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Temporal evolution of quality of life in patients 
endoscopically treated for sinonasal malignant tumors*

Abstract
Background: The aim of our study is to assess which factors may affect the quality of life (QoL) and its fluctuation over time in 

adult patients who received endonasal endoscopic oncologic sinus surgery (EOSS) for sinonasal malignancies (SNM) in our center.

Methodology: We analyzed EOSS cases for primary SNM from January 2015 to June 2020. For each patient, we have recorded the 

age at treatment, gender, smoking habits, use of psychotropic drugs for mood disorders, stage, histotype, type of surgical resec-

tion, need for skull-base reconstruction, development of postoperative major complications, and the use of adjuvant intensity-

modulated radiotherapy (IMRT). We evaluated the patient's performance status pre-treatment using the ECOG scale. Quality of life 

was measured using three questionnaires (SNOT-22; ASK-9; EORTC QLQ-C30 version 3).

Results: Fifty-five patients were enrolled in our study, of whom thirty-two (58.18%) received adjuvant IMRT. Overall, a significant 

improvement in all QoL outcomes was observed at eighteen months, while, female sex, higher ECOG scores, advanced stage of 

disease, and adjuvant IMRT were associated with worse QoL. After 18 months the delta in QoL between women and men worse-

ned (in SNOT-22 and EORTC QLQ-GLOBAL) while if only the most fragile patients according to ECOG are considered, this difference 

was reduced for both tools.

Conclusion: Our analysis revealed that IMRT is the element that has the greatest impact on patient's quality of life, in association 

with the female sex, ECOG >2, and advanced stage of the disease.
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Introduction
Sinonasal malignancies (SNM) account for about 3–5% of 

all head and neck cancers and constitute less than 1% of all 

tumors(1). They encompass a broad range of pathological 

categories with malignant epithelial tumors (sinonasal carcino-

mas, SNCs) accounting for more than 80% (2). Current treatment 

options include surgery, radiotherapy, and chemotherapy, 

used individually or in combination. Transnasal endoscopic 

surgery (TNES) is the current mainstay of treatment for SNM and 

intensity-modulated radiotherapy (IMRT) is the preferred radi-

ation technique as it allows to spare cranial nerves, brain, and 

orbital contents (3). The frequent local extension of SNM to these 

anatomical regions may necessitate extended resections (open/

transfacial or endoscopic/transnasal) and aggressive adjuvant 

therapies, both heavily affecting the health-related quality of life 

(HRQoL) of these patients (4-7).

The concept of quality of life (QoL) is defined by the World 

Health Organisation as “an individual's perception of their 



232

Maggiore et al.

position in life in the context of the culture and value systems 

in which they live and in relation to their goals, expectations, 

standards, and concerns” (8). QoL is typically assessed through 

Patient Reported Outcome Measures (PROMs), which are instru-

ments that measure outcomes reported directly by patients(9). 

Chow et al. have recently published a review summarizing the 

most recent studies about QoL in patients with SNM. This paper 

confirms that the clinical assessment of SNM patients' QoL 

remains limited and heterogeneous because of the many dif-

ferent PROMs implemented by the authors (10).

Our study aims to comprehensively evaluate the QoL and its 

changes over time in patients treated for SNM. For this purpose, 

we administered three different validated PROMs, both general 

and disease-specific, at three different follow-up points to/in pa-

tients that were consecutively treated by EOSS at our center. In 

addition, we correlated the baseline patient and disease-related 

characteristics with the QoL scores obtained over time. Finally, 

we correlated the dynamic changes in the scores obtained with 

the demographic and clinical characteristics of the population.

Materials and methods
Patients

In the present monocentric study, we enrolled all patients with 

primary SNM who received endonasal endoscopic oncological 

sinus surgery (EOSS) at the Careggi University Hospital of Flo-

rence, Italy, which is a tertiary referral center, and in the period 

from January 2015 to June 2020. This study was approved by the 

local IRB (CEAVC, Florence, Italy) with referral number 22058.

Exclusion criteria included transfacial/transcranial procedures, 

patients under 18 years of age, those receiving palliative treat-

ments, and patients with persistence of disease or recurrence 

within 18 months from EOSS. Following the multidisciplinary 

board evaluation, some patients received neoadjuvant treat-

ments before EOSS while adjuvant IMRT or chemoradiotherapy 

was administered in case of pathological advanced-stage 

disease or macroscopically/microscopically incomplete resec-

tion, as per the latest international guidelines (11). For radiothe-

rapy, a CT scan was acquired for radiation treatment planning 

purposes. A thermoplastic mask was customized for each pa-

tient. A total dose ranging between 54 and 66 Gy was delivered 

at conventional fractionation to the tumor bed with an IMRT 

technique. In selected cases with high-risk features and good 

clinical general conditions, concurrent chemotherapy consisting 

of cisplatin at a weekly dose of 40 mg/m2 was administered with 

a radio-sensitizing purpose. All patients were advised to perform 

frequent nasal irrigations with saline solution at home and to 

instillate oily nasal drops twice daily. Furthermore, follow-up 

inpatient visits were generally scheduled at least once monthly.

For each patient, we have analyzed the following demographic 

and clinical data: age at diagnosis; gender; smoking habits; 

chronic use of psychotropic drugs for mood disorders; tumor 

histotype; pathological tumor clinical stage according to the VIII 

edition of the AJCC - TNM staging system (“early” for stages I-II vs 

“advanced” for stages III-IV); type of surgical resection (unilateral 

vs bilateral) and skull-base reconstruction (yes vs no); posto-

perative major complications (e.g. severe bleeding, meningitis, 

cerebral abscess, need for reintervention). The patient's perfor-

mance status at the time of diagnosis was evaluated using the 

ECOG scale (12).

