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ABSTRACT

Background and Objectives: Although there is an abundant international literature evaluating quality of life in patients with
head and neck cancer, most of these studies include heterogeneous populations from a therapeutic point of view, without
discriminating precisely among therapeutic modalities: whether patients underwent surgery or were treated exclusively with
nonsurgical modalities such as radiotherapy (RT) or chemotherapy (CT). Our study focuses on analyzing quality of life in
patients undergoing primary surgery.

Methods: Prospective study. T2-T4 primary head and neck cancer patients treated in our department in the period from 2000 to
2023 completed the survey EORTC QLQ-C30 and EORTC QLQ-H&N35 on 4 occasions: 1, 3, 6 and 12 months after surgery.
Patients were classified in groups according to age, tumor location, adjuvant radiotherapy, and the laryngectomy group
underwent a separate analysis.

Results: Seventy-seven subjects were included in the present study. The mean age was 59 years, 91% (70 patients) were male.
Patients older than 66 years showed better perception, and patients with pharyngeal tumors obtained worse scores than patients
with laryngeal tumor.

Conclusions: One year after treatment, most patients rate their HRQOL as “good.” Acceptance of the new quality of life after
treatment improves with increasing age of the patient. Radiotherapy is associated with a significant worsening of HRQOL in the
postoperative period, greater intensity towards the sixth month after surgery.

1 | Introduction view, without discriminating precisely among therapeutic

modalities: whether patients underwent surgery or were treated

In head and neck cancer (HNC), both the disease and its
treatments cause important problems, such as alterations in
voice, speech, smell, taste, swallowing, chewing, etc. It is one of
the neoplasms that has a greatest psychological impact and
causes sequelae that are difficult to cope with.

Although there is an abundant international literature evalu-
ating quality of life in patients with HNC, most of these studies
include heterogeneous populations from a therapeutic point of

exclusively with nonsurgical modalities such as radiotherapy
(RT) or chemotherapy (CT) [1-3].

Our study focuses on analyzing quality of life in patients un-
dergoing primary surgery. The study was designed to assess the
evolution of health-related quality of life (HRQOL) in surgically
treated T2-T4 HNC patients. Secondarily, subgroups were eval-
uated according to age, tumor location, type of laryngeal surgery
and adjuvant RT. This methodological decision responds to
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several reasons, first, to describe the specificity of surgical impact.
Surgery in the head and neck region carries clinical particulari-
ties that can have a profound impact on physical, functional and
psychosocial dimensions. Sequelae such as dysarthria, dysphagia,
impaired speech, chewing, breathing, body image and commu-
nication differentially affect the patient's quality of life. Specific
evaluation of this subpopulation allows obtaining more clinically
interpretable and relevant results for the otolaryngologist for
surgical planning and individualized postoperative support.
Second, the results of this study show the differences in the
pattern of quality of life according to age, tumor location, adju-
vant treatment and total laryngectomy group.

Studies of oncologic subpopulations offer the benefit of
obtaining specific data on tumor site-specific sequelae. A
national multicenter cohort study of patients undergoing pri-
mary transoral robotic surgery (TORS) versus primary RT/CRT
for T1-T2 oropharyngeal cancer found that primary TORS was
associated with a clinically significant increased risk of dys-
phagia in the short term, and patients treated with primary RT/
CRT had a higher risk of short- and long-term gastrostomy tube
dependence and worse 5-year overall survival than those who
underwent surgery [4].

Overall, this study does not seek to replace or contradict pre-
vious findings, but rather to complement them through a more
focused and clinically meaningful approach, contributing to a
more detailed and useful understanding of quality of life in
surgical patients with HNC.

2 | Materials and Methods

This is a prospective single-center study that evaluated patients
diagnosed with primary HNC and surgically treated in our
department in the period from 2000 to 2023, whose main
objective is to assess changes in HRQOL in an oncology pop-
ulation, using the validated EORTC QLQ-C30 questionnaires
and its specific module H&N35. The study protocol was
approved by the institutional review board. Patients who had
received treatment with radiotherapy as primary treatment or
chemoradiotherapy were excluded, as well as those patients
with any mental problems who were unable to complete the
questionnaires.

