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ABSTRACT

Objectives: This study aimed to determine the demographic and clinical profile of 1-to-5-
year head and neck cancer (HNC) survivors, and they oral features that could affect QoL.
Material and Methods: In this cross-sectional study, medical records of 184 were reviewed
concerning demographic, clinical and tumour characteristics. 40 of them underwent a
quality of life (QoL) questionnaire and assessment of xerostomia (XA), using the oral health
impact profile -14 (OHIP-14) and the xerostomia inventory (XI). Salivary flow was determined
by measurement of stimulated whole salivary flow rate (SWSFR) and the number of teeth
(NT) by determining the number of extracted and/or lost teeth. One-sample t-test, absolute
and relative frequencies and Spearman’s correlation test was used for statistical analysis
of data. Results: Most HNC patients were male, aged between 50 and 60 years, alcohol
and tobacco users, with low educational attainment, several comorbidities, and pharyngeal
tumours. The high scores in the OHIP-14 (23.82+14.0) and XI (39.2+7.6) indicated that most
patients had their QoL adversely affected and had xerostomia. Mean SWSFR was 0.2mL/
min, and 15% (n=28) of patients were edentulous. The Spearman test showed a significant
correlation between QoL and xerostomia, and salivary flow and QoL. Conclusion: This study
evaluated characteristics of head and neck cancers (HNC) concerning demographic, clinical
and tumour characteristics, quality of life (QoL), xerostomia, salivary flow, and number of
teeth (NT) through an observational and cross-sectional study.

Headings: Oral health; Xerostomia; Head and neck neoplasms.
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Observational study of head and neck cancer survivors

RESUMO

Objetivos: Este estudo teve como objetivo determinar o perfil demografico e clinico de
sobreviventes de 1 a 5 anos de cancer de cabeca e pescoco (CCP) e as caracteristicas bucais
que podem afetar a QV. Material e Métodos: Neste estudo transversal, foram revisados
prontuarios de 184 prontuarios quanto as caracteristicas demograficas, clinicas e tumorais.
40 deles foram submetidos a um questionario de qualidade de vida (QV) e avaliacdo de
xerostomia (XA), usando o perfil de impacto na saude bucal -14 (OHIP-14) e o inventario de
xerostomia (XI). O fluxo salivar foi determinado pela medi¢do da taxa de fluxo salivar total
estimulado (MTFSTE) e o nimero de dentes (NT) pela determina¢do do nimero de dentes
extraidos e/ou perdidos. O teste-t para uma amostra, frequéncias absolutas e relativas
e o teste de correlagdo de Spearman foram utilizados para analise estatistica dos dados.
Resultados: A maioria dos pacientes com CCP era do sexo masculino, com idade entre 50 e
60 anos, usuarios de alcool e tabaco, com baixa escolaridade, varias comorbidades e tumores
de faringe. Os altos escores no OHIP-14 (23,82+14,0) e XI (39,2+7,6) indicaram que a maioria
dos pacientes teve sua QV prejudicada e apresentou xerostomia. A média do SWSFR foi de
0,2mL/min e 15% (n=28) dos pacientes eram desdentados. O teste de Spearman mostrou
correlagdo significativa entre QV e xerostomia, e fluxo salivar e QV. Concluséao: Este estudo
avaliou caracteristicas dos canceres de cabeca e pescoco (CCP) quanto as caracteristicas
demograficas, clinicas e tumorais, qualidade de vida (QV), xerostomia, fluxo salivar e nimero
de dentes (NT) por meio de um estudo observacional e transversal.

Descritores: Saude bucal; Xerostomia; Neoplasias de cabeca e pescoco.

INTRODUCTION

Head and neck cancer (HNC) accounted estimated
41,000 cases in Brazil in 2020, corresponding to 7.9% of
all neoplasms, except for non-melanoma skin cancer.
M The treatment of HNC is largely based on tumour
site and disease stage, and mostly involves surgical re-
section associated with radiotherapy (RT) and/or che-
motherapy.? Despite the radiotherapy technology ad-
vances, the toxic effects of anticancer treatment remain
challenging, potentially leading to early and late side
effects, such as mucositis, oral opportunistic infections,
dysgeusia, ageusia, trismus, dysphagia, odynophagia,
chronic pain, xerostomia (XA), dental hypersensitivity,
radiation-induced tooth decay, and osteoradionecrosis.
4 Patients usually report a worsening of quality of life
(QoL) due to these side effects.