Assessment

QoL was assessed by using three validated questionnaires: 

general QoL was assessed by the questionnaire developed by 

the European organization for research and treatment of cancer 

(EORTC QLQ-C30 3.0) (13-14); the disease-specific and rhinological 

aspects of QoL were instead evaluated by using the sinonasal 

outcome test (SNOT-22) (15), and the anterior skull-base nasal 

inventory (ASK-9) (16).

SNOT-22 is a questionnaire that was initially developed for 

patients with chronic rhinosinusitis. It includes twenty-two items 

scored from 0 to 5, higher scores representing worse symptoms. 

Items 1-12 investigate physical symptoms (rhinological as well 

as ear and facial symptoms), and items 13-22 explore global 

health and QoL (sleep function and psychological issues) (15). 

ASK Nasal Inventory is another instrument used to assess QoL 

before and after endonasal surgery. It consists of nine questions 

about symptoms of sinusitis, nasal functioning, crusting, satis-

faction, and nasal care techniques. For each question, patients 

have to grade the severity and frequency of their symptoms 

on a five-point scale. More severe symptoms are indicated by 

higher scores (16). The EORTC quality of life questionnaire (QLQ) 

is an integrated system for assessing the health-related quality 

of life (QoL) of patients with malignant tumors. It includes five 

functional scales (physical, role, cognitive, emotional, and social), 

three symptom scales (fatigue, pain, and nausea and vomiting), 

and some items assessing additional symptoms (dyspnoea, 

loss of appetite, insomnia, constipation, and diarrhea), and the 

financial impact of the disease. All these items are measured 

by a 4-point Likert-like method. It also includes a global health 

status scale, which is assessed by a 7-point Likert-like system. 

We calculated a summary score for each scale according to the 

EORTC manual(13,14).

For statistical purposes, we have examined the total scores of 

SNOT-22 and ASK-9; for EORTC QLQ-C30 instead, we conside-

red only items 29 and 30, which better summarize the global 

health status of patients (QLQ GLOBAL). Each questionnaire was 

administered to the patients at one (t0), six (t1), and eighteen 

(t2) months intervals after the completion of treatment (EOSS or 

EOSS+IMRT). Higher scores in SNOT-22 and ASK-9 are associated 

with a lower level in terms of QoL, whereas the latter improves 

with higher scores in EORTC QLQ-C30 (13-16).
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Statistical analysis

Standard descriptive statistics (means and proportions for 

continuous and categorical variables, respectively) were used 

to describe the distribution of the features of patients and 

tumors as well as the scores in the three QoL scales that were 

used (SNOT-22, ASK-9, and QLQ-GLOBAL). The association of the 

characteristics of both patients and tumors with the different 

QoL scores and their changes over time (at 1, 6, and 18 months 

after treatment) was investigated by means of univariate and 

multivariate random-effect mixed models (which are instrumen-

tal in order to correctly modeling the within-person correlation); 

a term for interaction with time was added to all the models to 

test the hypothesis that the strength of observed associations 

may vary (either strengthen or weaken) over time. The statistical 

analyses were performed using Stata software version 16. All 

tests were two-sided, and the threshold of statistical significance 

was set to 0.05.

Results
Study population

A total of 55 patients were enrolled in the present study, with 

the large majority being male (80%). The mean age was 63.13 

years (standard deviation, SD, 13.47). 29.1% of patients had a 

poor performance status (ECOG score ≥ 2) and 5.5% took mood-

stabilizing medications at the time of PROMs submission. In our 

Table 1. Characteristics of study cohort.

Figure 2. ASK-9 mean scores in our total sample. X-axis: 1 month after 

treatment, t0 (0); 6 months after treatment, tl (l); 18 months after treat-

ment, t2 (2); Y-axis: ASK-9 scores.

Variable N° %

Total Sample 55 100%

Sex
M
F

44
11

80%
20%

Age at surgery
<60 years
≥60 years

20
35

36.36%
63.64%

Smoking
never
former
current

38
10
7

69.10%
18.18%
12.72%

Psychotropic drug
no
yes

52
3

94.55%
5.45%

ECOG 
0
1
2-4

25
14
16

45.45%
25.45%
29.1%

Stage
early
advanced

20
35

36.36%
63.64%

Histotype
ITAC
SCC
MM 
ESTH
ADK no-ITAC
SNUC
RHAB 

23
18
4
4
3
2
1

41.82%
32.72%
7.27%
7.27%
5.45%
3.63%
1.81%

Type of resection
unilateral
bilateral

35
20

63.64%
36.36%

Skull base reconstruction
no
yes

36
19

65.45%
34.55%

Major complications
no
yes

50
5

90.90%
9.10%

IMRT
no
yes

23
32

41.82%
58.18%

Male (M); Female (F); Adenocarcinoma intestinal-type (ITAC); Squamous 

cell-carcinoma(SCC); Mucosal melanoma (MM); Esthesioneuroblastoma 

(ESTH); Adenocarcinoma non-intestinal-type (ADK no-ITAC); Sinonasal 

Undifferentiated Carcinoma (SNUC); Rhabdomyosarcoma (RHAB); inten-

sity-modulated radiotherapy (IMRT)

Figure 1. SNOT-22 mean scores in our total sample. X-axis: 1 month after 

treatment, t0 (0); 6 months after treatment, t1 (1); 18 months after treat-

ment, t2 (2). Y-axis: SNOT-22 scores.
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cohort, 63.64% of subjects presented with an advanced stage of 

the disease. 41.82% of our population was diagnosed with intes-

tinal-type adenocarcinoma (ITAC) histotype, while squamous-

cell carcinomas (SCC) occurred in 32.72% of our cohort. Overall, 

only 3 patients required neoadjuvant treatment, while 58.18% 

of patients received adjuvant IMRT (only 5 of these subjects 

received adjuvant chemoradiotherapy) because of pathological 

advanced-stage disease or macroscopically/microscopically 

incomplete resection. A more detailed view of the demographic 

and clinical characteristics of the cohort is given in Table 1.

