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Clinical outcomes and prognostic 
factors of head and neck squamous cell 
carcinoma: a ten-year follow-up study

Abstract: Traditional guidelines for determining the prognosis of 
patients with head and neck squamous cell carcinoma (HNSCC) are 
used to make therapeutic decisions. However, only 50% of the patients 
had lived for more than five years. The present study aimed to analyze 
the correlation of traditional prognostic factors such as tumor size, 
histological grading, regional metastases, and treatment with the survival 
of patients with HNSCC. A total of 78 patients diagnosed with HNSCC 
were followed up for 10 years after diagnosis and treatment. The health 
status of the patients was tracked at four time points, and according to 
the evolution of the patients and their final clinical status, we performed 
a prognostic analysis based on the clinical outcomes observed during 
the follow-up period. The final study cohort comprised 50 patients. Most 
patients had tumors < 4 cm in size (64%) and no regional metastases 
(64%); no patients had distant metastases at the time of diagnosis. Most 
individuals had tumors with good (48%) and moderate (46%) degrees of 
malignancy. At the end of the follow-up period, only 14% of the patients 
were discharged, 42% died of the tumor, and 44% remained under 
observation owing to the presence of a potentially malignant disorder, 
relapse, or metastases. This analysis showed that traditional prognostic 
factors were not accurate in detecting subclinical changes or predicting 
the clinical evolution of patients. 

Keywords: Disease-Free Survival; Head and Neck Neoplasms; 
Prognosis. 

Introduction

Head and neck squamous cell carcinoma (HNSCC) is the 18th most 
prevalent cancer worldwide. However, its incidence and mortality rates 
are high in certain regions with low human development indices, and 
in men.1 This disease is related to risk factors such as smoking, alcohol 
consumption, human papillomavirus (HPV) infection, oropharyngeal 
and laryngeal tumors, sun exposure, and eating habits.2

Currently, the guidelines for determining prognosis include tumor 
size measurement, histological grading, local and/or distant lymph node 
involvement, and tumor staging, which are carefully used in the therapeutic 
decision-making and follow-up of patients with HNSCC.3 These guidelines 
have been discussed because only 50% of patients live for more than  
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5 years,4 with even lower mean survival rates in cases 
of metastases and recurrence (rarely exceeding 1 year).5 
Therefore, other clinical and pathological factors 
associated with survival, such as treatment, age, and 
tumor location, are increasingly being considered in 
the prognosis analysis.6 Additionally, research on the 
development of biomarkers for precision medicine 
is increasingly being undertaken.5 

Thus, the present study aimed to analyze the 
correlation between prognostic factors such as tumor 
size, histological grading, regional metastases, and 
treatment, and the survival of patients with HNSCC 
over a 10-year follow-up period. 

Methodology

Study cohort and clinical parameters
The convenience cohort comprised patients 

diagnosed with primary HNSCC who were treated 
at the Head and Neck Surgery Outpatient Clinic of 
the Otorhinolaryngology Department of Hospital de 
Clínicas de Porto Alegre (HCPA) between October 
2009 and October 2010. 

During the diagnostic process, the participants 
were interviewed to obtain information regarding 
sex, age, ethnic group, and tobacco and/or alcohol 
consumption. Data on the characteristics of the tumors 
and follow-ups were obtained from hospital records 
after the treatment of the patients, a procedure that 
did not affect adequate therapy for each case. These 
patients were followed up for 10 years, and those 
without complete records were excluded.

Treatment
Patients received the treatment indicated 

in the hospital’s HNSCC care protocol for each 
case, which included: surgery alone, surgery 
plus radiotherapy, surgery plus radiotherapy and 
chemotherapy, chemotherapy alone, or chemotherapy 
plus radiotherapy. Patients who had undergone 
radiotherapy or chemotherapy before surgery were 
excluded from the study.

Clinical staging and histological grading
Tumors were classified according to the TNM 

system of the American Joint Committee on Cancer.7 

Histological grading (HG) was performed according 
to the standardization of Bryne et al.8 by blinded 
pathologists to identify the specimens. Reproducibility 
was confirmed over the study period by selecting 
one out of every 20 slides for reassessment after a 
7-day interval (kappa > 0.7). HG was performed on 
the surgical specimens in all patients except one, 
who was considered inoperable (HG performed on 
incisional biopsy tissue).

