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cell carcinoma (CSCC) damage is caused by sun exposure, which is
known as actinic keratoses. Actinic means sun rays, and keratoses
%:ﬂ % means roughly scaly skin patches on the skin. They cause serious harm
[=] in some cases, but they don’t spread very quickly. Actinic keratoses are

mostly caused by factors like scars, chronic radiation, and heat on the
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B. Pharm Student, (BNCP). nonmelanoma skin cancer that is common in Europe and Asia and is

referred to as Caucasian. Factors that can increase the risk of squamous

cell carcinoma (SCC) are excessive sun exposure, fair skin, sunburn,
exposure to radiation. Therapies used to cure squamous cell carcinoma (SCC) head and neck
are locally advanced (AV) and include surgical methods, that are radiotherapy (RT) and
concurrent chemotherapy (CT). Radiotherapy (RT) and concurrent chemotherapy (CT).
Radiotherapy is one of the most advanced and highly precise techniques used for the
treatment of tumors. Studies for Squamous cell carcinoma head and neck, antibodies like
cetuximab combined with platinum-based concurrent chemotherapy. Cetuximab is an
antibody that targets and binds to epidermal growth factor receptor (EGFR) to inhibit the
growth of tumor cells.
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INTRODUCTION

Nonmelanoma skin cancer (NMSK) is most common in Europe and Asia, which is referred to
as Caucasians. Basal cell carcinoma (BCC) accounts for 75% of locally epidermal tumors
with a metastatic rate of <0.1%. Cutaneous squamous cell carcinoma (CSCC) accounts for
the majority of non-melanoma skin cancer, which arises from epidermal keratinocytes, the
majority of which occur in a subgroup of high-risk in squamous cell carcinoma (SCC).

Several risk factors have been reported, which include Fitzpatrick skin type I and II.

Actinic keratoses are one of the significant factors in squamous cell carcinoma (SCC).
Actinic keratoses are caused by harmful sun rays on rough, scaly skin patches on the skin.
Actinic keratoses can cause serious harm in some cases, but they don’t spread very quickly.
Actinic keratoses range in size from 1 to 2 mm to large plaques, flesh-coloured or deeply
pigmented. Although it is usually diagnosed on the basis of its appearance, it may be difficult
or impossible to spot squamous cell carcinoma(SCC).[? Actinic keratoses are mostly caused
by factors like scars, chronic radiation, and heat on the mucosal surface. Factors that can
increase the risk of squamous cell carcinoma (SCC) are excessive sun exposure, fair skin,
sunburn, and exposure to radiation. It demonstrated that the p53 chromosomal mutation,
found in 90% of human cutaneous squamous cell carcinoma(CSCC) present in actinic
keratosis.®*¥ Estimates the percentage of chromosomal abnormal skin lesions that convert
squamous cell carcinoma (SCC) rate increases from 0.25% to 20% per year. Patients often
have multiple actinic keratoses, which are caused by the effects of solar and UV radiation,
and most actinic keratoses and squamous cell carcinoma (SCC) are asymptomatic.'® Human
papillomavirus (HPV) causes cervical cancer, which is the second most frequently occurring
cancer in women, but multiple sexual interactions with multiple people are one of the reasons
that make young adults start diagnosed at an early age. Over 60% in 5 years is not a small
number to highlight risk factors for human papillomavirus (HPV) infection, which include
the number of lifetime sex partners, which is a very risky factor. Naturally, a history of
human papillomavirus (HPV) infection includes viral tenacity, immune response,
development of lesions, and development to cancer. Over 40 HPV types infect the human
anogenital tract including the genital and anal area and perianal and genital region.15 HPV
types have been classified as high risk for the development of cervical cancer, 3 HPV types
are classified as expected to be high risk, and 12 HPV types have been classified as low
risk.*”" Human papillomavirus (HPV) is probably the most common STD, with 75% of

sexually active adults in the United States demonstrating clinical or serological evidence of