Quality of life

Considering the whole population, SNOT-22 mean scores were 

25.7, 20.9, and 15.9 at t0, t1, and t2, respectively (Figure 1); ASK-9 

mean scores were 21.9 at t0, 19.5 at t1, and 18.5 at t2 (Figure 2); 

finally, QLQ-GLOBAL mean scores were 55.5 at t0, 61.2 at t1, and 

77.3 at t2 (Figure 3). Mean scores of all three questionnaires at 18 

months after the completion of oncological treatment revealed 

a general improvement in the perceived QoL of SNM patients, 

and in Table 2 the changes of PROMs over time are reported.

QoL according to SNOT-22 (Table 3) appeared to be statistically 

worse in women than men, and after 18 months the delta in 

SNOT-22 scores between men and women tended to increase 

(interaction with time coefficient is 3.33, p=0.047 at multivariate 

analysis), and in patients with ECOG scores over 1 or advanced 

stage of disease, or subjects treated also with adjuvant IMRT 

(p<0.001; but only at univariate). Interestingly, the difference in 

SNOT-22 scores between patients with higher ECOG scores and 

ECOG scores <2 showed a significant tendency towards oblitera-

tion after the end of the treatment (the coefficient for interac-

tion with time was - 6.32, p<0.001 at the multivariate analysis). A 

similar trend in the time-dependent association with the SNOT-

22 scores (i.e., attenuation of the association over time) was also 

registered in patients treated with IMRT (interaction with time 

coefficient is - 3.57, p=0.009) and in those with advanced stage 

of disease (interaction with time coefficient is - 3.11, p<0.001, 

univariate).

QoL according to ASK-9 (Table 4) was statistically worse in non-

smokers (p<0.05; univariate) and in patients with ECOG scores 

> 2 (p = 0.002; univariate) or with an advanced stage of disease 

(p<0.001; univariate) or treated with adjuvant IMRT (p<0.001; 

multivariate).

Table 5 reported QoL according to EORTC-QLQ GLOBAL evalua-

tion: only adjuvant IMRT (p<0.001; univariate and multivariate) 

and the ECOG score (p<0.001 in univariate analysis, p<0.05 in 

multivariate analysis) were significantly associated with QoL 

scores. In particular, the QLQ GLOBAL scores were lower among 

patients with ECOG equal to 1 or 2-4 compared to those with 

ECOG equal to 0; however, the difference tended to attenuate 

over time (p for interaction with time 0.022 and 0.085). A similar 

trend towards decreasing difference in QLQ GLOBAL scores with 

time also occurred in patients who were vs. those who were not 

treated with IMRT (interaction with time coefficient in multivari-

ate models was 5.46, p = 0.063) (Table 5).

Loss of smell/taste

In Table 6, mean scores of the SNOT-22 single item number 12 

(loss of smell/taste) are reported. Considering the whole sample, 

olfactory and gustatory impairment decreased significantly 

(p-value < 0.001) over time: at t0 mean score was 2.8 and at t2 

was 1.7, as shown in Figure 4. Patients with advanced stages of 

the disease reported a statistically significant worse mean score 

at univariate analysis (p<0.001) but not at multivariate analysis. 

Finally, IMRT harmed subjective smell and taste perception in 

univariate and multivariate analysis, (p<0.001 and p=0.006, res-

pectively), even though this difference decreased over time.

Figure 3. QLQ GLOBAL mean scores in our total sample. X- axis: 1 month 

after treatment, t0 (0); 6 months after treatment, t1 (1); 18 months after 

treatment, t2 (2). Y-axis: QLQ-GLOBAL scores.

Figure 4. SNOT-22 item 12 (loss of taste/smell) mean scores in our total 

sample. X- axis: 1 month after treatment, t0 (0); 6 months after treat-

ment, t1 (1); 18 months after treatment, t2 (2). Y- axis: SNOT-22 item 12 

(loss of taste/smell) scores.
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Discussion
The management of SNM is complex because it requires strong 

expertise in many fields from pathology to both surgical and 

non-surgical treatments (7). Because of the frequent involvement 

of adjacent orbital or brain structures, SNM and their treatments 

almost inevitably affect in various degrees visual function, nasal 

respiration, the sense of smell and taste, and some functions 

of the peripheral and central nervous system (17). Therefore, it is 

unsurprising that this population shows an important reduction 

in QoL (10). The present study has shown that such a deterioration 

Table 2. Mean scores of the three questionnaires.

