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Abstract

Laryngeal cancer comprises 30%-40% of head and neck malignancies, and it is the most common malignancy in
otolaryngology. The main risk factors for laryngeal cancer ate tobacco use, excessive alcohol consumption, gas-
troesophageal reflex, Plummer-Vinson syndrome, exposure to heat, chemicals, and some viral infections. This
literature review summarizes all known data over the past decade with an assessment of the main etiological
factors related to cancer incidence, general measurement issues in the cancer epidemiology and the current state
of science in relation to laryngeal cancer. The geographical distribution of laryngeal cancer also reveals some
important aspects. Europe remains the most prevalent continent for this type of malignancy, whilst the
epidemiologic burden in Africa remains low. Overall, there are clear differences in morbidity and mortality from
laryngeal cancer between urban and rural areas, with gender inequalities. In some countries, the incidence rates
are high in rural areas, and in some, such as in China, the urban population is more affected. High rates of
laryngeal cancer are closely associated with both low average income and a high percentage of the population
with lower-than-average education countries with higher Socio-demographic Index (SDI) have made greater
improvements in the treatment of LC than countries with lower SDI. Epidemiological data on risk factors can
provide valuable information for developing cancer prevention strategies.
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Introduction

Head and neck cancer is the seventh most com- carcinoma (1). Head and neck cancers can also
mon type of cancer worldwide and comprise of a begin in the salivary glands, sinuses, or muscles
diverse group of tumors affecting the upper aer- or nerves in the head and neck, but these types of
odigestive tract. Although many different histol- cancer are much less common than squamous
ogies exist, the most common is squamous cell cell carcinomas (2). Laryngeal cancer is the most

Copyright © 2023 Igissin et al. Published by Tehran University of Medical Sciences.
This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license.
(https://creativecommons.org/licenses/by-nc/4.0/). Non-commercial uses of the work are permitted, provided the original work is properly cited

2248 Available at:  http://ijph.tums.ac.ir



Igissin et al.: Laryngeal Cancer: Epidemiology, Etiology ...

common neoplasm in this group. Laryngeal can-
cer is a disease in which cancer cells form in the
tissues of the larynx. The clinical picture of laryn-
geal cancer varies greatly and depends on the lo-
cation and size of the primary tumor. Symptoms
may include a lump or a sore that does not heal,
sore throat, difficulty swallowing, and hoarseness
of voice (3).

Epidemiology of Laryngeal Cancer

Global epidemiology

Laryngeal cancer (LC) comprises 30%-40% of
head and neck malignancies, and it is the most
common malignancy in otolaryngology. World-
wide, LC is registered annually in 184,615 people,
which corresponds to 1.1% of all cancer cases,
and 99,840 deaths, which accounts for 1% of all
cancer-related deaths. High rates of incidence in

the world are registered in Cuba (7.8 per 100,000)
and Montenegro (7.0 per 100,000) (Fig. 1). And
the lowest rates were recorded in Eswatini (0.18
per 100,000) and Cameroon (0.31 per 100,000)
4).

Residents of countries with medium, high and
very high Human Development Index (HDI)
suffer from this pathology in almost the same
amounts. Residents of countries with low HDI
suffer the least. The number of cases was highest
in regions with high Socio-demographic Index
(SDI) levels and decreased with increasing SDI
levels (5). Overall, LC incidence rates were mod-
erately strongly correlated with lower SES scores.
High rates of LC are closely associated with both
low average income and a high percentage of the
population with lower-than-average education
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Fig. 1: Age-standardized incidence rates of laryngeal cancer in the world, 2020
(https://gco.iatc.fr/ today/ online-analysis-map)

Age standardized incidence (ASR) and mortality
rates (ASMR) of LC were 2.0 and 1.0 per 100,000
(1). Globally, while ASMR LC decreased by

1.49% per year, the number of deaths from LC

Available at:  http://ijph.tums.ac.ir

over 30 years increased by 41.0% in 2019 (7).
Most of LC deaths occurred in males (85,351
deaths); which was 6-fold higher than that in fe-
males (14,489 deaths) (8).
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High mortality rates in the world (Fig. 2) are reg-
istered in Cuba (3.9 per 100,000) and Montene-
gro (3.5 per 100,000). And the lowest rates were
recorded in Iceland (0.08 per 100,000) and Marti-
nique (0.11 per 100,000) (4).