We have used the QLQ-C30 and QLQ-H&N35 quality ques-
tionnaires during a 1-year period following surgical treat-
ment [5, 6] Tables 1 and 2. The patients completed the
questionnaires four times during the first year after diagno-
sis; the first questionnaire was given to the patients 1 month
after surgery, the second 3 months after treatment, then
6 months and 1 year after treatment. The patients completed
the questionnaires alone, after the scheduled follow-up visits.
Demographic and clinical data were obtained from the
medical records.

The QLQ-C30 version 3.0 and QLQ-H&N35 quality of life
questionnaires of the European Organization for Research and
Treatment of Cancer (EORTC) were used (Tables 1 and 2). The
EORTC QLQ-C30 is a tumor-specific, a 1-week time frame,
patient-based instrument, designed for self-administration. The

questionnaire comprises 30 questions divided into five func-
tioning scales: physical, role, emotional, cognitive, and social
functioning. There are 3 symptom scales and six single items
representing cancer symptoms, such as fatigue, nausea and
vomiting, pain, dyspnea, insomnia, loss of appetite, constipa-
tion, diarrhea. It also evaluates items relating to financial dif-
ficulties and a global health status.

The EORTC QLQ-H&N35 is a HNC module. It consists of 35
questions divided into seven scales and six single items and was
developed for evaluating HRQOL for HNC patients [6].

The scores of the QLQ-C30 and QLQ-H&N35 items were con-
verted to 0-100 scales using linear transformation according to
EORTC guidelines. A high score for a functional scale and for
the global health status/QL scale represents a high/healthy level
of functioning indicating good QOL, whereas a high score for a
symptom scale or single item represents a high level of symp-
toms corresponds to poorer QOL [6].

For the sample size calculation, the following was considered:
A minimum clinically significant difference (MCID) of 10
points on the QLQ-C30/H&N35 scales, based on previous
literature. An estimated standard deviation of 20 points, in
agreement with similar studies in patients with HNC. A sig-
nificance level () of 0.05 and a statistical power (1-8) of 0.80.
Comparison of within-subject measures (before and after),
using tests for paired samples. With these parameters, the
required sample size is 32 patients. However, considering a
possible loss rate of 20% during the 12-month follow-up, the
final sample size was adjusted to: 40 participants. This num-
ber will allow detecting clinically relevant differences in
quality-of-life scores over time, with an adequate level of
statistical confidence.

As a secondary objective, a group analysis was carried out, the
following variables were used to classify the patients: age of the
patient (younger and older than 65), tumor location (pharynx,
larynx, or other tumors (rhinosinusal tumours, metastatic neck
nodes of unknown origin, or parotid tumours.), and treatment
(total laryngectomy (TL) vs. partial laryngectomy (PL)), and
postoperative radiotherapy.

SPSS version 24.0 (IBM Corp., Armonk, NY) was used
throughout. Descriptive data from the EORTC QLQ-C30,
EORTC QLQ-H&N35 questionnaires are expressed as the
mean and standard deviation. Mann-Whitney U test and
Fisher's non-parametric permu-tation test were used to com-
pare the distribution of the questionnaire items and the mean
difference of the scales with 95% CI between groups, respec-
tively. All tests were two-sided and conducted on a 0.05 sig-
nificance level. A mean difference of >10 scores was
considered clinically significant [6].

3 | Results

In total, 77 subjects were included in the present study. The
mean age was 59 years and 91% (70 patients) were male. The
tumor stage of the patients were: Stage I: 4%, 1I: 18%, I11 27%, IV
51%. The 78% of the patients had tumor stage III or IV (TNM
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TABLE 1 | EORTC QLQ-C30. We are interested in some things about you and your health. Please answer all of the questions yourself by circling
the number that best applies to you. There are no “right” or “wrong” answers. The information that you provide will remain strictly confidentiat's.