Variable SNOT-22 (mean) ASK-9 (mean) QLQ GLOBAL (mean)

t0 t1 t2 t0 t1 t2 t0 t1 t2

Total sample 25.7 20.9 15.9 21.9 19.5 18.5 55.5 61.2 77.3

Gender

M 23.9 18.5 13.3 21.3 18.7 18.0 59.1 63.5 78.4

F 33.0 30.5 26.5 24.3 22.4 20.6 40.9 52.3 72.7

Age at surgery

<60 years 24.0 17.9 11.2 20.9 18.8 18.6 60.0 65.8 80.8

≥60 years 26.7 22.6 18.7 22.5 19.8 18.5 52.9 58.6 75.2

Smoking

never 28.7 24.1 18.9 23.5 20.8 19.4 51.1 57.0 74.3

former 20.4 14.0 9.3 18.9 16.4 16.0 68.3 75.0 81.7

current 16.9 13.0 9.4 17.7 16.4 17.4 60.7 64.3 86.9

Psychotropic drug

no 26.2 20.9 15.6 22.1 19.6 18.5 55.1 60.6 76.9

yes 17.3 19.7 22.3 18.3 17.7 19.0 61.1 72.2 83.3

ECOG

0 14.1 10.2 8.1 19.6 17.0 16.7 69.0 74.7 81.0

1 26.9 24.5 20.4 21.1 20.3 18.6 47.0 53.6 78.6

2-4 42.8 20.9 15.9 26.4 22.6 21.3 41.7 46.9 70.3

Histotype

ITAC 30,7 24,3 17,4 24,2 21,0 20,1 56,9 56,2 73,5

SCC 18,0 14,7 13,3 18,3 13,3 13,0 47,2 69,4 80,5

other 22,6 18,8 15,1 20,5 18,9 17,8 55,2 64,4 79,9

Type of surgery

unilateral resection 22.9 19.1 15.1 20.6 18.1 17.6 58.8 65.7 79.3

bilateral resection 31.6 24.3 17.2 23.8 21.2 19.6 51.8 55.7 77.2

Skull base reconstruction

no 24.4 20.5 16.0 20.9 19.1 18.2 52.7 60.4 76.6

yes 28.2 21.6 15.8 23.9 20.2 19.1 60.5 62.7 78.5

Major complications

no 24.2 20.1 15.8 21.4 19.6 18.8 55.3 61.2 77.3

yes 40.4 28.4 17.4 27.0 18.2 15.6 56.7 61.7 76.6

IMRT

no 11.6 6.2 6.0 18.3 14.3 14.7 73.2 83.0 85.5

yes 35.9 31.4 23.1 24.5 23.1 21.3 42.7 45.6 71.3

Male (M); Female (F); Intensity-modulated radiotherapy (IMRT); Sino-nasal outcome test (SNOT-22); Anterior skull-base nasal inventory (ASK-9); 

Item 29-30 EORTC QLQ-C30 (EORTC-QLQ GLOBAL); 1 month after treatment (t0); 6 months after treatment (t1); 18 months after treatment (t2), 

Adenocarcinoma intestinal-type (ITAC); Squamous cell-carcinoma(SCC).
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Table 3. SNOT-22 univariate and multivariate analysis.
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improves over time, and this is true for the many faces of QoL 

captured by the administered tools.

In our opinion, nasal irrigations and frequent follow-up ap-

pointments may have played a significant role in improving 

QoL. Moreover, frequent endoscopic evaluations were aimed 

at detecting possible treatment-related complications or early 

tumor recurrences.

QoL and HRQoL are usually interchangeable in both research 

and clinical practice, and the latter is generally divided into 

two broad domains: physical and nonphysical. Post-treatment 

symptoms in patients with SNM might be separated into these 

categories: physical and psychological consequences (18).

Starting from the former ones, it is possible to identify na-

sal, ocular, endocrine, and neurological impairments. Nasal 

complications such as obstruction or frequent epistaxis are 

not uncommon (19). Anosmia is another frequent side effect of 

surgical treatment (20). Our findings revealed that olfactory and 

gustatory impairment was often reported by patients in the 

immediate post-surgical period. Notwithstanding, subjective 

smell and taste perception improved over time. Interestingly, 

preservation of smell is possible in particular cases, even for 

esthesioneuroblastoma originating from the olfactory cleft (21). 

Ocular symptoms may occur because of tumor extension, but 

diplopia, globe malposition, enophthalmos, persistent epip-

hora, recurrent dacryocystitis, and loss of visual acuity are often 

the effect of surgical resection (22-24). Finally, keratopathy, visual 

field defects, and visual acuity impairments may occur because 

of postoperative radiation (6, 24). Endocrine impairment can be 

traced back to irradiation of the hypothalamic-pituitary axis (25,26). 

Intracranial extension of tumors through the dura or foramina at 

the base of the skull causes particular neurological impairments 

and complications (27). Tumors can also invade the pterygopala-

tine and infratemporal fossae, with symptoms such as trismus, 

face discomfort, and numbness (22). A cerebrospinal fluid leak 

is a common postoperative complication in patients who had 

extensive resections, and it can culminate in meningitis or an 

intracranial abscess. Pneumocephalus, hemorrhage, frontal 

syndrome, and consciousness impairment are only a few of the 

postoperative neurological problems (22-24).

Patients with SNM frequently present also nonphysical, i.e. 

psychiatric symptoms (28). This could be due to the impairment of 

basic activities such as eating, speaking, working, and sociali-

zing, including the socio-economic and economic burden that 

comes with it (28-29).

For the first time in the literature, to the best of our knowledge, 

these three questionnaires (SNOT-22; ASK-9; EORTC-QLQ) are 

Male (M); Female (F); Intensity-modulated radiotherapy (IMRT); Sino-nasal outcome test 

(SNOT-22); 1 month after treatment (t0); 6 months after treatment (t1); 18 months after 

treatment (t2), Adenocarcinoma intestinal-type (ITAC); Squamous cell-carcinoma (SCC).
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Table 4. ASK-9 univariate and multivariate analysis.
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used simultaneously to assess QoL in patients affected by SNM. 

