Treatment of laryngeal cancer in a
tertiary hospital - survival analysis of 10
years of experience
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Laryngeal cancer is the second most common
Joana Barreto neoplasm of the upper aero-digestive tract. The
Hospital Pedro Hispano, Matosinhos, Portugal aim of this study is to epidemiologically characterize
the patients with laryngeal cancer diagnosed and
treated at our institution, as well as to carry out an
analysis of their survival.
Aretrospective study was conducted which included
150 patients with a mean age at diagnosis of 62.8 +
9.5 years, 145 of whom were male, 92.5% had smoking
Miguel Viana habits and 83.7% had alcohol habits.
Hospital Pedro Hispano, Matosinhos, Portugal Patients with early stages at diagnosis (O, | and 1)
had a disease-related survival rate of 92% at 5 years
compared to patients with advanced stages (Il or IV),
who had a survival rate of 58%.
As expected, patient survival varied significantly
between all the different prognostic groups defined
by the American Joint Commmittee on Cancer (AJCC)
(p=<0.001).
Our study shows that patients with laryngeal
carcinoma diagnosed and treated at our center have
an epidemiology and survival rate comparable to
those reported in the literature.
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Factors; Prognosis.
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Introduction
Laryngeal cancer ranks as the second most
common upper aerodigestive tract neoplasm
after oral cavity carcinoma'. In Portugal, 529
new cases of laryngeal cancer were detected
in 2020, with 329 deaths'. It affects more men
than women, with an overall ratio of 7:1.
The principal risk factors for this cancer are
tobacco and alcohol use?. Alone, each of these
factors has a linear relationship with the risk of
developinglaryngealcancer,buttogether,they
Jcé’ar;zsg:r“r‘:teoncez have a synergistic effect? These risk factors are
joanaccabarreto@gmail.com highly prevalentin the Portuguese population;
however, there has been a decreasing trend
Article received on January 4, 2024. in tobacco use since the 2000s, with 14% of
Accepted for publication on April 3, 2024. Portuguese adults currently smoking tobacco
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daily, which is below the 17% reported for
the European Union (EU)® Conversely, adult
alcohol consumption is higher than the EU
average® 4, being 3.5-fold higher in men than
in women* The treatment depends on the
disease stage® at diagnosis. While surgery has
traditionally been the primary approach for
localized disease, non-surgical options such
as radiotherapy and chemotherapy are viable
options that can preserve organ function?.
The b5-year survival rate for patients with
laryngeal carcinoma reportedly ranges
between 54-56% in the United States® and 58-
65% in Denmark’. The objective of this study
was to epidemiologically characterize the
patients diagnosed and treated for laryngeal
carcinoma in our institution, and to analyze
their survival.

Materials and methods

A retrospective review was conducted of all
cases of laryngeal carcinoma diagnosed and
treated at our institution between January
1, 2013 and December 31, 2022. All patients
diagnosed during this period were included in
the study, with no selection criteria.

The parameters analyzed were age, sex,
smoking habit, drinking habit, tumor site,
histological type, disease stage at diagnosis
according to the American Joint Commission
on Cancer (AJCC)% and type of treatment.
We also examined the time between first
otorhinolaryngologic observation and
histological diagnosis,andinsurgical cases,the
time from surgical decision to the procedure.
The descriptive analysis of continuous
variables used mean and standard deviation
(SD), and median and interquartile range (IQR)
for variables with a non-normal distribution.
Normal distribution was evaluated using the
asymmetry and peakedness tests. Categorical
parameters are presented as frequencies and
percentages. Survival was analyzed by 5-year
cumulative occurrence and the Kaplan-Meier
method. Cox regression was used to analyze
each of the variables separately to analyze
their association with survival. Subsequently,
statistically significant variables (p < 0.05) were
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included in a multivariate analysis to exclude
potential confounding factors.