Survival analysis

Follow-up 
Data were collected at four time points: F1, 2.5 years; 

F2, 5 years; F3, 7.5 years; and F4, 10 years. At different 
follow-up time points, the cohort was categorized into 
the following groups of patients: without recurrence; 
with recurrence; with metastases; and who died due 
to the tumor. Therefore, this categorization varied 
depending on the  condition of the patient at the time 
of data collection.

Prognosis
Prognosis was determined according to the  

progression of the patient during the follow-up 
period, and categorized as follows: good prognosis 
- absence of clinical signs, recurrence, metastasis, 
or progression to death; reserved prognosis - 
potentially malignant disorders (PMD), recurrence 
or metastasis; and poor prognosis - death due to  
the tumor. 

Final clinical status
At the end of the 10-year follow-up period, patients 

were reclassified according to their final clinical 
status: discharged; without recurrence; with PMD; 
with recurrence, metastasis, or death from the tumor. 

Statistical analysis 
The Statistical analysis was performed using the 

Statistical Package for the Social Sciences version 
17.0 (SPSS Inc., Chicago, USA). Age is presented as 
mean and standard deviation. Data such as sex, 
ethnic group, smoking habits, alcohol consumption, 
type of treatment, evaluation of tumor samples, 
prognosis, current status, and cause of death are 
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expressed as percentages. The distribution of patient 
status according to follow-up time was analyzed 
using the Kruskal–Wallis test. The association of 
prognosis, current events, and cause of death with 
tumor grade, TNM, and smoking or alcohol habits 
was assessed using the Pearson’s chi-square test. 
Survival analysis was performed using the Kaplan–
Meier test, and the association between variables 
was assessed using the log-rank test. Statistical 
significance was set at 5% (p ≤ 0.05).

Results 

Study cohort and clinical parameters
The initial cohort comprised 78 patients, twenty-

eight of them were excluded. The patients were aged 
between 37 and 77 years, and the majority were men 
(84%). Most individuals had used tobacco (98%) and 
alcohol (94%) at some point before diagnosis, and the 
mouth (oral 50% and lip 20%) was the predominant 
tumor site. Data related to alcohol and tobacco 
consumption were analyzed, including the type of 
substance and amount consumed per day, and habit 
duration. However, no statistically significant results 
were found in relation to prognosis. Considering 
comorbidities, 46% of the patients had systemic 
diseases (diabetes, heart disease, or hypertension). 
The characteristics of the patients, clinical staging, 
HG, and the type of treatment performed in the final 
sample (50 patients) are summarized in Table 1. 

Treatment
In particular, 68% of the patients underwent 

surgery alone, and 30% received some form of adjuvant 
treatment. One patient (2%) had an inoperable tumor 
and received radiotherapy plus chemotherapy. 

Clinical staging and histological grading
Most patients in the cohort had tumors < 4 cm (64%) in 

size, no regional metastasis (64%), or distant metastases at 
the time of diagnosis. Most individuals (94%) had tumors 
with good or moderate histological grades. 

Survival analysis
The overall analysis showed that events related 

to patient survival occurred from the first month 

Table 1. Clinical parameters, type of treatment, and specimen 
evaluation.

Variable

Age Mean  58,2 SD 9,953 (%)

n %

Gender

Male 42 84

Female 8 16

Skin

Caucasian 40 80

Non-Caucasian 5 20

Tobacco

Current 21 42

Former 28 56

Never 1 2

Alcohol

Current 25 50

Former 22 44

Never 3 6

Location 

Oral 35 70

Tongue 11 22

Floor 5 10

Palate 6 12

Cheek mucosa 3 6

Neck 15 30

Oropharynx 3 6

Hypopharynx 5 8

Larynx 7 16

Lip 10 20

Size

T1/T2 32 64

T3/T4 18 36

Regional metastases

N0 32 64

N1/N2/N3 18 36

Treatment

Surgery 34 68

Surgery/ radiotherapy 13 26

Surgery/radiotherapy/
chemotherapy

2 4

Radiotherapy/chemotherapy 1 2

Histological grading 

Good 24 48

Moderate 23 46

Poor 3 6

Total 50 100
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up to nine years and nine months of follow-up 
(Figure 1A). The proportion of surviving patients 
gradually decreased up to 7.5 years (F1, 48/50 = 
96%; F2, 37/50 = 74%; F3, 30/50 = 60%; F4, 29/50 = 
58%). During the first 2.5 years of follow-up, there 
was no significant change in the clinical status of 
the patients (p = 0.070) (data not shown); however, 
there was a significant increase in the number 
of deaths after 2.5 years (p = 0.028) and 5 years  
(p < 0.0001) of follow-up. The number of patients 