Very
Not at all A little Quite a bit much
1. Do you have any trouble doing strenuous activities, like carrying a 1 2 3 4
heavy shopping bag or a suitcase?
2. Do you have any trouble taking a long walk? 1 2 3 4
3. Do you have any trouble taking a short walk outside of the house? 1 2 3 4
4. Do you need to stay in bed or a chair during the day? 1 2 3 4
5. Do you need help with eating, dressing, washing yourself or using 1 2 3 4
the toilet?
During the past week:
6. Were you limited in doing either your work or other daily activities? 1 2 3
7. Were you limited in pursuing your hobbies or other leisure time 1 2 3 4
activities?
8. Were you short of breath? 1 2 3 4
9. Have you had pain? 1 2 3 4
10. Did you need to rest? 1 2 3 4
11. Have you had trouble sleeping? 1 2 3 4
12. Have you felt weak? 1 2 3 4
13. Have you lacked appetite? 1 2 3 4
14. Have you felt nauseated? 1 2 3 4
15. Have you vomited? 1 2 3 4
16. Have you been constipated? 1 2 3 4
17. Have you had diarrhea? 1 2 3 4
18. Were you tired? 1 2 3 4
19. Did pain interfere with your daily activities? 1 2 3 4
20. Have you had difficulty in concentrating on things, like reading a 1 2 3 4
newspaper or watching television?
21. Did you feel tense? 1 2 3 4
22. Did you worry? 1 2 3 4
23. Did you feel irritable? 1 2 3 4
24. Did you feel depressed? 1 2 3 4
25. Have you had difficulty remembering things? 1 2 3 4
26. Has your physical condition or medical treatment interfered with 1 2 3 4
your family life?
27. Has your physical condition or medical treatment interfered with 1 2 3 4
your social activities?
28. Has your physical condition or medical treatment caused you 1 2 3 4
financial difficulties?
For the following questions please circle the number between 1 and 7 that best applies to you
29. How would you rate your overall health during the past week? 1 2 3 4 5 6 7
30. How would you rate your overall quality of life during the 1 2 3 4 5 6 7

past week?

classification 8th edition). Age groups: < 65 years old group was Survey completion rate: Patients who have completed all 4 sur-
68% (52 patients); > 66 years old, 32% (25 patients). The location veys were 51 cases, 3 times: 5 cases, twice: 9 cases, once: 13 cases.
of tumor was: Laryngeal tumors 42% (32 cases), pharyngeal

tumors: 39% (30 cases), other locations: 19% (15 cases). The 73% Of the total, 32 patients required surgical treatment involving
(56 cases) of patients received adjuvant radiotherapy. total (19 cases) or partial (13 cases) laryngectomy.
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TABLE 2 |

EORTC QLQ H&N35. Patients sometimes report that they have the following symptoms or problems. Please indicate the extent to

which you have experienced these symptoms or problems during the past week. Please answer by circling the number that best applies to you.

Not at all A little Quite a bit Very much

31. Have you had pain in your mouth?

32. Have you had pain in your jaw?

33. Have you had soreness in your mouth?

34. Have you had a painful throat?

35. Have you had problems swallowing liquids?

36. Have you had problems swallowing pureed food?
37. Have you had problems swallowing solid food?

38. Have you choked when swallowing?

39. Have you had problems with your teeth?

40. Have you had problems opening your mouth wide?
41. Have you had a dry mouth?

42. Have you had sticky saliva?

43. Have you had problems with your sense of smell?
44. Have you had problems with your sense of taste?
45. Have you coughed?

46. Have you been hoarse?

47. Have you felt ill?

48. Has your appearance bothered you?

49. Have you had trouble eating?

50. Have you had trouble eating in front of your family?
51. Have you had trouble eating in front of other people?
52. Have you had trouble enjoying your meals?

53. Have you had trouble talking to other people?

54. Have you had trouble talking on the telephone?

55. Have you had trouble having social contact with your family?

56. Have you had trouble having social contact with friends?

57. Have you had trouble going out in public?

58. Have you had trouble having physical contact with family or friends?

59. Have you felt less interest in sex?

60. Have you felt less sexual enjoyment?

—
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61. Have you used pain-killers? Yes No
62. Have you taken any nutritional supplements (excluding vitamins)? Yes No
63. Have you used a feeding tube? Yes No
64. Have you lost weight? Yes No
65. Have you gained weight? Yes No

The longitudinal results from the EORTC QLQ-C30 and
QLQH&N35 are shown in Figure 1. Overall, a progressive
improvement in scores was observed from the first to the fourth
survey. The improvement was clinically significant (A > 10) for
10 variables: role func-tioning, social functioning, cough,
speech difficulties, feeling unwell, feeding probe, sen- ses,
analgesic use, weight modification.

