT, while the others (n = 37/47.4%) were 
treated only with RT or surgery before or after RT. 3D RT 
was used in 52 patients (66.7%), conventional 2D RT in 21 
(26.9%), and intensity modulated radiotherapy (IMRT) in 
5 (6.4%) of the cases. Of the 78 patient records evaluated, 
57 had information that allowed the calculation of the  
mean ± SD (min-max) RT dose. Parotid and mandible 
received the highest mean RT compared to the maxilla. 
After 2 years, thirty-one (54.4%) patients were alive, 

Figure 1. Flowchart showing the data collection process.

Initial number of patients
provided by SAMIS:

(n= 614)

Patients who underwent
RT at HCPA:
(n= 244)

Patients attended by
oral medicine:

general characteristics
(n= 78)

Patients attended by oral
medicine and had 

RT Mean doses analysis
(n= 57)

Identification

Inclusion

Analysis

Excluded patients:
(n= 370)

• Did not start RT: (n= 1)
• Died before treatment: (n= 19)
• ICD did not match the diagnosis: (n= 25)
• Did not return to appointments: (n= 32)
• Radiotherapy before 2010: (n= 33)
• Treatment elsewhere: (n= 89)
• Died during treatment: (n= 38)
• Did not perform RT: (n= 125)
• Electronic records that stated that patient did not
   agree to share his/her personal data: (n= 8)
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sixteen (28%) died, and ten (17.6%) were lost to follow-up. 
After 5 years, 10 (17.6%) were alive, 25 (43.9%) died, and 
22 (38.5%) were lost to follow-up. Nineteen patients 
(24.3%) had recurrence during the follow-up and 
fourteen (17.9%) developed metastasis. Survival curves 
are shown in Figure 2.

Oral adverse effects (OAE)
The oral side effects are described in Table 3 and 

presented in Figure 3. Of the 57 individuals included, 
54 (94.7%) had some adverse effects from RT in the oral 

Table 1. Number of patients (n) and relative frequencies (%) 
of clinical and pathological features.

Variable n (%)

Sex 78 (100) 

Male 68 (88.3) 

Female 10 (11.7) 

Age (years)

Mean ± SD 57.45 ± 11.12

Min – max mar/77

Tobacco consumption 78 (100) 

Smoker 40 (51.3) 

Former smoker 28 (35.9) 

Never smoked 10 (12.8) 

Smoking load (pack/years) (n = 65)*

Mean ± SD 47.83 ±42.17

Min–max 0–200

Alcohol consumption 78 (100) 

Former alcoholic 32 (41.0) 

Never/eventually 26 (33.3) 

Alcoholic 20 (25.7) 

Histopathological diagnosis 78 (100) 

Squamous cell carcinoma 74 (94.8) 

Others** 4 (5.2) 

Site of primary tumor 78 (100) 

Oral cavity 41 (52.6) 

Larynx 20 (25.6) 

Oropharynx 10 (12.8) 

Other than oral cavity, larynx 
and oropharynx

7 (9.0) 

Clinical Stage 78 (100) 

I 3 (3.9) 

II 1 (1.3) 

III 12 (15.4) 

IV 53 (67.9) 

Missing 9 (11.5) 

SD: standard deviation. *Data were available for 65 of the  
78 patients; **Others: Verrucous carcinoma, rhabdomyosarcoma, 
adenoid cystic carcinoma, and sarcoma. 

Table 2. Number of patients (n) and relative frequencies (%) 
of treatment, radiotherapy dose, and follow up data.

Variable n (%)

Treatment 78 (100) 

 Radiotherapy associated with 
chemotherapy 

41 (52.6) 

 Surgery and radiotherapy/radiotherapy 
alone

37 (47.4) 

Type of radiotherapy 78 (100%)

3D 52 (66.7) 

Conventional 2D 21 (26.9) 

IMRT (with or without 3D) 5 (6.4) 

Mean dDose for mMandible in cGy 
(n=57)*

Mean ± SD 4166.40 ± 1694.64

Min – max 645.80 – 6478.10

Mean dDose for mMaxilla in cGy 
(n=57)*

Mean ± SD 2080.61 ± 1853.27

Min – max 69.70 – 6665.70

Mean dDose for pParotid in cGy (n=57)*

Mean ± SD 4488.66 ± 1336.00

Min – max 638.00 – 6341.30

Status (n=57)* 

After 2 years 57 (100%)

Alive 31 (54.4) 

Dead 16 (28.0) 

