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Chapter

Introductory Chapter: Squamous 
Cell Carcinoma (SCC)
Hamid Elia Daaboul

1. Introduction

Squamous cell carcinoma (SCC) is one of the most encountered types of cancers 
worldwide. It is an aggressive disease that affects the majority of the human body 
organs including the lungs, head and neck, esophagus, skin, genitourinary tract, 
thyroid, and other parts. SCC is a highly metastasizing disease with a relatively low 
overall survival rate. In addition to the traditional chemotherapy and radiotherapy, 
a combination of treatment modalities endeavors to ameliorate the survival rate of 
its various subtypes [1, 2]. Immunotherapy also tries to take part in SCC therapy by 
demonstrating durable improvements by hindering the immune system inhibitory 
interaction between the programmed cell death protein 1 (PD-1) and its ligand 
PD-L1 in the cells [3]. Moreover, the targeted inhibition of the cell signaling path-
ways as the PI3K and the MAPK has proven a novel promising therapeutic domain 
[4, 5]. Cyclin-dependent kinase (CDK) 4/6 inhibitors are another new group of 
small molecules targeting the cyclin D1-CDK4/6-Rb pathway involved in the cell 
cycle control [6, 7].

Oral squamous cell carcinoma is considered among the six most common 
cancers in the world. It is a subgroup of the upper aerodigestive tract and mostly 
affects the anterior tongue with the cheek, the floor of the mouth, the retromolar 
space, the gingiva, or any other part of the oral cavity [8]. The etiology and patho-
genesis of all head and neck squamous cell carcinomas are majorly influenced by 
environmental and lifestyle risk factors, including tobacco use, excessive alcohol 
consumption, papilloma virus infection (predominantly HPV 16), and exposure 
to toxic substances, in addition to other dietary factors as salt-preserved food [9]. 
The esophageal squamous cell carcinoma is similarly affected by environmental and 
lifestyle-related factors such as tobacco use; alcohol overconsumption; salt-pickled 
or salt-cured and moldy foods; carcinogens as nitrosamines, polycyclic aromatic 
hydrocarbons, aromatic amines, various aldehydes, and phenols; vitamin (A, C, E, B)  
and mineral (zinc, selenium) deficiencies; extremely hot beverages; and fungal 
and HPV (16, 18) infections [10]. Human papilloma virus infection has also been 
implicated in the etiology of anal squamous cell carcinoma and especially in HIV-
infected individuals, smokers, sexually perverted intercourses, and multi-sexual 
partners [11]. HPV infection is not known to be associated with the development of 
cutaneous squamous cell carcinoma; some sporadic cases, however, have suggested 
that cutaneous infection with HPV in immunocompetent hosts is prevalent in 
SCC development [12]. Other known risk factors implicated in SCC manifestation 
are exposure to solar ultraviolet radiation (UVR) and tanning bed usage, especially 
in the fair skin population [12–14]. Older age, male gender, cigarette smoking, 
chronic skin ulcers, and burn scars are also documented risk factors [12, 15]. 
Immunocompromised patients with organ transplantations are also at high risk of 
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developing SCC [12, 13]. Moreover, some genetic disorders as the recessive dystro-
phic epidermolysis bullosa, which is caused by loss-of-function mutations in the 
collagen type VII (C7), can lead to the appearance of aggressive form of cutaneous 
squamous cell carcinoma [16, 17]. Actinic keratoses, a form of premalignant lesions 
directly related to skin photodamage, are highly associated to SCC development as 
well [18].

In the following chapters, deepest information with each of these SCC sub-
groups will be widely discussed in order to decipher the basic data behind their 
mechanism of pathogenesis and possible therapeutic modalities. Nowadays, a 
variety of new therapeutic approaches based on genetic identification has proven 
efficacy in prolonging disease-free survival and was adopted in different scientific 
establishments. Targeted and immunotherapies have succeeded to add a fingerprint 
to the traditional chemo- and radiotherapies in prolonging the overall survival of 
many cancer types, even though a considerable amount of side effects has to be 
taken into consideration. This book, therefore, was designed to cover information 
related to SCC, including types, classifications, diagnostic methods, staging, and 
treatment, and to highlight the newest approved therapeutical methodologies, with 
the ongoing promising clinical trials that may add value to the existing treatments.