The overall survival of HNC patients has improved
over the last decades, but still depends on tumor loca-
tion.® Recent data from South America show three-year
survival rates of 56.0% for larynx cancer, 54.7% for oral
cavity cancer, 48.0% for oropharynx cancer, and 37.8%
for hypopharynx cancer.® In Brazil, survival comparison
between two time periods (2001-2006 and 2007-2012)
showed stable results for oral squamous cell carcino-
ma (SCC) but a significant increase for oropharyngeal
SCC.” Consequently, a large cohort of HNC survivors
with complex needs is identified, highlighting the im-
portance of studies on this population, focusing on QoL
issues,® and on the development of cancer survivor-
ship initiatives. Although the theme of the HNC profile
has already been addressed previously, the inclusion
of a complete oral examination is usually lacking.®

Thus, the present study aimed to determine the de-
mographic and clinical profile of HNC survivors, and
oral features that could affect QoL.

MATERIAL AND METHODS

Patients (adults > 18 years old) of both sexes, with
complete remission of HNC after 1-5 years of antineo-
plastic therapy including RT were included in this study.

This was an observational, cross-sectional study of
184 HNC patients treated with RT through a medical
records review. Demographic and clinical data includ-
ed gender, race, marital status, place of origin, level
of education, smoking history, alcohol consumption,
comorbidities, topographic location of the tumour,
time from first medical evaluation to diagnosis, and
the therapy combined with RT. All patients were con-
tacted and invited to attend the cancer outpatient of
a university medical service, for an interview on QoL
and clinical examination for the number of healthy
teeth, XA, and salivary flow, but only 40 patients
agreed to participate. This study was approved by the
institutional review board of the institutions (CAAE
27765714.0.000.5419).

QoL was assessed using the oral health impact
profile (OHIP-14) questionnaire, which had been vali-
dated and translated into Portuguese language.t'® The
OHIP-14 measures the impact of oral health on Qol; it
is composed of 14 questions covering seven domains:
functional limitation, physical pain, psychological dis-
comfort, physical disability, psychological disability, so-
cial disability, and disability of oral health condition."?
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The maximum score of OHIP-14 is 70, which would
indicate a low QoL. XA was assessed using the xero-
stomia inventory (XI), previously translated into Por-
tuguese and validated by Da Matta et al. (2012).'% The
instrument is an 11-item rating scale that covers
both experiential and behavioural aspects of XA. The
total score can range from 11 to 55 and a high score
indicates extremely dry mouth.%'315) Salivary flow
was assessed by determining the stimulated whole
salivary flow rate (SWSFR). Subjects were asked to
chew a small piece of silicone for five minutes, and
then spit the saliva produced into a test tube. The
volume was measured in millimeter, and flow rates
<0.70mL/min were considered hyposalivation.“1416)
Number of healthy teeth (NT) was determined in re-
lation to lost/extracted teeth.

Observational study of head and neck cancer survivors

Demographic and clinical characteristics were sta-
tistically analysed using the one-sample t-test (p<0.05).

Data from the OHIP-14, XI, NT and SWSFR were analyzed
by descriptive statistics. Interactions between the clini-
cal variables were assessed by the Spearman’s correla-
tion test, considering r values as 0.00-.19 “very weak”,
0.20-.39 “weak”, 0.40-.59 “moderate”, 0.60-.79 “strong”,
and 0.80-1.0 “very strong”. The confidence level for all
tests was 95%. Statistical analyses were performed using
the GraphPad Prism® software, version 6.0.

RESULTS

From the 184 patients retrospectively evaluated,
145 (78.8%) were male, mostly in the age group of 51
to 60 years (n=71; 38.6%), with a median age of 57.7
(range 14-96) years; 146 (79.3%) were white, and 70
(38.0%) were married. Most of the patients (n=77;
41.8%) were from cities with populations over 100
thousand inhabitants, and 116 (63.0%) had (complet-
ed or some) primary education (Table 1).

Table 1. Distribution of patients according to gender, race, marital status, origin and level of education.