Loss to follow-up/Hospital discharge 10 (17.6) 

After 5 years 57 (100) 

Alive 10 (17.6) 

Dead 25 (43.9) 

Loss to follow-up/Hospital discharge 22 (38.5) 

Recurrence 78 (100) 

No 58 (74.4) 

Yes 19 (24.3) 

Missing 1 (1.3) 

Metastasis 78 (100%)

No 64 (82.1) 

Yes 14 (17.9) 

SD: standard deviation; cGy – centigray. *Data were available for 
57 of the 78 patients.
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cavity. Most patients presented at least one adverse 
effect (n = 22/38.6%). Of the 46 medical records that 
reported the evaluation of OM, 34 (73.9%) mentioned 
clinical signs of OM. Forty medical records evaluated 
candidiasis status and 33 (82.5%) individuals had this 
condition. Fifty records evaluated xerostomia and 16 
(32%) patients had this side effect.

Table 4 illustrates the association between dental 
appointments before RT treatment and occurrence 
of OAE. Patients without a dental consultation had 
a 4.22 (0.98–18.06, p = 0.05)-fold increased chance of 
presenting ORN compared to patients who received 
dental care. In addition, patients who received 2D RT 
had a 2.59 (1.24– 5.41, p = 0.01)-fold increased risk of 
presenting ORN and a 2.69 (1.21–5.96, p = 0.01)-fold 
increased risk of presenting dry mouth/xerostomia 
compared with 3D (Table 5). 

Patients who were current smokers had a 10.66 
(1.26 – 89.62, p=0.02)-fold increased risk of presenting 
ORN compared to patients who had quit smoking 
or never smoked (Table 6). 

The radiation dose used in the patients analyzed 
did not affect the occurrence of adverse effects  
(Table 7). The presence of adverse effects in the oral 
cavity did not appear to change when adjuvant 
CT is combined with RT (p=0.31). Additionally, no 
correlation was found between adverse effects and 
nasoesophageal probe (Tables 8 and 9).

Figure 2. Kaplan-Meier survival curve of individuals with head and neck cancer treated with radiotherapy (RT) and combined RT 
and chemotherapy (RT+CT).
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Table 3. Number of patients (n) and relative frequencies (%) of 
dentist evaluation before RT or RT+CT and oral adverse effects 
(OAE) related to head and neck cancer treatment.

Variable n (%)

Dentist consultation before RT or RT+CT 
treatment 

78 (100%)

Yes 47 (60.3) 

No 31 (39.7) 

Presence of oral adverse effect (n = 57)* 57 (100%)

Yes 54 (94.7) 

No 3 (5.3) 

Number of oral adverse effects (n = 57)* 57 (100%)

0 3 (5.3) 

1 22 (38.6) 

2 14 (24.6) 

3 16 (28.1) 

4 2 (3.5) 

Oral adverse effect **

Oral mucositis (n = 46/78) 34/46 (73.9) 

Candidiasis (n = 40/78) 33/40 (82.5) 

Xerostomia (n = 50/78) 16/50 (32.0) 

Dry lip (n = 48/78) 7/48 (14.6) 

Osteoradionecrosis (n = 69/78) 10/69 (14.5) 

Dysgeusia (n = 50/78) 7/50 (14) 

Tooth sensitivity (n = 45/78) 4/45 (8.9) 

Trismus (n = 63/78) 3/63 (4.8) 

*Data were available for 57 of the 78 patients. **Data were 
analyzed by the assessment of the OAE among the 78 records. 
Frequency distributions are shown in Figure 3.
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Figure 3. Frequency oral adverse effects. Of the 78 records, 46 contained information on oral mucositis, 40 on candidiasis,  
50 on xerostomia, 48 on dry lip, 69 on osteoradionecrosis, 50 on dysgeusia, 45 on tooth sensitivity, and 63 on trismus, as shown 
on the left-hand side. From these data, the frequency (%) of patients who had OAE are shown on the right-hand side.
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Table 4. Association between dental visit before treatment and prevalence of OAE.

Variable
Dentist consultation

p-value
No (%) Yes (%)

Prevalence of any oral adverse effect (n = 57) 92.6 96.7 0.46

Prevalence of oral mucositis (n = 46) 63.2 81.5 0.19

Prevalence of candidiasis (n = 40) 83.3 81.8 0.61

Prevalence of tooth sensitivity (n = 45) 4.8 12.5 0.35

Prevalence of xerostomia (n = 50) 40.0 24.0 0.18

Prevalence of dry lip (n = 48) 16.7 12.5 0.50

Prevalence of trismus (n = 63) 0 7.7 0.23

Prevalence of osteoradionecrosis (n = 69) 25.0 7.3 0.04*

Prevalence of dysgeusia (n = 50) 12.5 15.4 0.54

*Statistically significant difference (Chi-square test).