Results

Thisstudyanalyzed 150 patientsdiagnosedand
treated for laryngeal carcinoma in the study
period. The median time until diagnosis was
2.8years,withan IQRof39years. The meanage
at diagnosis was 62.8 + 9.5 years and the study
included 145 (96.7%) men and five women.
Regarding risk factors, 92.5% participants had
a smoking habit; 19.4% were ex-smokers and
73.1% active smokers at diagnosis. Only 7.5% of
the patients had never smoked, and 83.7% of
the study sample reported drinking alcohol.
The most common tumor site was the glottis
(70.7%), followed by the supraglottis (28.0%)
and subglottis (1.3%). Most of the patients
(58%) had advanced (stage Ill or IV) laryngeal
cancer at diagnosis. Additionally, patients
with other synchronous or metachronous
primary neoplasms were also identified,
totaling 22 patients (14.7%) and 24 neoplasms,
mostly lung cancer. Table 1T summarizes the
patient data. Regarding treatment, 80% of the
patients underwent surgery, which included
transoral laser microsurgery (TLM) or total
laryngectomy, with or without lymph node
dissection, depending on the indication.
Survival is presented as overall survival (OS)
and disease-specific survival (DS) in Table 2.
Patients diagnosed with early stage (O, |, or
I1) laryngeal cancer had a 5-year DS of 92%,
while those with advanced stage (lll or V)
reached 58%. Considering all stages, the study
sample demonstrated a 5-year OS of 65%
and DS of 72%. Moreover, the most frequent
cause of death not related to laryngeal
carcinoma was lung cancer. Figure 1 displays
the Kaplan-Meier curves for DS categorized
by prognostic staging. As anticipated, patient
survival exhibited significant variation among
the different prognostic groups, with p <
0.001 in the logrank test. Figure 2 illustrates
the Kaplan-Meier curves for DS categorized
by the type of treatment, which was strongly
influenced by the disease stage. Cox regression
was employed to investigate the potential



Table 1
e Patients (n=150

Age (years) - mean and SD
Sex - n (%)

Male

Female
Time until diagnosis (years) - median and IQR
Time until diagnosis (days) - median and IQR
Time until surgery (days) - mean and SD
Smoking habit - n (%)

Non-smoker

Ex-smoker

Smoker at diagnosis, but quit

Smoker at diagnosis and maintained
Drinking habit - n (%)
Histological type - n (%)

Squamous cell carcinoma

Sarcomatoid variant

Warty variant
Staging - T-n (%)

Tis

T4b
Staging - N - n (%)
NO
N1
N2a
N2b
N2c
N3a
N3b
Staging - M - n (%)
MO
M1
Prognostic staging - n (%)
0
|
[l
I
IVa
Vb
Ve
Site - n (%)
Supraglottic
Glottic
Subglottic
Main treatment - (%)
TLM
Total laryngectomy
CRT
RT
Palliative treatment
Postoperative adjuvant therapy - n (%)
Not applicable
None
RT
CRT

Synchronous or metachronous neoplasms - n (%)

62,8+95
145 (96,7)
5 (3,3)
2,8 (2,9)
21 (14)
10,4 + 81
10 (7.5)
26 (19,4)
74 (55,2)
24 (17.9)
72 (83.7)
146 (97,3)
3 (2,0)
1 (0,7)
3 (2,0)
35 (23,3)
3 (20,7)
47 (313)
32 (21,3)
2 (1,3)
103 (691)
8 (5,4)
6 (4,0)
9 (6,0)
12 (81)
3 (2,0)
8 (5,4)
142 (95,9)
6 (41)
3 (2,0)
35 (23,6)
24 (16,2)
31 (20,9)
37 (25,0)
12 81
6 (41)
42 (28,0)
106 (70,7)
2 (1,3)
61 (40,7)
60 (40,0)
15 (10,0)
4 2,7)
10 (6,7)
29 (19,3)
64 (42.7)
37 (24,7)
20 (13,3)
22 (14.7)

Note: IQR - Interquartile Range; SD - Standard Deviation; TLM - Transoral Laser Microsurgery; CRT - Chemoradiotherapy;
RT - Radiotherapy. *9 missing values for smoking habits; 64 missing values for drinking habits; 1 missing value for staging - N;

2 missing values for staging - M; 2 missing values for prognostic staging.
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Table 2

associations between survival and variables of
age, sex, smoking habit, drinking habit, tumor
site, and histological type, and showed no
significant associations.