The number of deaths is highest in Asia (58.9%).
Even if the number of cases increased with an
increase in HDI, the number of deaths on the
contrary decreases. This is most likely due to the
fact that in developing countries the level of
medical care is lower, there are not enough staff,
medicines, funding, screening and early detection
services, as well as models of care for oncological

diseases (9). ASMR indicator decreased in all SDI
regions. The most significant reductions in
ASMR were found in high-SDI regions. Coun-
tries with higher SDI have made greater im-
provements in the treatment of LC than coun-
tries with lower SDI (5). The number of deaths
increased in all regions, with the exception of the
region with a high level of SDI. In the region
with low SDI, the most pronounced increase in
the number of deaths from LC was observed,
followed by the region with low and medium
SDI (7,10).

Estimated age-standardized mortality rates (World) in 2020, larynx, both sexes, all ages
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Fig. 2: Age-standardized mortality rates of laryngeal cancer in the world, 2020
(https://gco.iatc.fr/ today/ online-analysis-map)

LC is generally subdivided into supraglottic, glot-
tic and subglottic cancer with squamous cell car-
cinoma (SCC) as the far most common histology
type (11). Most malignant neoplasms of the lar-
ynx (which is more than 98%) are well-
differentiated SCC, while chondrosarcomas,
leiomyosarcomas and melanomas account for
only 2%-5% of all types of laryngeal cancers (12).
According to the GBD 2017, 86.5% of larynx
cancer patients are in primary therapy or con-
trolled phase, 7.3% are in metastatic stage, 1.0%

2250

are in terminal stage, whist 5.1% are surviving
with laryngectomy (13). Survival rates in the
United States are not improving due to the in-
creased proportion of patients with terminal stag-
es of LC. There was no improvement in ob-
served survival (5 year observed survival ranged
from 54.26% to 56.52%) or relative survival (5-
year relative survival ranged from 61.72% to
63.97%) rates (14).

As with any disease with LC, timely and special-
ized full-fledged medical care plays an important
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role. Analyzing the impact of insurance status on
overall survival and disease-specific survival, at
insured patients with LC had longer overall sur-
vival and disease-specific survival compared to
patients receiving Medicaid and uninsured pa-
tients (15). The type of insurance has powerful
predictive characteristics, while the relative in-
come has little impact (16).

Gender and age epidemiology

Worldwide, 160,265 new cases were reported in
men and 24,350 in women, which corresponds to
an ASR of 3.6 and 0.49 per 100,000, respectively.
Therefore, the incidence in men is more than 7
times higher. This suggests that LC burden is
mainly concentrated in men (17,18). The highest
incidence rates in the male population were rec-
orded in Cuba (14.2 per 100,000) and Montene-
gro (12.9 per 100,000) (4). However, the lowest
rates were in Eswatini (0.41 per 100,000) and
Cameroon (0.47 per 100,000) (Fig. 3). High
incidence rates in the female population were
recorded in Cuba (1.9 per 100,000) and Hungary
(1.8 per 100,000). However, the lowest rates were
in Benin (0.07 per 100,000) and Guadeloupe
France (0.09 per 100,000) (Fig. 4) (4).

Diagnosis of LC in young people is considered
rare. LC in non-drinking, non-smoking young

patients (<40 yr old) was rarely registered as a
separate topic, mainly because data must be
collected prospectively, and they can only be
compared in head and neck institutions with a
very large population. After 35 years, both sexes
have a constant increase in all epidemiological
indicators.  “The incidence of laryngeal
malignancies peaks after 65 years in both sexes,
and then remains stable and amounts to about
25-30 new cases per 100,000 in men and about 4
cases per 100,000 in women” (19). The
prevalence follows a similar trend, peaking
around the age of 60-80 yr in both sexes (120-140
cases per 100,000 in men and 17-20 cases per
100,000 in women), but then gradually decreases.
The mortality trend exactly reflects the morbidity
trend, but peaks at the age of 80 in both sexes,
and then remains fairly stable (23 per 100,000 in
men and 3 per 100,000). LC death rate tended to
increase gradually with age. Disability associated
with LC peaks at the age of 60-75 yr in both
sexes (approximately 350 per 100,000 in men and
56 per 100,000 in women), but then decreases
sharply (19). LC incidence rate showed unimodal
distribution among different age groups, with
peak at 60-80 yr (8).