Table 5. Association between radiotherapy type (2D or 3D) and prevalence of OAE.

Variable
Type of radiotherapy

p-value
3D (%) 2D (%)

Prevalence of any oral adverse effect (n = 52) 92.1 100 0.38

Prevalence of oral mucositis (n = 41) 73.5 57.1 0.32

Prevalence of candidiasis (n = 35) 82.1 71.4 0.43

Prevalence of tooth sensitivity (n = 40) 8.8 0 0.60

Prevalence of xerostomia (n = 46) 21.6 66.7 0.01*

Prevalence of dry lip (n = 43) 10.8 33.3 0.19

Prevalence of trismus (n = 58) 1.9 0 0.89

Prevalence of osteoradionecrosis (n = 64) 9.6 41.7 0.01*

Prevalence of dysgeusia (n = 45) 7.9 28.6 0.16

*Statistically significant difference (Chi-square test).
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Table 6. Association between osteoradionecrosis and site of primary tumor and smoking status.

Variable

Osteoradionecrosis 

p-valueNo Yes

n ((% n ()

Site

Oral cavity 26 (44.1) 10 (100)
< 0.001*

Others 33 (55.9) 0 (0)

Smoking status 

Current smoker 27 (45.8) 9 (90)
0.01*

Never / former smoker 32 (54.2) 1 (10)

*Statistically significant difference (Chi-square test).

Table 7. Comparison of mean radiotherapy dose and the presence of oral adverse effects. 

Variable

Mean dose of irradiation in cGy (maximum 
value) p-value

Not present Present

Any oral adverse effect (n = 43) 3669.0 5010.1 0.11

Oral mucositis (n = 39) 4441.8 5356.8 0.33

Candidiasis (n = 33) 5556.9 5285.9 0.17

Tooth sensitivity (n = 39) 5154.6 4395.3 0.28

Xerostomia (n = 41)* 4334.8 4203.7 0.60

Dry lip (n = 42) 4926.8 5006.8 0.88

Trismus (n = 57) 5011.9 5838.6 0.27

Osteoradionecrosis (n = 57)** 4063.7 5233.6 0.27

Dysgeusia (n = 43) 4887.8 5482.2 0.54

cGy: centigray. *Parotid mean dose of irradiation was used for analysis. **Mandible mean dose of irradiation was used for analysis. Statistical 
test: Mann-Whitney.

Table 8. Association between chemotherapy during treatment and prevalence of oral adverse effects.

Variables

Adjuvant chemotherapy

p-valueNo Yes

% %

Prevalence of any oral adverse effect (n = 57) 91.7 97.0 0.38

Prevalence of oral mucositis (n = 46) 88.2 65.5 0.08

Prevalence of candidiasis (n = 40) 73.3 88.0 0.22

Prevalence of tooth sensitivity (n = 45) 17.6 3.6 0.14

Prevalence of xerostomia (n = 50) 31.8 32.1 0.61

Prevalence of dry lip (n = 48) 10.0 17.9 0.37

Prevalence of trismus (n = 63) 3.7 5.6 0.60

Prevalence of osteoradionecrosis (n = 64) 13.3 15.4 0.54

Prevalence of dysgeusia (n = 50) 18.2 10.7 0.36

Statistical test: Chi-square.

7Braz. Oral Res. 2025;39:e008



Oral adverse effects of head and neck radiotherapy with/without chemotherapy in a southern Brazil hospital

Discussion

The aim of RT, a pivotal treatment for HNC, is to 
eradicate malignant cells while preserving organs 
and providing adjuvant or definitive care.7 However, 
it often induces adverse effects, influenced by various 
factors.7,12 In our study, we analyzed the records of 78 
HNC patients undergoing RT or RT+CT, focusing on 
OAE and their correlation with prior dental care. Our 
findings revealed a significant occurrence of OAE and 
highlighted the association between inadequate dental 
care, RT modality, and OAE occurrence, particularly 
in ORN development. 