Actually, none of the aforementioned questionnaires has ever 

been validated to assess sinonasal cancer patients’ QoL. In fact, 

SNOT-22 and ASK-9 were initially designed to evaluate the QoL 

of patients who underwent endonasal surgery for chronic rhino-

sinusitis or skull base lesions, respectively (30-32, 16). On the other 

hand, EORTC-QLQ is a general PROM that is commonly used to 

evaluate the QoL of patients affected by any malignancies, re-

gardless of the site of the primary tumor (13,14). Thus, we opted to 

administer the three questionnaires at the same time to capture 

the entire load of the symptom burden relevant to this patient 

population. In our cohort, the most frequent histotype presen-

ted is ITAC (41.82%), which is not in line with other series where 

the most common SNM is SCC (2). The prevalence of ITAC in our 

population, may be explained by the geographic location of our 

University Hospital: Tuscany, an Italian region that is known to 

be rich in leather and wood manufacturers, which could explain 

such a great incidence of ITAC, a histotype which is strongly as-

sociated with leather and wood dust professional exposure (2,33). 

On multivariate analysis, QoL is not significantly influenced by 

histotype, even if patients affected by ITAC had reported worse 

scores in ASK-9 (0.05 ≤ p-value ≤ 0.1). Data are shown in Tables 

3, 4, and 5.

Many studies examined outcomes in patients with benign and 

malignant skull base diseases after open or endoscopic endo-

nasal surgery, with a few getting RT (34). Our results confirmed 

that IMRT is a negative prognostic factor for QoL, and adjuvant 

radiotherapy may exacerbate local symptomatology (anosmia, 

crusts, xerostomia, xerophthalmia) and it can also affect pa-

tients’ mood (3,35,36). Over time the QoL of our patients improved 

in all administered questionnaires, and even the differences 

between irradiated and non-irradiated subjects decreased over 

time, although this was not statistically significant (Tables 3, 4, 

and 5). Our experience lines up with other series: more than a 

year following surgery, patients who underwent adjuvant RT 

experience only a partial and slow recovery of QoL (37). Aware 

of the higher difficulties complained by RT patients, we use to 

intensify in-patient visits to clean sinonasal cavities from mucus 

and crusting.

Instead, we noticed a conflicting result as to the impact of the 

type of EOSS on QoL: our data do not agree with the literature 

where more extensive surgical approaches (transnasal craniec-

tomy with skull base reconstruction) are related to worse QoL 
(37,38). In the work from Castelnuovo et al. (37), these differences 

in QoL between subjects who had and subjects who had not 

undergone transnasal craniectomy with skull base reconstruc-
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Male (M); Female (F); Intensity-modulated radiotherapy (IMRT); Sino-nasal outcome test 

(SNOT-22); 1 month after treatment (t0); 6 months after treatment (t1); 18 months after 

treatment (t2), Adenocarcinoma intestinal-type (ITAC); Squamous cell-carcinoma (SCC).
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Table 5. QLQ GLOBAL univariate and multivariate analysis.



241

Evolution of QoL in sinonasal cancer patients

tion decreased during the first year after surgery, and this issue 

should be further explored in the future.

In our experience, all patients have reported a significant 

improvement in QoL over time as shown in Figures 1, 2, and 3. 

In particular, considering SNOT-22, the delta of our total sample 

between scores at t0 and t2 is higher than Minimal Clinically 

Important Difference - MCID (39), therefore this variation may be 

considered clinically meaningful. We found this MCID specifi-

cally in the following categories: male, those under 60 years, 

never or former smokers, ECOG > 2, advanced stage, bilateral 

resection, skull base reconstruction, experiencing major compli-

cations, and undergoing IMRT.

Analyzing the independent predictors of QoL, we noticed that 

the female sex was significant in all questionnaires (Tables 3, 

4, 5): this confirms the trend reported in the literature (40) and 

the reasons behind this increased susceptibility by females are 

complex and still poorly understood (41). Differences between fe-

males and males in SNOT-22 scores tended to grow significantly 

after 18 months, whereas according to ASK-9 and QLQ-GLOBAL 

these variations were not significant.

Unexpectedly, we have found that smokers showed better 

ASK-9 scores than non-smokers (Table 4). Smoking is known to 

disrupt ciliary activity in the respiratory epithelium, to induce 

mucous hypersecretion and viscoelastic alteration; in addition, 

it favours the depletion of airway surface fluids, an increased 

oxidative stress, and the degradation of the inflammatory and 

immunological systems (42). In our opinion, the chronic effects of 

smoking on respiratory mucosa could have led to a lower per-

ception of the effects of cancer treatments rather than a sum-

mation of the effects. This represents an uncommon finding, 

as smoking habits are usually an irrelevant or even detrimental 

factor to QoL recovery after endonasal surgery (43,44).

Our results showed that age at treatment did not affect QoL 

significantly, and this is in line with other recent papers (45).

Notoriously, poor performance status was predictable of worst 

oncological outcomes in head and neck patients as they are 

usually older and with several comorbidities (46,47). Even in our 

experience pre-treatment performance status had a greater 

impact on QoL in all three administered questionnaires. Fragile 

patients, with ECOG > 2, registered statistically significant worse 

scores in SNOT-22, ASK-9, and QLQ-GLOBAL. Curiously after 18 

months, the differences between fragile patients and not ones 

according to SNOT-22 tended to decrease, while they increased 

considering QLQ-GLOBAL (Tables 3, 4, and 5).

The present study has some limitations: SNM are rare tumors 

and multicentric studies should be conducted to include a 
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Table 6. SNOT-22 item 12 (loss of taste/smell) univariate and multivariate analysis.
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larger number of patients, as well as a pre-operative QoL as-

sessment and a longer follow-up period, to gain more accurate 

outcomes about the factors that influence the subjects' QoL. 