Estimated age-standardized incidence rates (World) in 2020, larynx, males, all ages
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Fig. 3: Age-standardized indicators of LC incidence in the male population of the world, 2020
(https://gco.iarc.fr/ today/ online-analysis-map)
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Fig. 4: Age-standardized indicators of LC incidence in the female population of the world, 2020
(https://gco.iarc.fr/ today/ online-analysis-map)

A nationwide study conducted in Denmark from
1980 to 2014 found: a significant decrease in LC
incidence in men stratified by gender, but there
was no significant change in the incidence among
women (20). A decrease in male incidence was
found in Ukraine (21). Median age at diagnosis
was 60 yr. The highest incidence was observed
for the age group 70-80 yr for both men and
women. LC has been decreasing during the last
38 years. Similar trends have been observed in
other European countries, e.g., Italy, Spain and
the Netherlands. These findings are presumably
related to changes in smoking patterns as studies
have shown a strong dose—response and time-
response correlation between smoking and LC
(22,23).

Geographic epidemiology

The geographical distribution of LC also reveals
some important aspects. Europe remains the
most prevalent continent for this type of
malignancy, whilst the epidemiologic burden in
Africa remains low (19). In general, other
European studies have shown a decreasing
incidence of LC in men from mid-1990s,
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although the incidence in Europe varies; e.g., the
incidence was found to be above 12 per 100,000
inhabitants in Spain but less than 5 per 100,000 in
the UK (23).

In addition, there are obvious differences in the
incidence and mortality from LC between urban
and rural areas with distinct gender inequality. In
some countries, like China (24), the wurban
population suffers more, and in some the
incidence rates are high in rural areas (25).

Future projections

Global morbidity and mortality rates from this
pathology are growing every year, and
presumably by 2040 the number of cases and
deaths registered per year will reach up to 284
thousand and 160 thousand, respectively (26).

Etiology

According to the American Cancer Society, the
main risk factors for LC are: tobacco use,
excessive  alcohol  consumption,  gastro-
esophageal reflex, Plummer-Vinson syndrome,
anatomical abnormalities, exposure to heat,
chemicals, asbestos, nickel or ionizing radiation,
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as well as some viral infections (27). Increasing
the duration and frequency of tobacco smoking,
betel chewing habits and alcohol consumption
increases the risk of HNC with clear dose-
dependent trends in the Nepalese population.
Individuals who had all three habits: smoking
tobacco, chewing betel and drinking alcohol, had
a 12.83 times higher risk of developing HNC
compared to individuals without these habits

28).

Tobacco

Tobacco is obviously the most important risk
factor for LC. In most US states about a third of
cancer deaths in men and a quarter in women are
attributed to cigarette smoking (29). The risk is
associated with the duration of exposure to this
habit, as well as with the total dose of #vbacco
consumption. To date, cigarette smoking
correlates with an approximately sevenfold
increase in the risk of LC. The risk remains
elevated for 15 years after quitting smoking, but
subsequently decreases. In Indonesia, in addition
to active smoking, passive smoking also leads to
death. According to the number of cancer deaths
due to passive smoking among men, LC was
among the three highest (30). After investigating
the combined effect of the intensity and duration
of cigarette smoking on the risk of LC, results
were obtained showing that there was no
threshold effect on the risk of LC of a shorter
duration or lower intensity of fobacco smoking.
The presence of a dose-response relationship
between cigarette smoking and the risk of LC is
confirmed (31). The dose-response relationship
with the risk of L.C is still far from linear, with a
sharper increase with intermediate consumption
and possible plateaus indicating a "saturation
effect" in smokers with a duration of more than
20 years and more than 30 cigarettes per day (32).
The widespread decrease in ASMR from LC
wotldwide was due to a decrease in L.C associated
with smoking. Most likely, this is due to the fact
that huge efforts have been made over the past
decades to combat smoking (33).

Most of the patients with LC smoked, moreover,
for a very long time (about 30 years or more),

Available at:  http://ijph.tums.ac.ir

while smoking cigarettes without alcohol intake
has a higher association with well-differentiated
carcinoma, whereas simultaneous cigarette
smoking and alcohol intake are more predisposed
to less differentiated LC (34). 41.4% of patients
who used cigarettes died from causes associated
with LC, compared with 13.8% of patients who
did not abuse cigarettes (35).