Worsening HRQOL was observed in the variables. Economic
difficulties have been decreasing over time. Some variables that
have shown a punctual worsening during the evolution: social
difficulties in eating, sexuality, pain, senses, teeth, dry mouth,
sticky saliva and use of nutritional supplements. Worsening was
clinically significant (A > 10) for teeth, dry mouth, sticky saliva
and dry mouth.
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the HQOL. Discontinuous lines are symptoms, lower score, higher comfort. In general, patients older than 66 years obtained better HRQOL scores.

3.1 | Results in Patients Classified by Age

Patients older than 65 years obtained better HRQOL scores in all
variables except sexuality, use of nutritional supplements and
weight loss (Figure 2). The differences recorded were clinically
significant (A >10) for 19 variables: global quality of life, role
functioning, emotional functioning, cognitive functioning, social
functioning, dyspnea, coughing, financial difficulties, speech,
difficulties for social eating, social con-tact, feeling ill, pain of any
location, head and neck pain, use of painkillers, insomnia, sen-
ses, appetite loss, swallowing difficulties, teeth, open mouth and

dry mouth. In addition, the differences were at the same time
statistically significant (p < 0.05) for 11 variables.

3.2 | Results in Patients Undergoing Partial and
Total Laryngeal Surgery

When we focused on this group of 32 patients undergoing
laryngeal surgery, it was observed that HRQOL was superior
among patients undergoing total laryngeal surgery for all vari-
ables except cough, speech and senses (Figure 3).
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better HRQOL scores.

HRQOL was significantly better (p < 0.05) in total laryngectomy
group for the following variables: role functioning, social
functioning, dyspnea, analgesic use, dry mouth and sticky
saliva. This group also showed a significant improvement in
HRQOL (A > 10) for 8 items: role functioning, dyspnea, finan-
cial difficulties, feeling of discomfort, use of analgesics, cough,
senses, open mouth, dry mouth and weight loss. Such
improvement was recorded at the end of the study, with the
exception of social functioning, loss of appetite and constipation
which have shown early high scores.

The presence of dyspnea was clinically significant (A > 10), and
greater among patients undergoing partial laryngeal surgery
versus those undergoing total laryngeal surgery, throughout the
study. At the end of the study, the differences were statistically
significant < 0.05). The cough scores were worse in patients
performed partial laryngeal surgery in the first questionnaire.
Thereafter, the situation was reversed, with greater difficulties
in total laryngectomy group (A > 10 in 2nd, 4th survey).

Speech scores were generally low in both groups of patients. It
yielded more negative scores in the total laryngeal surgery pa-
tients, at the earlier two surveys. In the first questionnaire, the
difference was clinically (A > 10) and statistically (p < 0.05), and
clinically significant in the second questionnaire (A > 10).
Subsequently, erigmophonic voice performance helps to over-
come communication barriers.

The variable senses also yielded more negative scores among
the patients subjected to total laryngeal surgery. Clinically sig-
nificant differences (A > 10) throughout the study was seen. In
the case of the 2nd and 3rd questionnaire, the differences were
moreover also statistically significant (p < 0.05).

The total laryngeal surgery group presented a better HRQOL
than those who underwent partial laryngeal surgery. For its
part, partial laryngectomy is more common in patients under
65 years of age, coinciding with the age group with the worst
HRQOL scores.

The variable economic hardship showed a better clinically sig-
nificant behavior in partial laryngeal group versus those un-
dergoing total laryngeal surgery. We believe that the observed

difference is attributable to the younger age of patients amen-
able to functional laryngeal surgery.

3.3 | Results According to Tumor Location
Patients with pharyngeal tumors obtained worse scores than
patients with laryngeal tumor, with the exception of cough,
speech and sens-es (Figure 4).

The impairment of quality of life caused by cough was higher
among patients with laryn-geal lesions in the last three ques-
tionnaires, the differences being clinically significant (A > 10),
also statistically significant (p <0.05) for the 2nd and 3rd
questionnaires.

In relation to speech, and senses variables, a similar phenom-
enon was observed, the perception of patients with laryngeal
tumor were worse clinically significant (A > 10) throughout the
study, and statistically significant (p < 0.05) in some surveys.