without recurrence increased (p < 0.0001) between 
7.5 and 10 years (Figure 1B). Smoking cessation  
(p = 0.622) and alcohol consumption (p = 0.204) did 
not affect patient prognosis. Systemic comorbidities 
were not associated with patient prognoses.

HG did not influence patient survival for up to 5 
years of follow-up (F1, p = 0.955; F2, p = 0.699). However, 
after 5 years of follow-up, patients with tumors with 
a good degree of malignancy had a higher survival 
rate (F3, p = 0.001; F4, p = 0.033) (Figure 2). 

Figure 1. (a) Kaplan–Meier of global survival. p values from Kruskal-Wallis test, p ≤ 0.05; (b) Kaplan–Meier analysis showing 
evaluation of patients at the four time points of data collection. p values from Kruskal–Wallis test, p ≤ 0.05. 
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At 5 years, there was an association between tumor 
size < 4 cm (T1/T2) and a higher patient survival 
rate (F2, p=0.010). This association was not observed 
at other follow-up time points (F1, p  = 0.217; F3,  
p = 0.514; F4, p = 0.439) (Figure 3). 

Regional metastases were associated with higher 
patient survival in the follow-up period of up to 
2.5 years (F1, p = 0.046). This relationship was not 
observed at other follow-up time points (F2, p = 0.378; 
F3, p = 0.084; F4, p = 0.311) (Figure 4).

The proportions of patients with good and poor 
prognoses were similar (44% and 42 %, respectively). 
At the end of the study, only 14% of the patients were 
discharged, whereas 44% remained under follow-up 
because of the presence of a potentially malignant 
disorder (PMD) at the primary tumor site, treatment for 
another tumor, and the presence of metastases (Table 1). 

An association was observed between good 
prognosis and treatment with surgery alone (p = 0.022), 
tumor size < 4 cm (p = 0.005), absence of regional 

Figure 2. Kaplan–Meier survival curves at different follow-up time points according to the histopathological grade (HG). 
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metastases (p=0.026), and tumors with a low degree 
of malignancy (p = 0.016). We observed an association 
trend between poor prognosis and T3 and T4 lesions 
in the mouth (p = 0.052). In cases of lip lesions, 
patients who underwent surgery alone showed 
a good prognosis (p = 0.035) and patients with 
N0 at the time of diagnosis had a good outcome  
(p = 0.035) (Table 2). 

According to the tumor location, the patients 
had reserved and poor prognoses after 7.5 years of 
follow-up. The prognosis of patients with tumors 
located in the hypopharynx, buccal mucosa, palate, 

and floor of the mouth worsened after F3 (p = 0.045). 
At F4, the prognosis of patients with lip tumors also 
worsened (p = 0.002). Tumor location had no influence 
on prognosis for up to 7.5 years of follow-up (F1,  
p =  0.105; F2, p = 0.100) (Figure 5).

Discussion

We present the clinical evolution of 50 patients 
diagnosed with HNSCC in a 10-year follow-up study 
to determine how traditional prognostic factors 
correlate with patient survival at four distinct time 

Figure 3. Kaplan–Meier survival curves at different follow-up time points according to the size of the primary tumor.
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points. The study contribute to the understanding 
of a disease with a heterogeneous clinical course.