As for cigarette smoking and the risk of LC, they
were slightly higher among blacks compared to
whites, while estimates of the relationship
between alcohol consumption and cancer risk
were similar or slightly higher. The reason for
these differences in risk by race is unknown, but
perhaps it may be due to differences in the
metabolism of alcohol and tobacco, differences
in the methods of use and cessation of use
depending on race. The fact that black smokers
are at increased risk is an important public health
1ssue (30).

Alcohol

The American Society of Clinical Oncology has
stated that 5% of cancer cases worldwide may be
alcohol-related (37). Alcohol is an important risk
factor in LC pathogenesis (38). The World
Cancer Research Foundation has concluded that
there is strong evidence that alcohol
consumption at any level increases the risk of
developing LC (39). In Europe, more than 30%
of all LC-related deaths were alcohol-related.
This corresponds to the high level of alcohol
consumption in this region (40,41). Indeed, the
relationship between alcohol consumption and
the development of LC is proportional to the
dose and duration of exposure (42,43). The
number of cases associated with alcohol
consumption was significantly higher in men than
in women (44). Every year, global alcohol
consumption increases, in this regard, alcohol
may become the leading risk factor for
developing LC (45).

Human papillomavirus (HPV) infection

Part of invasive LC may be caused by HPI”. In
most cases, HPI-positive tumors manifest as
moderately differentiated SCC. HPI-positive
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LCs are more likely to be associated with higher
histological scores compared to HPl-negative
cases (40). HP1” may be a more important cause
of LC in women (47). In China, the number of
new cases and deaths from HNC, including LC,
was higher in men (48). A similar situation was
observed in almost all regions of the world
(49,50). The prevalence of HPI” is relatively high
in Chinese patients with LC compared to those in
Europe and North America (51). The etiological
proportion of HPI” in LC is significantly lower
than previously reported and is also less
heterogeneous (52). Among the many pathogenic
factors of LC, high-risk HP]” infection may be
one of the most important, since the results show
that high-risk HP]” infection is closely associated
with LC, even after taking into account the
confounding influence of demographic factors,
tobacco and alcohol use (53). The results of rt-
PCR revealed that HPl -positivity was noted in
57.8% of cases (54). When studying the
prevalence of HPI” in cancerous tumors,
including LC in residents of western Algeria, the
prevalence of HP1” in patients with LC is 0%
(55). Other scientists came to the same result
when studying the etiological fraction of HPl”
among LC in Algerian patients (56). The low
prevalence of HPI/ infection among patients
with LC suggests that HP]”is not the main cause
of LC (57). Genetic diversity, environmental
conditions, lifestyle, and HP” detection method
may explain the difference in HPI/ infection
rates with LC in different regions (58).
“Meanwhile, tobacco's carcinogenic effect can
have a synergistic effect with HP]” infection, and
the replication of wviral cells can enhance
mutagenesis and metaplasia caused by smoking
“(59). Further studies of HP]” and its role in LC
are needed.

Chewing betel (ChB)

ChB affects the epigenetic modulation of gene
expression, which leads to carcinogenesis (60).
Betel quad users chew in their free time and
during working hours to obtain pharmacological
effects: euphoria, increased alertness, focused
attention, appetite suppression and improved
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digestion (61). Unlike other countries, C/B with a
pound sterling poses a serious threat to public
health in Taiwan, in addition to smoking and
drinking alcohol. Patients who usually C/B nut
have a higher incidence of epiglottis cancer (62).

Asbestos

Since the 1950s, there has been a causal
relationship between exposure to asbestos and
various malignant tumors (63). A significantly
increased likelihood of developing LC in patients
exposed to asbestos has been reported (64).
Exposure to asbestos, as well as tobacco and
alcohol consumption are often combined. The
combined effect of asbestos exposure and tobacco,
alcohol consumption was significantly higher
than the sum of each effect. However, tobacco
use is a key factor explaining the increased risk of
LC among male drinkers and smokers exposed to
asbestos. BExposure to asbestos combined with
exposure to tobacco and alcohol has led to a
significant number of cases of LC (65). Since
smoking and alcohol are often wused in
combination with each other, there is increasing
concern about the synergistic relationship of
exposure to asbestos, tobacco and alcohol. This
combined risk is important, even if, ultimately,
exposure to asbestos alone is not the cause of LC.
During the study of the risks of LC in workers
exposed to lung carcinogens, results were found
confirming hypotheses about the carcinogenic
effects of four lung carcinogens (asbestos,
respirable crystalline silica, chromium-IV and
chromium-VI with nickel) on LC (66).