Variables Categories N* % p-values
Gender Male 145 A 78,8 p=0.003
Female 39a 21,2
Race White 146 B 79,3 p=0.0001
*Uninformed 1 b (0,5%) Black 22b 12,0
Mulato 15b 8,2
Marry status Single 48 ¢ 26,1 p=0.001
*Uninformed 6 c (3,3%) Married 70C 38,0
Divorcied 28 ¢ 15,2
Separated 14c 7,6
Widower 18¢ 9,8
Origin <10.000/hab 14 d 7,6 p=0.004
Population size 10-50.000/hab 64 d 34,8
*Uninformed 2 d (1,1%) 50-100.000/hab 27 d 14,7
>100.000/hab 77D 41,8
Level of education llliterate 17 e 9,2 p=0.0001
*Uninformed 25 e (13,6%) Fundamental 116 E 63,0
High-school 18 e 9,8
Undergraduate 8e 4,3
Smoking Never 25a 13,6 p=0.0001
Duration of use Until 15 years 9a 4,9
*Uninformed 29 a (15,8%) 16-30 years 13a 7.1
>30 years 108 A 58,7
Number per day (frequency) Never 25b 13,6 p=0.004
*Uninformed 27 b (14,7%) Until 10 units 32b 17,4
11-30 units 69 B 37,5
>30 units 31b 16,8
Alcohol consumption Never 29¢ 15,8 p=0.001
Duration of use Until 15 years 7c 3,8
*Uninformed 54 c (29,3%) 16-30 years 31¢c 16,8
>30 years 63C 34,2
Type Never 29d 15,8 p=0.004
*Uninformed 44 d (23,9%) Distilled 46 D 25,0
Fermented 25d 13,6
Both 40d 21,7

N = Number; *Capital letters indicate statistically significant differences (p<0.05) relative to the lower case for each variable according

to the one-sample t-test.
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More than half of the individuals had smoked for
more than 30 years (58.7%), in contrast to 13.6% (n=25)
who had never smoked (13.6%). Most smokers (37.5%
of the HNC patients) consumed from 11 to 30 cigarettes
per day, followed by 17.4% who consumed less than 10
cigarettes per day and 16.8% who consumed more than
30 cigarettes per day. The number of individuals who
consumed alcohol (n=63, 34.2%) for more than 30 years
was significantly higher than the number of non-con-
sumers (n=29, 15.8%) and individuals who consumed
for 16-30 years (n=31, 16.8%). Regarding the type of al-
coholic beverage, most consumers reported their pref-
erence for distilled beverages (n=46, 25%), followed by
both distilled and fermented beverages (n=40, 21.7%)
and fermented beverages (n=25, 13.6%) (Table 1).

Observational study of head and neck cancer survivors

Regarding comorbidities, 46.7% of the patients did
not have any type of comorbidities, 30.4% reported

arterial hypertension, 8.7% diabetes mellitus, 4.9%
dyslipidemia, 3.8% chronic obstructive pulmonary
disease, 4.9% heart disease, 3.8% kidney disease, 6%
hypothyroidism, and 19.6% other comorbidities.

Considering the tumour site, most (59.2%) of HNC
patients had pharyngeal neoplasms, 40.8% of them
in the oropharynx, 8.7% in the nasopharynx and
8.1% in the hypopharynx (Table 2). Oral cavity neo-
plasms represented 22.8% of total neoplasms; 7.6%
were located in the floor of the mouth, 1.1% in the
hard palate, 1.1% on the lateral tongue, 7.6% in other
(non-specified) areas of the tongue with, and 2.7% in
the retromolar area; 1.1% of total neoplasms were
in the lower lip. Of salivary gland neoplasms, 6.0%
were located in the parotid gland, and 0.54% in the
submandibular gland; 9.24% of total neoplasms were
in facial sinuses (Table 2).

Table 2. Distribution of patients according to the head and neck cancer (HNC) characteristics: anatomical location, duration to diagnosis,
year of diagnosis, antineoplastic treatment used in combination with RT, and systemic comorbidities.