Nevertheless, both the AJCC prognostic stage
and type of treatment showed a statistically
significant association with survival when
analyzed individually. After adjustment for
confounding factors via multivariate analysis,
while the type of treatment showed a non-

n (%) Disease-specific survival Overall survival

staging

0] 3 (2%) 100%
I 35 (23,6%) 100%
Il 24 (16,2%) 95%
I 31 (20,9%) 97%
IVa 37 (25,0%) 92%
IVb 12 (8,1%) 58%
Ve 6 (4,1%) 64%
All 150 (100%) 92%

100% 100% 100%
95% 100% 91%
87% 87% 61%
73% 97% 70%
61% 92% 53%
38% 58% 38%

0% 64% 0%
72% 90% 65%

significant association, the prognostic stage
retained its significant value. Cox regression
revealed a hazard ratio of 9.1 for advanced
stages (Il or IV) over early stages (O, | or Il),
with p < 0.001. Patients with advanced tumors
were further examined separately to compare
survival between those undergoing surgical
(total laryngectomy) and those receiving
systemic treatment with chemoradiotherapy
(CRT). After adjustment for the confounding

Figure 1
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factor of prognostic stage, there was no
statistically significant differences in survival
between the surgical and systemic treatments
groups (p = 0.08).

Discussion

This study presents the results of 150 cases
of laryngeal cancer diagnosed and treated
at our institution. The proportion of male to
female patients (29:1) was much higher than
that described in the literature!, possibly due
to the higher prevalence of risk factors in men.
Most patients seeking otorhinolaryngologic
treatment had advanced stage cancer,
corresponding to 58% of the cases. Regarding
the treatment used, most patients (121)
underwent surgery. Among the surgical
modalities used, patients undergoing TLM
had a higher survival rate than the ones
undergoing total laryngectomy, possibly
reflecting the observed staging differences,
since tumors resected by TLM are smaller and
more localized. Although some studies have
reported similar survival between surgical
and systemic treatments for locally advanced

3000 4000

tumors®, others showed better survival with
surgery®". Overall, there is a preference for
surgery in our institution, with only 15 cases
referred for radical CRT, comprising patients
refusing surgery, not eligible for anesthesia or
surgery,orwithtumorsincluding unresectable
structures. Figure 2 shows that the patients
undergoing thistreatment had a lower survival
curve than patients undergoing surgery.
However, there was a selection bias in patients
referred for CRT, with no statistically significant
survival differences found between patients
with advanced tumors undergoing surgery
and those receiving CRT after adjustment for
confounding factors. The group with the AJCC
prognostic stage Il had a much lower OS than
DS, as this group had more deaths from other
causes (lung cancer). There was no statistically
significant associations between survival
and variables of age, sex, smoking habit,
drinking habit, tumor site, and histological
type. Nevertheless, the AJCC prognostic stage
and treatment type individually exhibited
a statistically significant association with
survival. In multivariate analysis, the type
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of treatment showed a non-significant
association with survival, but prognostic
stage retained a significant association. This
shows that the type of treatment is closely
related with disease staging, which impacts
survival, being a confounding factor. Cox
regression analysis showed a hazard ratio of
9.1 for advanced stages (lll or IV) over early
stages (O, | or Il), with p < 0.001. This means
that patients with advanced stage cancer
have a mortality rate which is 9.1-fold higher
than that of patients with early stage cancer.
This fact, combined with the observation that
most patients seek an otorhinolaryngological
consultation at advanced stages, shows
the importance of raising awareness about
laryngeal cancer for ensuring an early
diagnosis, especially in smokers. The 5-year
DS and OS rates of all patients in our center
were 72% and 65%, respectively, which are is
similar or even superior to the survival rates
for laryngeal carcinoma reported in other
studies® 7 2. We also emphasize that the
time from first appointment to histological
diagnosis of laryngeal carcinoma in our center
in less than a month, with a median of 21 days,
considering that most cases require general
anesthesia to obtain the tumor sample, and
that, in case of surgical patients, the mean
waiting time for surgery is just 10 days (Table
7). In summary, many of our patients wait less
than a month for surgical treatment after
the first appointment, and early treatment
is one of the most important prognostic
factors for these patients. However, as this is a
retrospective study, some missing data due to
partial clinical records may have affected our
results.

Conclusion

Our patient cohort exhibited a high prevalence
of risk factors such asalcohol consumptionand
smoking habits, with many seeking treatment
at a relatively advanced stage of laryngeal
cancer. This study shows that patients with
laryngeal carcinoma diagnosed and treated
in our institution have a good DS, as they are
quickly diagnosed and treated.
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