H. pylori infection and LC

There is also a correlation between H. pylori
infection and LC. In the Zhou et al. study, the
risk of developing LC in people infected with H.
Pylori was 2.87 times higher than in the control
group. Among patients infected with H. pylori,
there is a higher incidence of LC than among the
general population (67). The high detection rate
of HP DNA in the cancer tissue confirms that
HP is a part of the oropharyngeal area microbiota
since only 7.2% of cancer patients were negative
for both Helicobacter pylori and HPV  (54).
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Population with peptic ulcer disease had the
highest risk of LC (HR:2.27). An increase in the
incidence of malignancy was observed for more
than 6 years after suffering from an ulcer disease

(68).

Gastroesophageal rveflux disease (GERD) and
laryngopharyngeal reflux (LPR)

GERD is a common gastrointestinal disorder.
There is evidence of a link between GERD and
HNC, in particular LC. Currently, the study of
HNC screening protocols in patients with GERD
may benefit from attention to the larynx
compared to other anatomical sites (69). In most
of the studies reviewed, patients suffering from
GERD were 2.37 times more likely to be
diagnosed with LC (70). This means that chronic
or recurrent inflammatory tissue damage can lead
to the development of malignant neoplasms.
When examining the saliva of patients with early
LC, a high level of typical LPR components was
found, suggesting the possibility that LPR,
especially biliary reflux, plays a role in the
development of LC (71).

Metabolic syndrome (MS)

In a population study conducted in Korea, MS is
an independent risk factor for LC, and LC
incidence with MS is 1.13 times higher than in
patients without MS (72). The chronic course of
MS is associated with the highest risk of
developing LC (RR:1.420). High fasting blood
glucose  (HR:1.252),  waist circumference
(HR:1.242), triglyceride (HR:1.166), high blood
pressure  (RR:1.161) and low high-density
lipoprotein  cholesterol ~ (RR:1.146)  were
associated with an increased risk of LC (73).

Prevention

One of the main tasks of reducing the burden of
HNC is due to eatlier detection. Secondary
prevention of HNC focuses on two goals:
identification of high-risk individuals and
screening methods (61). Kravets et al. analyzed
data from the National Health and Nutrition
Examination Survey to understand differences in
screening for HNC (74). Patients who smoke
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cigarettes, that is, a group at high risk of
developing LC, were never informed about the
benefits of quitting smoking or the need for
screening for HNC. A reduction in screening
may lead to a delay in the diagnosis and treatment
of HNC, as a major factor in the increase in
mortality among minorities and the uninsured
population (75). The link between delays in
screening or diagnosis of HNC and increased
mortality among minorities with LC is necessary
to understand the relationship between race,
ethnicity, age, socio-economic status (SES) and
insurance coverage (76). Suicide rates are higher
in patients with LC compared to other malignant
neoplasms of the head and neck, especially in
unemployed people living in poverty or having a
lower level of education (77). Patients with
insufficient and uninsured insurance often suffer
from advanced LC (78).

“In the next 30 years, with a reduction in alcohol
consumption, a large number of cancers could be
avoided. Despite this, the public is little aware of
the causal relationship between alcohol and
cancer, and alcohol consumption is increasing in
several regions of the world“ (41). In this
connection, the main preventive measure to
reduce the incidence of LC is to reduce alcohol
consumption or completely abandon it. Moderate
drinkers are a higher priority for the prevention
of cancer cases than heavy drinkers, mainly
because the proportion of heavy drinkers is
relatively small (79).

Since gender is an independent prognostic
indicator for patients with LLC, and male patients
have the worst short- and long-term survival (80),
male gender should be a priority target in the
prevention of this disease.

Conclusion

Epidemiological data from different regions can
be used to prioritize risk factors associated with
LC for effective prevention programs. Systems
for the surveillance and reporting of new cases of
LC need to be improved. LC burden increases
with the absence of targeted intervention because
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of poverty, associated with higher cancer risk,
aging, and the prevalence of risk factors associat-
ed with urbanization. The rise in morbidity and
mortality can be prevented by promoting healthy
lifestyles against alcohol abuse.
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