Variables Categories n %
Anatomical location PharynxA Hypopharynx 15 8,15
p=0.001 Nasopharyngeal 16 8,70
Oropharynx 75 40,76

Not informed 3 1,63
Total 109 59,24

Oral cavity? Floor of mouth 14 7,61

Hard palate 2 1,09

Lateral tongue 2 1,09

Not informed (tongue) 14 7,61

Retromolar area 5 2,72

Other areas 5 2,72
Total 42 22,83

Lip? Lower lip 2 1,09

Total 2 1,09

Salivary gland@ Parotid 11 5,98

Submandibular 1 0,54

Not informed 2 1,09

Total 14 7,61

Other regions? Facial sinuses 17 9,24

First evaluation to diagnosis Until 6 months 106 B 57,61
p=0.001 7-12 months 39b 21,20
>12 months 27 b 14,67

Not informed 12b 6,52

Year of diagnosis 2010 21a 11,41
p=0.001 2011 31a 16,85
2012 35a 19,02

2013 64 A 34,78

2014 33a 17,93

Treatment combined Chemotherapy 74 B 40,22
with radiotherapy Surgery 31b 16,85
p=0.04 Surgery and chemotherapy 65 b 35,33
None 14 b 7,61

*Capital letters indicate statistically significant differences (p<0.05) relative to the lower case for each variable according to the one- sample t-test.
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Analysis of the time between patient's first evalua-
tion at this medical service and the diagnosis revealed
that 57.6% of the individuals were diagnosed within
six months, 21.2% were diagnosed in 7-12 months,
and 14.7% in more than 12 months. Only 7.6% of
patients were treated with RT alone; most patients
were treated with RT combined with chemotherapy
(40.22%), followed by chemotherapy and surgery
(35.3%), and surgery (16.8%) (Table 2).

Table 3 shows the survival rate profile of the pa-
tients in this study, with the largest distribution of in-
dividuals being between 0 and 1 and between 1 and 2
in sequence, representing 36% and 30% respectively.
For the other years, the distribution was 15% for those
between 2 and 3 years, 11% between 3 and 4 years,
and finally 8% between 4 and 5 years. The average
survival time of these patients was 1.8 years.

Table 4 shows descriptive statistics of the OHIP-14,
Xl, SWSF and NT results. The mean OHIP-14 score was
24+14, and the most frequent domains that negatively
impacted on QoL were functional limitations, physical
limitations and pain, which are related to eating prob-
lems. The mean Xl score was 39+7, and patients had high
scores on seven of the 11 items of the questionnaire,
which contributed to the high degree of XA. The objective
evaluation of saliva flow showed a SWSFR rate of 0.2mL/
min + 0.25 (ranging from 0.0 to 0.9mL/min), with 37.5%
(n=15) of patients showing a saliva flow of 0.0mL/min.

Observational study of head and neck cancer survivors

Table 3. Survival rate profile of the HNC patient in this study.

Clinical and radiographic (panoramic when necessary)
examination of the teeth showed a mean of 28.5 extract-
ed or lost teeth, and 28 patients were edentulous. The
Spearman test showed a moderate, significant positive,
correlation between QoL and XA (p=0.0001, r=0.59) and
a very weak, significant, negative correlation between SF
and QoL (p=0.029, r=-0.35). The correlation between the
other variables analysed was not statistically significant
(Table 5).

DISCUSSION

This study described demographic and clinical char-
acteristics of HNC survivors in a university medical ser-
vice, and showed that most of these patients were men,
older than 50 years, with low education level. This is in
agreement with results of previous studies conducted
in different regions of the world.("”?" The most common
tumour locations were the oropharynx (40.8%), followed
by nasopharynx (8.7%) and hypopharynx (8.2%). Addi-
tionally, we performed clinical examination of 40 pa-
tients from this cohort and found that the majority had
a mild impact on QoL despite a high level of XA, low
SWSFR and high prevalence of edentulism.

The high prevalence of HNC in male patients is
reported worldwide, and this type of cancer rep-
resents 7.6% of all cancers in Brazil." The increased
risk of HNC in male patients can be explained by the
abuse of substances such as alcohol and tobacco,?*24

Oto1 1to 2 2to3 3to4 4to5
Number 67 55 27 20 15
Total percentile (of 184) 36% 30% 15% 11% 8%
Table 4. Descriptive statistics for OHIP-14, XI, SWSF, and NT.
OHIP Xl SWSF NT

Minimum 4 26 0,0 15
25% percentile 11 32 0,0 26
Median 24 40 0,1 32
75% percentile 37 46 0,3 32
Maximum 56 51 0,9 32
Mean 24 39 0,2 29
Std. deviation 14 8 0,3 5
Std. error of mean 2 1 0,04 0,8
Lower 95% Cl of mean 19 37 0,1 27
Upper 95% Cl of mean 28 42 0,3 30
Table 5. Correlation values between variables assessed.