As for the rest of the parameters, the group of patients with
pharyngeal tumors showed worse perception and the difference
of both groups were clinically significant (A > 10) for 18 of the
variables: global quality of life, role functioning, emotional
functioning, physical functioning, physical exhaustion, social
eating, sensation of discomfort, pain of any location, head and
neck pain, use of analgesics, insomnia, loss of appetite, swal-
lowing diffi-culties, teeth, open mouth, dry mouth, sticky saliva,
and use of nutritional supplements. Also, the differences were
statistically significant (p < 0.05) in 11 variables.

3.4 | Result in Patients According to
Radiotherapic Treatment

The effects of radiotherapy began to be reflected from the 2nd
questionnaire. Patients who did not receive radiotherapy pre-
sented better HRQOL scores than those who received such
treatment (Figure 5). The differences were clinically significant
(A >10) for 13 variables mainly in the third and fourth survey:
global quality of life, role functioning, social eating, sexuality,
feeling of discomfort, generalized pain, head and neck pain, use
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of analgesics, loss of appetite, swallowing difficulties, teeth, dry
mouth, sticky saliva, constipation, use of nutritional supple-
ments, and weight loss. In turn, differences were statistically
significant (p < 0.05) for feeling sick, head and neck pain, teeth,
dry mouth, sticky saliva and weight loss.

4 | Discussion

The largest HRQOL changes for HNC patients are observed within
the first year after diagnosis with a significant deterioration
immediately after completing treatment [1-3]. Our study includes
patients treated surgically as the only modality with curative intent,
in contrast to other studies that studied without distinguishing the
therapeutic modality [6]. Our study reflects the evolution of per-
ception in patients to whom ENT specialists offer surgical treat-
ment. Because results may not be generalized to patients outside
studies, data focused on surgical patients could give indications on
the need for interventions in daily clinical practice, related to both
surgical sequelae and postoperative rehabilitation.

The demographic data on sex and age of the population are
similar to those reported in the literature. Tumor stages of our
patients were somewhat more advanced than those reported in
the literature [7-9]. Compliance in our series was 70% after
12 months of study duration, similar to the literature [6]. We
have done in person to achieve a better percentage of compli-
ance. In our study, the dropout rate during adjuvant treatment
was higher, probably due to the toxicity of adjuvant treatment.
The possibility of attrition attributable to death is lower because
it does not include palliative patients, unlike other studies [6].

It was observed that most of the study all variables had im-
proved by the end of the survey [6-10], the progressive
improvement in the perception of quality of life is a common
finding with other studies, including those that studied patients
treated with chemoradiotherapy, with worse scores at baseline
in this group. Physical and mental recovery continues beyond
1 year after treatment, at 3 years HRQOL slowly returned to
pretreatment values with few exceptions [5]. However, a Nordic
study of 375 patients reported that no clinically significant
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improvements in HRQOL were observed between 1 and 5 years.
Dental problems, mouth opening, dry mouth, and sticky saliva
persisted or worsened. Recovery of the persisting side effects of
treatment cannot be expected for the group as a whole, and the
patients must be prepared for this [10].

In our study, the variable economic hardship showed progres-
sive worsening throughout the year, while they report less
deterioration in this variable, probably due to the comparatively
higher social coverage found in those countries. It is known in
the literature that two factors, marital status and low annual
household income, had a significant impact on HRQOL. Wel-
fare systems should offer more support to HNC patients with a
lower annual household income to increase HRQOL [6].

Those under 65 years of age only had better results in sexual
alterations and weight loss. In the rest of the parameters, patients
older than 66 years showed better perception. This could be ex-
plained by the expected social role, over 65 is an age group that is
generally retired, the requested social-economic role in the
family and in society is lower, and also age itself provides greater
resilience to illness. Other factors could be they more frequently
present a less advanced tumor stage, and differences in the
location of the primary tumor may also play a role. Bjordal et al.
also reported differences between age groups in a large HNC
population, they reported that younger patients ( < 65 y) reported
better HRQL at baseline than older patients except for emotional
and social functioning and the use of feeding tube. And later, at
12 months, older patients had better role function and emotional
functioning [6]. This difference in HRQOL pattern, confirms the
interest of our subpopulation-based study.