Finally, QoL also depends on many cultural aspects, and our 

results from a European cohort may not be generalizable. In our 

opinion, with longer follow-up, QoL scores could be compared 

between the IMRT group vs non-IMRT and advanced vs early 

stages.

Conclusion
Sinonasal malignancies may heavily affect patients’ QoL. As of 

today, satisfactory outcomes in terms of both disease-specific 

survival and overall survival may be expected, for those patients 

presenting with an early-stage tumor. It is therefore imperative 

for rhinologists to focus also on the best possible QoL. Practical-

ly, we need to offer close outpatient visits to constantly monitor 

patients’ psychophysical status. For the first time in the litera-

ture, to the best of our knowledge, these three questionnaires 

(SNOT-22; ASK-9; EORTC-QLQ) have been used simultaneously 

to assess the quality of life of patients treated for nasosinusal 

neoplasms and how QoL changes over the time. Our analysis 

revealed that, besides the female sex, ECOG >2, and advanced 

stage, IMRT is the element that has the greatest impact on QoL. 

Because the delta between the QoL scores between these two 

groups decreased over time, these patients should be offered 

constant supportive care, especially in the initial months after 

surgery. Depending on their clinical conditions and question-

naire scores, we may tailor post-surgical steps and possibly 

identify patients who need multidisciplinary management and/

or specialistic psychological support. 

Authorship contribution
Conceptualization: OG, GM, PB, LGL, GF, AG; Data curation: GF, 

AG; Formal analysis: LGL, MC, SC; Investigation: OG, GM, LGL, GF, 

AG, PO; Methodology: GM, LGL, MC, SC; Supervision: GM, PB; 

Validation: GM, OG; Visualization: OS, GM, PB, LGL, SC; Roles/Wri-

ting – original draft: GF, AG, PO, LGL; Writing, review and editing: 

OG, GM, PB, MC, LGL.

Acknowledgement
None.

Conflict of interest
All authors declare they have no conflict of interest.

Funding
None.

V
ar

ia
b

le
u

n
iv

ar
ia

te
m

u
lt

iv
ar

ia
te

SN
O

T-
it

em
 1

2 
(m

ea
n

)
ra

n
d

o
m

 e
ff

ec
ts

 m
ix

ed
 m

o
d

el
s

in
te

ra
ct

io
n

 w
it

h
 ti

m
e

ra
n

d
o

m
 e

ff
ec

ts
 m

ix
ed

 m
o

d
el

s
in

te
ra

ct
io

n
 w

it
h

 ti
m

e

t0
t1

t2
co

ef
f

lo
w

er
u

p
p

er
p

co
ef

f
lo

w
er

u
p

p
er

p
co

ef
f

lo
w

er
u

p
p

er
p

co
ef

f
lo

w
er

u
p

p
er

p

Sk
ul

l b
as

e 
re

co
ns

tr
uc

tio
n

no
2,

7
2,

1
1,

5
re

f
re

f
re

f
re

f

ye
s

3,
0

2,
4

2,
0

0,
37

-0
,6

7
1,

40
0,

48
8

0,
58

9

M
aj

or
 c

om
p

lic
at

io
ns

no
2,

7
2,

2
1,

6
re

f
re

f
re

f
re

f

ye
s

4,
3

2,
5

2,
0

0,
75

-1
,0

7
2,

57
0,

41
9

0,
10

7

IM
RT

w

no
1,

6
1,

0
0,

8
re

f
re

f
re

f
re

f

ye
s

3,
7

3,
1

2,
3

1,
86

1,
01

2,
71

<
0.

00
1

0,
20

7
1,

51
0,

42
2,

60
0,

00
6

0,
21

2

Male (M); Female (F); Intensity-modulated radiotherapy (IMRT); Sino-nasal outcome test 

(SNOT-22); 1 month after treatment (t0); 6 months after treatment (t1); 18 months after 

treatment (t2), Adenocarcinoma intestinal-type (ITAC); Squamous cell-carcinoma (SCC).



244

Maggiore et al.

References 
1. Zimmer Lee A, Carrau Ricardo L. Neoplasms 

of the Nose and Paranasal Sinus. In: Bailey’s 
head and neck surgery: Otolaryngology 
5th ed., Philadelphia: Johnson Jonas T, 
Rosen Clark A. PA: Wolters Kluwer Health/ 
Lippincott Williams & Wilkins, 2014.

2. Llorente JL, López F, Suárez C, Hermsen MA. 
Sinonasal carcinoma: clinical, pathological, 
genetic and therapeutic advances. Nat Rev 
Clin Oncol. 2014 Aug;11(8):460-472. 

3. Paiar F, Cristaudo A, Gonnelli A, et al. 
Radiation-induced nausea and vomiting 
in head and neck cancer: Is it something 
worth considering in the intensity modu-
lated radiotherapy era? "A narrative review". 
Head Neck. 2020 Jan;42(1):131-137. 

4. Tatekawa H, Shimono T, Ohsawa M, Doishita 
S, Sakamoto S, Miki Y. Imaging features 
of benign mass lesions in the nasal cav-
ity and paranasal sinuses according to the 
2017 WHO classification. Jpn J Radiol. 2018 
Jun;36(6):361-381. 

5. Tong CCL, Palmer JN. Updates in the cause 
of sinonasal inverted papilloma and malig-
nant transformation to squamous cell car-
cinoma. Curr Opin Otolaryngol Head Neck 
Surg. 2021 Feb 1;29(1):59-64. 

6. Ferrari M, Taboni S, Carobbio ALC, et al. 
Sinonasal squamous cell carcinoma, a nar-
rative reappraisal of the current evidence. 
Cancers (Basel). 2021 Jun 7;13(11):2835. 