An association between good prognosis and 
treatment with surgery alone, tumor size < 4 cm, 
absence of regional metastases, and a low degree 
of malignancy was observed in patients with a less 
advanced clinical stage of the primary tumor when 
treated with a single therapeutic modality (surgical 
removal of the tumor), and the patients did not develop 
secondary tumors. This finding indicates that better 
patient prognosis is a consequence of early diagnosis 

rather than surgical treatment. Patients with tumors 
in the neck area have been treated exclusively with 
radiotherapy, with good results in terms of quality of 
life, because avoiding mutilating surgery is a positive 
factor.1,9. An important aspect of therapy choice is 
bias in sample selection because studies on adjuvant 
therapies include patients who cannot be treated 
surgically (at advanced stages of the disease), which 
does not allow a comparison between modalities.9

In this study, 56% and 44% of the individuals were 
ex-smokers and former alcohol users, respectively. 
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Figure 4. Kaplan–Meier survival curve showing the influence of a positive lymph node on the final clinical status of patients after 
a 10-year follow-up period.
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Table 2. Association between patient prognosis over the 10-year follow-up period and clinical parameters, treatment modalities, 
and tumor histological grading.

Variable Good Reserved Bad Total p-value Full sample

Size

Oral

T1/T2 6 4 5 15    

T3/T4 2 0 8 10 0,052  

Neck

T1/T2 5 1 3 9   Total: 50

T3/T4 1 0 5 6 0,156 p = 0,005

Lip

T1/T2 7 1 0 8    

T3/T4 1 1 0 2 0,236  

Regional metastasis

Oral

N0 6 3 5 14    

N1/N2/N3 2 1 8 11 0,184  

Neck

N0 4 1 4 9   Total: 50

N1/N2/N3 2 0 4 6 0,574 p =  0,026

Lip

N0 8 1 0 9    

N1/N2/N3 0 1 0 1 *0,035  

Treatment

Oral

Surgery alone 7 4 5 16    

Other treatment 1 0 8 9 0,095  

Neck

Surgery alone 4 1 4 9   Total: 50

Other treatment 2 0 4 6 0,486 p = 0,022

Lip

Surgery alone 8 1 0 9    

Other treatment 0 1 0 1 *0,035  

Histopathological grading

Oral

Low 6 3 3 12    

Moderate 2 1 7 10    

Hight 0 0 3 3 0,109  

Neck

Low 1 1 2 4    

Moderate 5 0 6 11   Total: 50

Hight 0 0 0 0 0,216 p =  0,016

Lip

Low 6 2 0 8    

Moderate 2 0 0 2    

Hight 0 0 0 0 0,429  

*Pearson’s chi-square test, p ≤ 0.05.
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However, an interesting finding was that cessation of 
these habits did not affect patient survival, probably 
because of the cumulative damage caused by these 
substances.10 We found a worse prognosis after 7.5 
years of follow-up for tumors that were strongly 
associated with smoking (hypopharynx and mouth).

The literature discusses the issue of the ideal 
follow-up time, as 45% of patients experience some 
type of secondary event after primary curative 
treatment. The traditional 5-year follow-up period is 
based on a consensus on guideline standardization 

and not on scientific evidence.11,12 In line with 
this, we observed changes in the clinical status of 
patients up to nine years and nine months after 
the initial treatment. 

The data obtained in this study showed a disparity 
between the percentage of patients diagnosed in the 
early stages of the disease (T1/T2 = 64%, N0 = 64%) and 
those discharged during hospital follow-up ( 14%) in 
the final period. With more than half of the patients 
diagnosed in the early stages, we expected a higher 
percentage of cures. Instead, 86% of patients had 
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Figure 5. Kaplan–Meier survival curve showing the influence of tumor location on patient prognosis in the 10-year follow-up period.
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potentially malignant disorders, relapsed, metastasis, 
or died.

 The presence of regional metastases at the time of 
initial diagnosis was associated with higher patient 
survival at 2.5 years of follow-up with the use of a 
more aggressive therapeutic approach at this clinical 
stage to avoid the occurrence of secondary events. The 
authors believe that the development of undetectable 
regional metastases increased the number of deaths 
between 2.5 and five years.

In the present study, there was a relationship 
between tumor size < 4 cm and prolonged patient 
survival in the 5-year follow-up period, which is in line 
with the literature. However, due to the heterogeneous 
clinical behavior of HNSCC, the major cause of death 
was the development of regional metastases within 
10 years.1,11

Additionally, important changes in the health 
status of patients were observed after five years, with 
a gradual increase in the number of deaths up to 7.5 
years of monitoring and an increase in the number 
of living patients without recurrence after this time 
point, indicating that the disease may be controlled in 
cases of reserved prognosis. In such cases, the success 
of the oncological treatment strategy depends on 
the age of the patient and the presence of associated 
comorbidities.13 However, in the present study, data 
on the presence of systemic diseases were not related 
to patient prognosis. 