www.wipr.net | Vol 14, Issue 12,2025. |  1SO 9001: 2015 Certified Journal | 213



Jain et al. World Journal of Pharmaceutical Research

infection by genital Human papillomavirus (HPV) type. Young age < 25 years is strongly
associated with a higher prevalence of human papillomavirus(HPV).!!  Human
papillomavirus (HPV) DNA was detected at initial examination in 56% of human
papillomavirus—seropositive and 31% of human papillomavirus—seronegative individuals.
Human papillomavirus (HPV) DNA is 2-3 times as frequent in cervicovaginal-lavage
specimens. Persistent infection with a certain type of human papillomavirus is necessary for
the development of cervical cancer. Women enrolled in this study for periodic human
papillomavirus (HPV) DNA testing.”! Most head and neck cancers are derived from the
mucosal epithelium in the oral cavity, pharynx, and larynx and are known collectively as head
and neck squamous cell carcinoma (HNSCC). The seven most common diseases in the world
are head and neck cancer. Tobacco use, oncogenic viruses, and alcohol abuse. Human
papillomavirus and Epstein-Barr virus are the predominant risk factors. Head and Neck are
challenging to treat, sequencing a multidisciplinary approach with surgery, radiotherapy, and
systemic therapy. It accounts for less than 5% of all cases and less than 3 % of all cases of
deaths. Alcohol and smoking are one of the most common sites of risk factors in the younger
population, which is also associated with human papillomavirus (HPV).'*?1 A major,
statistically significant improvement in survival was observed, with the overall 5-year relative
survival rate going from 55.4% in 1992 -1996 to 65.9% in 2002-2006 Improvement in
cancers of the oral cavity, tongue, tonsils, and nasopharynx, with the greatest improvement
observed in head and neck squamous cell carcinoma (HNSCC.).™*3!

Human papillomavirus mechanism

Papillomaviruses are small nonenveloped viruses with a 55-nm-diameter icosahedral capsid,
which refers to the geometrical shape of a capsule composed of protein subunits and has the
shape of an icosahedron—a 3D figure with 20 identical triangular faces, 12 vertices, and 30
edges. They are widely distributed throughout the animal kingdom, specifically infecting
squamous epithelia infectious etiology of warts was suspected and eventually proven in the
19™ century. Genital warts and cervical cancer are common venereal diseases, such as
syphilis and gonorrhoea. The concept that some warts have an inherent affinity for malignant
progression was established from studies by Shope, Pous, and others who studied
experimental transmission on rabbits for naturally occurring cottontail. These investigators
discovered that lesions formed by inoculation with cottontail rabbit wart extract, particularly
in malignant progression. Carefully transmission studies demonstrated that such extract

caused the emergence of warts only in rabbits and not in other animals, thus species
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specificity of papillomavirus. Approximately 200 different HPVs have now been
characterized, and new types of viruses can be classified into mucosal and cutaneous HPVs.
Individual viruses are shown as high risk or low risk according to their tendency for
malignant progression. Among the cutaneous HPV types, HPV-5 and HPV-8 may be
classified as high risk, as they are associated with the development of Epidermodysplasia
verruciform (EV), an exceedingly rare skin condition that provides the earliest indications
that HPVs may contribute to tumour formations. Epidermodysplasia verruciform (EV)
patients present with flat wart-like cutaneous lesions in early childhood and frequently
develop skin cancers, particularly in sun-exposed epithelial sites.HPV-5- and HPV-8-related
HPVs have been detected in a large percentage of nonmelanoma skin cancers, particularly
those that develop in immunosuppressed patients. There have been few molecular studies
with EV-type HPVs that yield insights into the molecular pathways by which these viruses

may contribute to skin oncogenesis.!**!

Human papillomavirus percentage in southern countries

The worldwide prevalence of infection of human papillomavirus (HPV) in women without
any cervical abnormalities that up to 11-12%, with higher rates in sub-Saharan Africa (24%),
Eastern Europe (21%) and Latin America (16%), the most prevalent types are HPV16 (3.2%)
and HPV 18 (1.4%). Estimates of these incidence of human papillomavirus cancers for 2008
due to infection have been calculated globally, with an estimated 12.7 million cancers
occurring in 2008; 610,000 (Population Attributable Fraction [PAF]=4.8%)could be
attributable to infection. The PAF varies substantially by geographic region and level of
development, increasing to 6.9% in less developed regions, 1.6% in North America, and 1.2%
in Australia/NEW Zealand. For Cervical cancer, the PAF is estimated to be 100%, accounting
for 530,000(86.9%) of the HPV attributable cases, with the other five cancer types that are
accounted for the residual of 80,000 cancers cases. Cervical cancer is the third most common
female malignancy. It shows a strong association with the level of development rate, being at
least four-fold countries defined within the low ranking of the human development index
(HDI) compared with those in the very high ranking countries. A lack of information from
low HDI countries, where screening is likely to have been successfully implemented.
Estimates the projected incidence rates appear to be consistently declining by approximately
2 % per annum, and estimates of the projected incidence of cervical cancer in 2030, based
entirely on demographic factors that indicate 2% increase in prevalence across the globe of

cervical cancer, i.e., reduction in cervical cancer decreasing globally with existing trends..
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Due to the relatively small number involved, it is difficult to detect temporal trends for the

other cancers associated with HPV infection. Reliable surveillance figures are difficult to

obtain, but data from developed countries indicate an annual incidence of 0.1 to 0.2%, with a

peak occurring at teenage and young adult ages.™

Sub-Saharan Africa (319 infections)