7. Ferrari M, Orlandi E, Bossi P. Sinonasal can-
cers treatments: state of the art. Curr Opin 
Oncol. 2021 May 1;33(3):196-205. 

8. Who.int. 2021. WHOQOL: Measuring Quality 
of Life. [online] Available at: https://www.
who.int/tools/whoqol. [Accessed 15 June 
2021]

9. Deshpande PR, Rajan S, Sudeepthi BL, 
Abdul Nazir CP. Patient-reported outcomes: 
A new era in clinical research. Perspect Clin 
Res. 2011;2(4):137-144. 

10. Chow VJ, Tsetsos N, Poutoglidis A, Georgalas 
C. Quality of life in sinonasal tumors: an up-
to-date review. Curr Opin Otolaryngol Head 
Neck Surg. 2022 Feb 1;30(1):46-57. 

11. NCCN Guidelines for Head and Neck 
Cancers V.1.2022 – Interim on 10/15/21

12. Oken MM, Creech RH, Tormey DC, Horton 
J, Davis TE, McFadden ET, Carbone PP. 
Toxicity and response criteria of the Eastern 
Cooperative Oncology Group. Am J Clin 
Oncol. 1982 Dec;5(6):649-655. 

13. Fayers PMAN, Aaronson N, Bjordal K , 
Groenvold M, Curran D, Bottomley A. EORTC 
QLQ-C30 scoring manual 3th ed. Brussels, 
Belgium, 2001.

14. Arraras JI, Arias F, Tejedor M, et al. The 
EORTC QLQ-C30 (version 3.0) Quality 
of Life questionnaire: validation study 
for Spain with head and neck cancer 
patients. Psychooncology. 2002 May-
Jun;11(3):249-56.

15. Mozzanica F, Preti A, Gera R, et al. Cross-
cul tura l  adaptat ion and va l idat ion 
of the SNOT-22 into Italian. Eur Arch 
Otorhinolaryngol. 2017 Feb;274(2):887-895. 
Erratum in: Eur Arch Otorhinolaryngol. 2022 

Jul;279(7):3753-3754. 
16. Little AS, Jahnke H, Nakaji P, Milligan J, 

Chapple K, White WL. The anterior skull 
base nasal inventory (ASK nasal inventory): 
a clinical tool for evaluating rhinological 
outcomes after endonasal surgery for pitui-
tary and cranial base lesions. Pituitary. 2012 
Dec;15(4):513-517.

17. Mody MD, Saba NF. Multimodal therapy for 
sinonasal malignancies: updates and review 
of current treatment. Curr Treat Options 
Oncol. 2020 Jan 16;21(1):4. 

18. Noel CW, de Almeida JR. Quality of life 
considerations for patients with ante-
rior and central skull base malignancies. J 
Neurooncol. 2020 Dec;150(3):501-508.

19. K i m  B Y,  S o n  H L ,  K a n g  S G ,  e t  a l . 
Postoperative nasal symptoms associ-
ated with an endoscopic endonasal 
transsphenoidal  approach.  Eur Arch 
Otorhinolaryngol. 2013 Mar;270(4):1355-
1359.

20. Pacino GA, Salvatore C, Antonino M, Cristina 
DMM, Piero P, Giacomo S. Advanced olfac-
tory neuroblastoma in a teenager: a clinical 
case and short review of literature. Childs 
Nerv Syst. 2020 Mar;36(3):485-489. Erratum 
in: Childs Nerv Syst. 2020 May;36(5):1083. 

21. Maggiore G, Lazio MS, Gallo O. Treatment 
of pediatric esthesioneuroblastoma with 
smell preservation. Auris Nasus Larynx. 2018 
Oct;45(5):1107-1112.

22. Famuyide A, Juliano A, Moonis G. MRI of 
sinonasal malignancies. Top Magn Reson 
Imaging. 2021 Jun 1;30(3):139-149. 

23. Moya-Plana A, Bresson D, Temam S, Kolb F, 
Janot F, Herman P. Development of mini-
mally invasive surgery for sinonasal malig-
nancy. Eur Ann Otorhinolaryngol Head 
Neck Dis. 2016 Dec;133(6):405-411. 

24. Castelnuovo P, Lambertoni A, Sileo G, et 
al. Critical review of multidisciplinary 
approaches for  managing sinonasal 
tumors with orbital involvement. Acta 
Otorhinolaryngol Ital. 2021 Apr;41(Suppl. 
1):S76-S89. 

25. Fan M, Kang JJ, Lee A, et al. Outcomes and 
toxicities of definitive radiotherapy and reir-
radiation using 3-dimensional conformal or 
intensity-modulated (pencil beam) proton 
therapy for patients with nasal cavity and 
paranasal sinus malignancies. Cancer. 2020 
Jan 1;126(9):1905-1916. 

26. Gebauer J, Mehta P, Fahlbusch FB, Schmid 
SM, Rades D, Janssen S. Hypothalamic-
pituitary axis dysfunction after whole brain 
radiotherapy - A Cohort Study. Anticancer 
Res. 2020 Oct;40(10):5787-5792. 

27. Cao C, Jiang F, Jin Q, et al. Locoregional 
extension and patterns of failure for naso-
pharyngeal carcinoma with intracranial 
extension. Oral Oncol. 2018 Apr;79:27-32.

28. Friedland CJ. Head and Neck Cancer: 
Identifying depression as a comorbidity 
among patients. Clin J Oncol Nurs. 2019 Feb 
1;23(1):99-102. 

29. Warinner CB, Bergmark RW, Sethi R, Rettig 
EM. Cancer-related activity limitations 
among head and neck cancer survivors. 