The mean age of the patients in the cohort was 
slightly lower than the overall mean age for HNSCC,14 
which may have contributed to disease control (even 
if a worsening prognosis was detected at specific 
time points). Given this fact, a follow-up longer than 
5 years is also recommended as a result of the longer 
life expectancy, as the risk of secondary events related 
to the tumor increases with time.6

Many researchers have considered using a single 
follow-up routine for the entire head and neck. 
However, although there are common etiological 
factors for the entire anatomical structure, those 
that differ between sites affect both the course and 
prognosis of the disease.11,15 In line with this, in the 
present study involving a heterogeneous sample of 
mouth and neck SCC, patient prognosis changed 
from good to poor after 7.5 years of follow-up in 

cases of hypopharynx, cheek mucosa, palate, mouth 
floor, and lip SCCs. 

According to the literature, HG has a high 
prognostic value, with prognosis worsening with the 
rate of tumor undifferentiation.8 We only observed an 
association between well-differentiated tumors and 
a good prognosis after 5 years of survival; we did not 
find an association between undifferentiated tumors 
and a worse prognosis. Thus, even if HG is relevant 
for the prediction of good long-term prognosis, its 
predictive ability in patients with poor HG requires 
improvement. This difficulty was encountered in the 
present study because only 14% of the patients were 
discharged after 10 years of follow-up. 

HPV status is an important factor in guiding 
therapeutic decision-making with respect to patient 
monitoring and predicting patient survival. Although 
the literature refers to HNSCC as a single disease, 
HPV-positive tumors of the oropharynx have distinct 
microscopic and molecular characteristics and a 
definite clinical course.16 This study had a bias. 
HPV infection was not evaluated in the initial data 
collection because it was only in 2017 that the new 
TNM classification, considering its important role 
in patient staging, was published.17

The 8th TNM edition of the American Joint 
Committee on Cancer/International Union Against 
Cancer (AJCC/UICC) staging system introduced the 
tumor depth of invasion (DOI) at the T stage and the 
incorporation of extracapsular spread (ECS) at the 
N stage to improve its prognostic value.18,19  Because 
the present study was retrospective, data referring 
to pretreatment imaging examinations and access 
to histological slides were no longer possible, and 
we were unable to reclassify the samples using the 
8th TNM edition. Despite this limitation, we believe 
that the follow-up period of the patients was longer 
than that in previous studies.19,20 

Therefore, the cohort was classified according to 
the 7th edition, which does not consider pathological 
findings, such as the DOI of the primary tumor 
or tumor ECS in cervical lymph node metastasis. 
Although previous studies failed to find a direct 
relationship between the DOI and prognosis, they 
found a strong correlation between the DOI and the 
risk of nodal metastasis, especially in early stage 
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tumors.19,20  In the present study, several patients 
progressed from less advanced to more advanced 
cancer stages during the follow-up period and had 
similar or better survival rates. Patients with higher 
N1 stage had improved 5-year survival rates, probably 
because of the association between surgery and 
neck dissection, radiotherapy, and/or chemotherapy 
during the second treatment. This change in treatment 
planning is an advantage of the new 8th edition 
classification over the previous one; upstaging T1 to T2 
is decisive, as T1 patients could be at risk of developing 
occult metastatic lymph nodes and locoregional 
recurrences 20. Tumor staging is essential as it provides 
guidelines for the treatment and management of 
patients. In the present study, analysis of the 10-year 
follow-up showed that traditional prognostic factors 
were not accurate in detecting subclinical changes 
or predicting patient prognosis.6

Over the last three decades, the panorama of 
HNSCC etiopathogenesis has changed. Early exposure 

to risk factors has made the disease more common 
among young adults,21 and the differences in prognosis 
between analyses of anatomical areas15,22,23 and 
advances in knowledge of tumor molecular biology24  
support the idea that the disease should be studied and 
analyzed on an individual basis. Because the outcome 
of HNSCC is difficult to predict 3, the knowledge of 
factors that reflect the biological profile of the disease 
and changes in its behavior over time are important 
for improving patient survival. 
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