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Abstract:

Introduction: Laryngeal cancer is one of the most common type of head and neck cancers.
It develops due to spontaneous mutation or influence of external factors (physical, biological
and chemical). Cigarette smoking is primary chemical risk factor of laryngeal cancers.
Purpose: The aim of the review was to present a role of tobacco smoking in the causation of
laryngeal cancer.

State of knowledge: Many of studies performed past years confirmed the correlation between
tobacco addiction and head and neck cancers. 75% of all head and neck cancers are caused by
cigarette smoking, which contains thousands of chemicals. More than 60 of them are known as
carcinogens.

Summary: Laryngeal cancer is the most common head and neck cancer. The prevalence
of laryngeal cancer is increased by several carcinogens including tobacco smoking, which

is known as the major risk factor of this type of cancers.
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Laryngeal cancer

Head and neck cancers are considered to be a relatively rare malignant neoplasm, representing
1,8% of all new cancer cases in Poland. It is estimated that laryngeal cancer is more common
in men than in women and it is more common with increased age. Approximately more that
90% of new diagnosed concern people aged 50 and more[1].

The most common histological type of this cancer is sgquamous cell carcinoma
(95% of all cases). Other laryngeal malignancies include: sarcoma, adenocarcinoma, carcinoma
verrucous and undifferentiated carcinoma. The symptoms of disease mostly depends which
region of larynx is affected by cancer. In general symptoms of larynx cancer include:
hoarseness, dysphagia, sore throat, stridor and hemoptysis [2].

Laryngeal cancer usually develops slowly. In Poland detected most often in advanced stage,
requires combined therapy. The strategy of treatment depends on localization of malignant
lesion, staging of tumour and potential metastases.[3] In limited stage (T1, T2) of laryngeal
cancer, patients can be treated with larynx- preservation surgery or radiation therapy.
The survival outcome is similar. In advanced stage of cancer (T3, T4) total laryngectomy

combined with radiation therapy is recommended.[4]
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Risk factors

In pathogenesis of laryngeal cancer a number risk factors have been implicated. Cigarette
smoking is the main risk factor in this type of cancer and the risk of laryngeal cancer increases
in direct proportion to the size of the exposure and its duration. More over many of studies
suggest that alcohol consumption, Human Papillomavirus (HPV), gastroesophageal reflux
disease (GERD), age and sex, environment pollution, radiotherapy and genetic predispositions
are considered to be responsible for the larynx cancer as well.[5]

Studies shown that risk of developing larynx cancer is 30 time higher among people who smoke
for many years than those who do not smoke. However, the probability of laryngeal cancer is
330 time higher in case of both alcohol and tobacco use.[6,7]

Tobacco using is the risk factor not only the laryngeal cancers. In general tobacco increases the
risk of sinonasal, nasopharyngeal and lung cancer. It is responsible for cancers of digestive tract

(esophagus, stomach and large intestine), pancreas, liver, cervix, ovary and skin cancers.[8]

Tobacco

The primary risk factor of laryngeal cancer is the exposure of the mucous membrane to the
components of tobacco. Cigarette smoke affect the immune system by triggering an
inflammatory chronic response in the epithelial tissue of larynx, which increases over the years
due to repeated exposure to smoke.[9]

It is estimated that tabaco smoke contains over 4000 toxic substances, about 60 of them possess
strong mutagenic activity. Nicotine have immunosuppressive effects on the innate immune
response. It decreases neutrophils phagocytic activity and affects chemotaxis, kinesis, and cell
signaling. Moreover nicotine is responsible for suppression of the programmed cell-death
(apoptosis) mechanism, which is an important factor of the malignant cells survival.[10]

The most dangerous carcinogens are nitrosamines, polycyclic aromatic hydrocarbons and
aromatic amines which have the potential to damage DNA. Those particles have been
implicated as the major mutagenic carcinogens responsible for DNA adduct formation.
The formation of DNA adduct is the result of interaction of cytochrome P450 enzymes and
carcinogens. In this process unreactive carcinogen is converted to form that binds DNA.
Increased amounts of DNA adducts are associated with early phase of carcinogenesis.
The resulting alternations may lead to creation of the tumor.[11]

Among all tobacco smoke’s carcinogens, mutagenic activity of polycyclic aromatic
hydrocarbons has been extensively studied. It is responsible for mutation in the p53 gene, which

is tumor suppressor gene that inhibits the development and growth of tumors. Mutation in the
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p53 gene is more common in smokers than in nonsmokers. Laryngeal tumors caused by tobacco

smoke have an increased level G to T transversions.[12]

Summary

Many of studies performed past years confirmed the correlation between tobacco addiction
and head and neck cancers. It is estimated that 2500 new cases of laryngeal cancers
are diagnosed annually and it occurs seven times more often in men than women. Tobacco
smoke contains many toxic compounds that can cause laryngeal cancer due to genetic mutations
of p53 gene, impairment of immune response, DNA damage. Unfortunately, despite of well-
educated society, nicotine addiction is still serious problem, which in long term is the most
dangerous risk factor of laryngeal cancers.

877



References:

1. Kawecki A, Nawrocki S, Golusinski W, Grzesiakowska U, Jassem J, et al. Nowotwory
nabtonkowe narzadéw glowy 1 szyi. Zalecenia postepowania diagnostyczno-terapeutycznego
w nowotworach ztosliwych—2013 r.

2. Steuer CE, El-Deiry M, Parks JR, Higgins KA, Saba NF. An update on larynx
cancer. CA Cancer J Clin. 2017, 67(1), 31-50.

3. Pfister DG, Laurie SA, Weinstein GS, Mendenhall WM, Adelstein DJ, et al. American
Society of Clinical Oncology clinical practice guideline for the use of larynx-preservation
strategies in the treatment of laryngeal cancer. J Clin Oncol. 2006 24(22), 3693-3704.

4. Karatzanis AD, Psychogios G, Waldfahrer F, Kapsreiter M, Zenk J, et al. Management
of locally advanced laryngeal cancer. J Otolaryngol Head Neck Surg. 2014, 43(1), 4.

5. Jurkiewicz D, Dzaman K, Rapiejko P. Czynniki ryzyka raka krtani. Pol. Merk. Lek.
2006 121, 94.

6. Janczewski G, et al. Otolaryngologia praktyczna. 2007, 507-517

7. Talamini R, Bosetti C, La Vecchia C, Dal Maso L, Levi F, et al. Combined effect of
tobacco and alcohol on laryngeal cancer risk: a case—control study. Cancer Causes Control.
2002 13(10), 957-964.

8. Vineis P, Alavanja M, Buffler P, Fontham E, Franceschi S, et al. Tobacco and cancer:
recent epidemiological evidence. J Nati Cancer Inst. 2004, 96(2), 99-106.

9. Melinceanu L, Sarafoleanu C, Lerescu L. Impact of smoking on the immunological
profile of patients with laryngeal carcinoma. J Med life. 2009, 2(2), 211.

10.  Hoffmann D, Hoffmann I, EI-Bayoumy K. The less harmful cigarette: a controversial
issue. A tribute to Ernst L. Wynder. Chem Res Toxicol. 2001, 14(7), 767-790.

11.  Hecht SS. Cigarette smoking: cancer risks, carcinogens, and mechanisms. Langenbecks
Arch Surg. 2016, 391(6), 603-613.

12.  Pfeifer GP, Denissenko MF, Olivier M, Tretyakova N., Hecht SS, et al. Tobacco smoke
carcinogens, DNA damage and p53 mutations in smoking-associated cancers. Oncogene. 2002,
21(48), 7435.

878