Laryngoscope. 2022 Mar;132(3):593-599. 
30. Shah RR, Maina IW, Patel NN, et al. 

Incidence, risk factors, and outcomes of 
endoscopic sinus surgery after endoscopic 
skull-base surgery. Int Forum Allergy Rhinol. 
2020 Apr;10(4):521-525.

31. Glicksman JT, Parasher AK, Brooks SG, et 
al. Sinonasal quality of life after endo-
scopic resection of malignant sinonasal 
and skull base tumors. Laryngoscope. 2018 
Apr;128(4):789-793.

32. Alshammari DM, Almomen A, Taha M, 
Albahrna H, Alshammari S. Quality of Life 
and morbidity after endoscopic endona-
sal skull base surgeries using the sinona-
sal outcomes test (snot): a tertiary hospital 
experience. Int J Otolaryngol. 2021 May 
8;2021:6659221.

33. SNLG - Linee guida di prevenzione onco-
logica cancerogeni occupazionali: preven-
zione ed emersione dei tumori profession-
ali, https://www.regione.toscana.it/docu-
ments/10180/320308/Linee%20guida%20
di%20prevenzione%20oncologica%20
cancerogeni%20occupazionali/593eb15e-
049e-453e-b5e8-ed0b238e322d

34. Alshammari DM, Almomen A, Taha M, 
Albahrna H, Alshammari S. Quality of Life 
and morbidity after endoscopic endona-
sal skull base surgeries using the sinona-
sal outcomes test (snot): a tertiary hospital 
experience. Int J Otolaryngol. 2021 May 
8;2021:6659221. 

35. Little AS, Kelly D, Milligan J, et al. Predictors 
of sinonasal quality of life and nasal morbid-
ity after fully endoscopic transsphenoidal 
surgery. J Neurosurg. 2015 Jun;122(6):1458-
1465. 

36. Tyler MA, Mohamed ASR, Smith JB, et al. 
Long-term quality of life after definitive 
treatment of sinonasal and nasopharyn-
geal malignancies. Laryngoscope. 2020 
Jan;130(1):86-93. 

37. Castelnuovo P, Lepera D, Turri-Zanoni M, 
et al. Quality of life following endoscopic 
endonasal resection of anterior skull base 
cancers. J Neurosurg. 2013 Dec;119(6):1401-
1409.

38. Gil Z, Abergel A, Spektor S, Shabtai E, 
Khafif A, Fliss DM. Development of a can-
cer-specific anterior skull base quality-
of-life questionnaire. J Neurosurg. 2004 
May;100(5):813-819. 

39. Phillips KM, Hoehle LP, Caradonna DS, Gray 
ST, Sedaghat AR. Minimal clinically impor-
tant difference for the 22-item Sinonasal 
Outcome Test in medically managed 
patients with chronic rhinosinusitis. Clin 
Otolaryngol. 2018 Oct;43(5):1328-1334.

40. Cavel O, Abergel A, Margalit N, Fliss DM, 
Gil Z. Quality of life following endoscopic 
resection of skull base tumors. J Neurol Surg 
B Skull Base. 2012 Apr;73(2):112-116. 

41. Terrell JE, Ronis DL, Fowler KE, et al. Clinical 
predictors of quality of life in patients with 
head and neck cancer. Arch Otolaryngol 
Head Neck Surg. 2004 Apr;130(4):401-408.

42. Prasetyo A, Sadhana U, Budiman J. Nasal 
mucociliary clearance in smokers: a system-



245

Evolution of QoL in sinonasal cancer patients

atic review. Int Arch Otorhinolaryngol. 2021 
Jan;25(1):e160-e169.

43. Smith TL, Mendolia-Loffredo S, Loehrl 
TA, Sparapani R, Laud PW, Nattinger AB. 
Predictive factors and outcomes in endo-
scopic sinus surgery for chronic rhinosinusi-
tis. Laryngoscope. 2005 Dec;115(12):2199-
205. 

44. K atotomichelak is  M,  S imopoulos E , 
Tripsianis G, et al. The effects of smoking 
on quality of life recovery after surgery 
for chronic rhinosinusitis. Rhinology. 2014 
Dec;52(4):341-347.

45. Molteni G, Sacchetto A, Saccardo T, Gulino 
A, Marchioni D. Quality of Life evaluation 
after trans-nasal endoscopic surgery for 

skull base tumors. Am J Rhinol Allergy. 2021 
Jul;35(4):507-515.

46. Pogorzelski M, Hilser T, Ting SC, et al. 
Identification of a prognostic clinical score 
for patients with recurrent or metastatic 
squamous cell carcinoma of the head and 
neck treated with systemic therapy includ-
ing cetuximab. Front Oncol. 2021 May 
13;11:635096.

47. I rawan C,  Benbella LG,  Rachman A, 
Mansjoer A. Factors that influence 2-year 
progression-free survival among head and 
neck cancer patients. J Epidemiol Glob 
Health. 2022 Mar;12(1):16-24.

Angela Gasparini, MD 

Department of Otorhinolaryngology

Careggi University Hospital

Largo Brambilla 3

50134, Florence

Italy 

Tel: +39 0557947989

E-mail: 

gaspariniangela06@gmail.com

Giandomenico Maggiore 0000-0002-2741-4460

Giuseppe Fancello none

Angela Gasparini 0000-0003-2777-6100

Luca Giovanni Locatello 0000-0002-1879-5580

Pietro Orlando 0000-0002-2372-2407

Martina Chieca 0000-0002-0247-9938

Saverio Caini 0000-0002-2262-1102

Carlotta Becherini 0000-0002-0597-7537

Pierluigi Bonomo none

Oreste Gallo 0000-0003-3426-7179