Variables r p

OHIP vs XI 0.59 0.0001

OHIP vs SWSF -0.35 0.029

OHIP vs NT -0.22 0.177

XI'vs SWSF -.018 0.260
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which is more common among men than women, in our
cohort, 70.6% of the patients had a history of smoking
and 71.7% of alcohol consumption. In addition, the most
prevalent comorbidity in these patients was arterial hy-
pertension (30.4%), as observed in previous studies,?>29
and can be explained by the fact that alcohol and to-
bacco consumption are risk factors for this condition.

Observational study of head and neck cancer survivors

The Xl is a useful tool to determine the severity of XA
through scores assigned to issues related to daily activ-
ities.?” In the current study, we found an average score
of 40 (out of a maximum of 55) resulted from high scores
(ranging from 3.6 to 4.7) in seven of the 11 questions 5.
It indicates severe XA, which may have been caused by
RT. Measurement of the SWSFR was used to evaluate
salivary gland function and showed that all patients had
hyposalivation (0.2mL/min). Although there is no consen-
sus on SWSFR classification, values of 0.5-0.9mL/min for
SWSFR, and below 0.1mL/min for unstimulated whole
salivary flow are considered hyposalivation.®¥ Our find-
ings were similar to other studies,'%?%3" and reinforce
the effects of RT on salivary gland function.

A negative impact of RT on oral health related QoL
of survivors of HNC patients has been previously re-
ported.®V In our study, QoL was assessed using the
OHIP-14, with an average score of 24 (out of a maxi-
mum of 70). However, we found a moderate positive
correlation (r=0.59) between OHIP-14 and Xl scores,
and a weak inverse correlation (r=-0.35) between
OHIP-14 and SWSFR. Of note, despite the high score in
the XI, low SWSFR and the high number of edentulous
patients, we observed a low OHIP-14 score, suggesting
a mild impact on QolL. Considering the 1-to-5-year peri-
od, patients experienced hyposalivation, it seems rea-
sonable to suggest that a process of adaptation might
have occurred. Soldera et al. (2020) evaluated the QoL
of HNC patients three months after RT and identified
that hyposalivation had a high impact on QoL. Then, XA
can become mild over time even with low SF.('®

The main strength of this work was the characteri-
zation of both demographic and clinical profile of HNC
survivors with complete remission after antineoplas-
tic treatment. However, there are some limitations,
including the lack of information in the medical re-
cords, and the subjectivity of the OHIP-14 to assess
QolL, which may be affected by individual and cultural
issues. Another point to be discussed is the absence
of data regarding the quality of life of these same
patients prior to HNC and treatment, preventing this
baseline from being compared to the patient’s current
condition. This missing baseline also makes it difficult
to compare the impact of surgery on the patient's sali-
vation because salivary flow was not measured before
treatment, making it difficult to identify its impact on
hyposalivation or xerostomia. Another important fact
is the lack of knowledge of the technique and radia-
tion dose that the patients received during the radio-
therapy, making it difficult to identify its influence on
each patient. Another limitation of this study was the
small number of patients subjected to clinical oral ex-
amination (40/184; 21.7%), which limited more robust
statistical analyses to better explore the correlations.

The fact that most patients were older than 60 years, had
a low income, were users of the public health care, and
lived outside the region of the study may have affected
the willingness of patients to participate in the study.

CONCLUSION

It was possible to observe that the demographic
and clinical profile of our group of HNC survivors with a
1-to-5-year of complete remission was similar to those
reported worldwide: predominantly white males, 51 to
60 years old, consumers of alcohol and/or tobacco, and
who have some comorbidity. Most of the neoplasms
were pharyngeal, taking up to 6 months to be identi-
fied. When they were diagnosed, most patients were
treated with a combination of radiotherapy and che-
motherapy, which had the effect of XA in 37.5% of the
individuals. It could also be seen that low SWSFR had a
negative impact on QoL when XA was present.
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