Our sample comprised predominantly male 
patients (88.3%) in their sixth decade, diagnosed 
with advanced-stage SCC (94.8%), most commonly 
affecting the oral cavity (52.6%), followed by the larynx 
(25.6%), and oropharynx (10.8%). These findings align 
with the literature, indicating that over 60% of HNC 
cases are advanced neoplasms, requiring multimodal 
approaches including RT.6,13

The challenge of RT is to maximize radiation 
doses to the tumor while minimizing normal 
tissue exposure, increasing cure rates and reducing 
morbidity.14,15 Techniques such as traditional RT and 
IMRT distribute radiation differently.14 Conventional 
RT employs orthogonal skeletal views and multiple 
beams, potentially irradiating large tissue volumes.14 
In contrast, MRI-guided RT allows precise tumor 

and normal tissue delineation, optimizing dose 
distribution.14,15 In our sample, 94.7% of patients 
developed OAE and the majority (93.6%) received 
conventional 2D or 3D RT. Only 6.4% of the patients 
received IMRT. This could be explained by the fact 
that at the HCPA hospital, IMRT was initiated in 
2019, which was the last year of the patients included 
in the present study. Parotid glands and mandibles 
received a higher mean RT value compared to 
maxillas. No difference in OM percentage was 
observed between 2D RT and 3D. This result was 
similar to that of Ghosh-Laskar et al.16 that found no 
significant differences in incidence of any of the other 
acute toxicities, such as mucositis, in a randomized 
controlled trial to compare 3D RT to IMRT. However, 
our study showed a significant association between 
RT type (2D) and occurrence of xerostomia and ORN. 
These results are in accordance with the literature 
that clearly demonstrates that patients with HNC are 
submitted to high RT doses, which are associated to 
several side effects that can be chronic, debilitating, 
and challenging complications, such as xerostomia 
and ORN.9,17,18 To mitigate them, IMRT and proton 
therapy can be used, which offer a better dose 
distribution and spare healthy tissues to a greater 
extent.8,19 Gupta et al.12 found less acute grade 2 or 
worse xerostomia with IMRT compared to 3D RTR 
(59% vs 89%; p = 0.009). Like xerostomia, the use 
of 3D RT or IMRT protects bones from excessive 
secondary radiation.16,20

Table 9. Association between use of nasoesophageal probe and prevalence of oral adverse effects.

Variable

Nasoesophageal probe

p valueNo Yes

% %

Prevalence of any oral adverse effect (n = 57) 94.7 94.7 1.00

Prevalence of oral mucositis (n = 46) 71.4 75.0 0.53

Prevalence of candidiasis (n = 40) 80.0 83.3 0.57

Prevalence of tooth sensitivity (n = 45) 14.3 6.5 0.36

Prevalence of xerostomia (n = 50) 41.2 27.3 0.24

Prevalence of dry lip (n = 48) 6.7 18.2 0.28

Prevalence of trismus (n = 63) 5.9 4.3 0.61

Prevalence of osteoradionecrosis (n = 64) 16.7 14.0 0.52

Prevalence of dysgeusia (n = 50) 17.6 12.1 0.44

Statistical test: Chi-square.
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RT has a significant impact on oral tissues, 
including oral mucosa, salivary glands, masticatory 
muscles, and jaw bones.17.In the present study, the 
most relevant adverse effects in terms of their 
occurrence and impact on patients were OM, 
candidiasis, xerostomia, and ORN. Of the 78 patients 
included, 54 (60.3%) had a previous appointment with 
a dentist for oral cavity assessment and received oral 
health care procedures or orientations. Our results 
also demonstrated that dental care before RT or 
RT+CT had an important impact on the development 
of ORN. Patients without a dental consultation had 
a 4.22-fold increased chance of developing ORN 
compared to patients who received dental care. 
For other side effects such as OM and candidiasis, 
dental care had no impact on their frequency, 
probably altering the severity of the manifestation, 
which was not evaluated in the study. In a cohort of 
patients with similar conditioning regimens before 
hematopoietic stem cell transplantation, Coracin et 
al.21 observed that oral health parameters, including 
dental plaque and periodontal state, were predictive 
of the occurrence and severity of OM.21,22

Radiation-induced OM was a common acute 
complication, affecting 79% of our study patients. 
This was similar to previous reports ranging 
from 89 to 100% among RT or RT+CT recipients. 
Unfortunately, our records lacked OM grading 
data, which are crucial for assessing the impact of 
dental care on severity.22-24 OM development in RT is 
multifactorial, influenced by treatment parameters 
and individual susceptibility.24,25 Since 2010, our 
oral medicine team has provided preventive and 
therapeutic measures like photobiomodulation 
for HNC patients undergoing RT.25 However, 
comprehensive evaluation remains challenging 
due to missing information.