In general, patients who underwent total laryngectomy report
better HRQOL than patients who underwent partial laryngec-
tomy. In ENT section, it is known that total laryngectomized
patients have a good quality of life despite the permanent tra-
cheostoma, the anatomical change caused by this radical sur-
gery. Our study shows better results with the greatest
differences in total laryngeal surgery in almost all parameters,
only in a few is the opposite the case. The variable economical
hardship showed a better clinically significant behavior in
partial laryngectomy group, we believe that the observed dif-
ference is attributable to the younger age of patients in this
group. The duration of this study was 12 months, several pa-
tients with partial laryngectomy could still be cannula carriers
and undergoing swallowing rehabilitation. There are reports
that TL patients experience the greatest impairments in QoL,
speech and social reintegration despite rehabilitation and that
LP offers the best balance between function and survival [11].
They include T1 cases so partial surgeries included patients
with small tumors subsidiary to less invasive treatments. In our
study, patients from T2 onwards were included to homogenize
the study population.

Patients with pharyngeal tumors show worse results with
respect to other locations. The worsening becomes important
after the 3rd test. This result was also reported by several au-
thors [6, 12], laryngeal carcinoma patients had a higher HRQOL
than patients with pharyngeal carcinoma. Pharyngeal tumors
are generally diagnosed later and require adjuvant radio-
therapy, a factor that undoubtedly influences quality of life.

In our work, surgical treatment is the first line of treatment,
being radiotherapy used with adjuvant intention in 73% of the
cases. Patients who received radiotherapy treatment presented
greater affectation in difficulties in eating in public, feeling of
illness, generalized pain, analgesics use, swallowing difficulties,
alterations in dentition, xerostomia, alteration of saliva con-
sistency, and weight loss.

The morbidity associated with postoperative head and neck
radiotherapy includes dysphagia, ageusia, dry mouth, osteor-
adionecrosis, and facial swelling, which justifies the poorer
perception of quality of life in this group of patients. The teeth
variable showed worsening, especially after the delivery of the
third questionnaire in this group. Postoperative and post-
radiotherapy fibrosis explain this observation, there is a higher
incidence of dental caries after radiotherapy [13]. Post-
radiotherapy fibrosis also perpetuates the sensation of lack of
improvement once the treatment has ended.

Is known that marital status and low annual family income, had
significant impacts on global HRQOL, patients without a spouse
had lower utility than those with a spouse, and patients with
low annual household income also had lower QOL and overall
utility scores [14]. Social welfare systems may need to offer
more support to HNC patients with a lower family income to
increase the HRQOL.

There is a growing interest in the comprehensive approach to
the patient, the application of the questionnaire on several
occasions over time allows us to assess the evolution of the
patient. Therefore, a European team developed and validated
the HNC-FIT scale, a rapid, physician-rated tool for assessing
functional outcomes in patients with HNC, with good validity,
reliability, and responsiveness. The mean completion time for
the HNC-FIT scale was 1 min 17 s [15]. The detailed study of the
HRQOL of each patient after treatment for HNC should be part
of the therapeutic protocol.

Regarding the loss of questionnaires during follow-up, this level
of loss is to be expected in prospective studies of patients with
HNC, due to the high morbidity, treatment-related complica-
tions and the possibility of clinical deterioration or death during
the observation period. Although no formal comparative anal-
ysis was performed between participants with complete and
incomplete data, this loss did not preclude the intended
analyses or compromise the overall interpretation of the results,
but should be taken into account when considering the study
findings.

A limitation of this study is that we did not have information
about comorbidity. Older patients frequently suffer from a
number of other medical conditions and possibly poly-
pharmacy. A potential limitation of the analysis is that no
formal adjustments for multiple testing were applied, which
could increase the risk of significant findings due to chance.
However, the comparisons made were clinically justified and
guided by a priori hypotheses, so the results should be inter-
preted with caution, considering both their statistical signifi-
cance and clinical relevance. In future analyses, we consider
applying corrections to strengthen the robustness of the
findings.
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One year after treatment, most patients rate their HRQOL as
“good.” Alterations in HRQOL are determined by alterations in
speech and sensory defects (taste and smell). Acceptance of the
new quality of life after surgical treatment improves with
increasing age of the patient. Radiotherapy is associated with a
significant worsening of HRQOL in the postoperative period.
The global sequelae of this treatment appear with greater
intensity towards the sixth month after surgery.

Data Availability Statement

Data sharing not applicable to this article as no datasets were generated
or analysed during the current study. The article describes entirely
theoretical research.
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