© 2020 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 



3

Introductory Chapter: Squamous Cell Carcinoma (SCC)
DOI: http://dx.doi.org/10.5772/intechopen.90920

References

[1] Bains MS et al. A phase II trial of 
preoperative combined-modality 
therapy for localized esophageal 
carcinoma: Initial results. The Journal of 
Thoracic and Cardiovascular Surgery. 
2002;124(2):270-277

[2] Hung A et al. Cisplatin-based 
combined modality therapy for anal 
carcinoma: A wider therapeutic index. 
Cancer: Interdisciplinary International 
Journal of the American Cancer Society. 
2003;97(5):1195-1202

[3] Alsaab HO et al. PD-1 and PD-L1 
checkpoint signaling inhibition for 
cancer immunotherapy: Mechanism, 
combinations, and clinical outcome. 
Frontiers in Pharmacology. 2017;8:561

[4] Cao J et al. Ricolinostat (ACY-1215) 
suppresses proliferation and promotes 
apoptosis in esophageal squamous cell 
carcinoma via miR-30d/PI3K/AKT/
mTOR and ERK pathways. Cell Death & 
Disease. 2018;9(8):817

[5] Mohan S et al. MEK inhibitor 
PD-0325901 overcomes resistance to 
PI3K/mTOR inhibitor PF-5212384 
and potentiates antitumor effects in 
human head and neck squamous cell 
carcinoma. Clinical Cancer Research. 
2015;21(17):3946-3956

[6] Van Arsdale T et al. Molecular 
pathways: Targeting the cyclin  
D–CDK4/6 axis for cancer 
treatment. Clinical Cancer Research. 
2015;21(13):2905-2910

[7] Zhou J et al. CDK4/6 or MAPK 
blockade enhances efficacy of EGFR 
inhibition in oesophageal squamous cell 
carcinoma. Nature Communications. 
2017;8:13897

[8] Ram H et al. Oral cancer: Risk factors 
and molecular pathogenesis. Journal 
of Maxillofacial and Oral Surgery. 
2011;10(2):132

[9] Baez A. Genetic and environmental 
factors in head and neck cancer 
genesis. Journal of Environmental 
Science and Health, Part C. 
2008;26(2):174-200

[10] Stoner GD, Gupta A. Etiology 
and chemoprevention of esophageal 
squamous cell carcinoma. 
Carcinogenesis. 2001;22(11): 
1737-1746

[11] Daling JR et al. Human 
papillomavirus, smoking, and sexual 
practices in the etiology of anal cancer. 
Cancer. 2004;101(2):270-280

[12] Asgari MM et al. Detection 
of human papillomavirus DNA in 
cutaneous squamous cell carcinoma 
among immunocompetent individuals. 
Journal of Investigative Dermatology. 
2008;128(6):1409-1417

[13] Green AC, Olsen C. Cutaneous 
squamous cell carcinoma: An 
epidemiological review. British Journal 
of Dermatology. 2017;177(2):373-381

[14] Venables ZC, Nijsten T, Wong KF,  
Autier P, Broggio J, Deas A et al. 
Epidemiology of basal and cutaneous 
squamous cell carci noma in the UK 
2013-15: A cohort study. British Journal 
of Dermatology. 2019;181(3):474-482

[15] Alam M, Ratner D. Cutaneous 
squamous-cell carcinoma. New 
England Journal of Medicine. 
2001;344(13):975-983

[16] Wagner JE et al. Bone marrow 
transplantation for recessive 
dystrophic epidermolysis bullosa. 
New England Journal of Medicine. 
2010;363(7):629-639

[17] Pillay E. Epidermolysis bullosa. 
Part 1: Causes, presentation and 
complications. British Journal of 
Nursing. 2008;17(5):292-296



Squamous Cell Carcinoma - Hallmark and Treatment Modalities

4

[18] Foote JA et al. Predictors for 
cutaneous basal- and squamous-cell 
carcinoma among actinically damaged 
adults. International Journal of Cancer. 
2001;95(1):7-11