RT in the head and neck region can damage 
salivary glands, leading to a permanent decreased 
saliva production, characterizing the xerostomia.9,10 
In our study, xerostomia was as a significant side 
effect, particularly associated with 2D RT. Conversely, 
patients undergoing 3D RT exhibited lower incidence 
of xerostomia. This condition can affect speech 
and swallowing and increase the risk of dental 
problems.9,10 Advanced techniques like IMRT have 

decreased xerostomia risk in HNC patients.26-28 
Choi et al.10 demonstrated the efficacy of IMRT in 
reducing parotid gland radiation doses without 
compromising therapeutic outcomes. Their study 
suggests a dose limit of 26–30 Gy for preserving 
parotid gland function in HNC patients treated 
with IMRT.

The most important results of the present study 
was the association of ORN with 2D RT. RT-induced 
changes in bone, including reduced blood flow and 
fibrosis, are known to increase susceptibility to 
ORN, which is characterized by ischemic necrosis 
of irradiated bone tissue.9,10,20 Like xerostomia, 3D 
RT or IMRT treatment also protects bone from 
excessive secondary radiation.20 Patients without 
prior RT dental consultation had a 4.22-fold increased 
chance of presenting ORN compared to patients 
who received dental care. Also, patients who were 
current smokers had a 10.66-fold increased risk of 
presenting ORN compared to patients who quit 
smoking or never smoked. In general, dental hygiene 
practices have a crucial role in mitigating the risk of 
ORN by promoting optimal oral health, minimizing 
the potential for infection, and enhancing tissue 
healing.10,20 Smoking is known to have detrimental 
effects on overall health and can adversely affect 
wound healing and tissue vascularization.20 In the 
context of RT, smoking can exacerbate the negative 
effects of radiation on oral tissues, making them 
more susceptible to ORN.10,20 Furthermore, studies 
have shown that smoking cessation prior to or 
during radiation therapy can significantly reduce 
the risk of ORN.20,30

Collaboration among radiation oncologists, 
head and neck surgeons, and dentists is vital for 
preventive measures and dental care. Supportive 
measures like oral hygiene, rinses, pain management, 
and nutrition contribute to patient comfort.10,30 
Choi et al.10 evaluated the economic impact of the 
participation of dentists in the oncological team for 
the prevention and treatment of oral complications 
from HNC therapy. Their results demonstrated that 
the involvement of dentists resulted in lower costs and 
shorter treatment duration for acute complications. 
In the group of patients who visited dentists, the 
average treatment cost for total acute complications 
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was $974 in US dollars (95%CI: 0.904–1,045) with 
a treatment duration of 14.57 (95%CI: 14.14– 5.00) 
days. In contrast, the average treatment cost for the 
patients who did not visit dentists was $2,089 (USD) 
(95%CI: 1,991–2,186) with a treatment duration of 
25.83 (95%CI: 25.52–26) days. Dental hygiene practices 
are often integrated into the overall management 
strategy to minimize the risk of ORN and optimize 
treatment outcomes.

Performing dental treatment before starting 
RT or CT in the head and neck region is extremely 
important to guarantee the patient’s oral health and 
minimize complications during cancer treatment.10,31 
Proper oral health reduces the risk of infections and 
OAE, which can be worsened by anticancer therapy10. 
However, radiation therapy cannot be unnecessarily 
delayed as it diminishes a patient’s prognosis31. The 
multidisciplinary team should plan what is best for 
each patient in the different cases.

Retrospective studies offer valuable insights into 
healthcare and medical research, yet they come with 
inherent limitations. In our study, there were issues 
with the availability and quality of data from the 
medical records, which could impact conclusions 
and introducing bias. Inaccurate timing recording 
may hinder establishing cause-effect relationships. 

Additionally, the generalizability of findings may 
be limited due to sample characteristics such as 
demographics, treatment protocols, and healthcare 
settings. Despite these constraints, retrospective 
analyses are still valuable for understanding healthcare 
dynamics, emphasizing the need for cautious 
interpretation and consideration of study limitations.

Conclusion

The study underscores the importance of 
interdisciplinary care of HNC patients, especially 
regarding the adverse effects of RT alone or combined 
with CT on the oral cavity. Consulting with a specialist 
dentist before and during treatment, particularly 
concerning ORN development, is emphasized. Thus, 
integrating oral medicine into oncology teams is 
crucial for enhancing patient care in HNC treatment.
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