X

HPV16
8%

Other low-risk H:’V18

types

23% HPV31

7%

HPV33

2%
HPV35
8%

HPV81

7%

HPV45

6%

HPV42 HPV52
11% 4%
HPV56

Other high-risk HPvs8 6%

types 6%

8%

South America (721 infections)

X
3% HPV16
. 15%

Other low-risk
types
23% HPV18

5%

HPV31
5%
HPV33
4%
HPV35
3%
HPV45

HPV81
4%

HPV42
5%

Other high-risk

g HPV58 k HPV56
? 7% 4%

Asia (669 infections)

X
6% HPV16
14%

lOyl;esr low-risk HPV18
e
21% \ g
HPV31
4%

HPV33
6%

HPV81
5%

HPV42 2%
7%
o HPVS6 5%

Other high-risk HPVS8 6%

types 4%
12%

Europe (294 infections)
X
7%

Other low-risk
types
22%

HPV81

2%
HPV42
5%

Other high-risk
types HPV58
8% 4o HPVSE HPVS2) by e [16]

4% 2% 4%

Human papillomavirus risk for Women and Why?

Cervical cancer is the most common cancer and a leading cause of death among women in

developing countries. The disease is caused due to persistent infection have high-risk human

papillomavirus (HPV), most commonly type in India, over 98% of cervical cancer cases in
HPV infection and HPV 16 is the type exclusively 80-90%. Unlike the West, HPV infection

is most common in sexually active women aged 26-35 years of sexually active, and invasive

cancer also arises much later, with a peak at about 45-55 years of age. Cancer of the cervical

canal passage within the cervix is the second most common cancer worldwide, with an

estimate of 493,000 new cases and 274,000 deaths due to cervical cancer in 2002, the

majority of over 80% of cases occurring in developing countries. In India, cervical cancer is a

leading cancer with an annual incidence of about 130,000 cases and 70-75,000 deaths.*”) The
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target population for this analysis was all adolescent girls, although risk factors for HPV
infection are identifiable, to evaluate a universal vaccination program for several reasons.
Incidence of HPV infection was based on Mayer’s mathematical model of HPV infection
annual incidence began at age 15 (10%), peaked at age 19 (18%), and dropped off quickly
after age 29(1%). No prevalent HPV infections existed in initial cohort of 12-year-old girls,
but varied assumptions in sensitivity analyses.!*®! Although the risk of human papillomavirus
(HPV)- associated cancers of the anus, cervix, oropharynx, penis, vagina, and vulva is
increased among persons with AIDS, the etiologic role of immune suppression therapy and
incidence trends for these cancers over time, particularly after introduction of highly active

antiretroviral therapy in 1996.1*

Distribution of high -risk hpv geno type in india
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Head and Neck

Sex and country-specific rates of HNC were calculated for 1998-2002 and 1983-1987 using
population-based data assembled by the Cancer Incidence in Five Continents (CI5) data
system for 83 registries representing 35 countries. Head and Neck cancer (HNC) are
categorized into three groups: oral cavity includes tongue and mouth, in which oropharynx
includes tonsils and oropharynx, and other groups of HNC include larynx and poor cases that
are specified tumours of the lip/ oral/ cavity/pharynx. Age-standardized rates as per used
100,000 persons were calculated using the 1960 world standard population. Changes in rates
between 1998-2002 and 1993-1987 were assessed.” Human papillomavirus may play an
important role in the etiology of Head and Neck squamous cell carcinoma (HNSCC),

particularly for tumours of the oropharynx. Proteins that are found in the oncogenic causes a
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high-risk type of HPV, such as HPV-16, can bind to the P53 protein and accelerate its
degradation, ability to inhibit the growth of, induce apoptosis, or cause substantial genetic
damage to head and neck cancer cells.??

Etiology

Through a large number of health surveillance research studies, a strong link has been found
between the use of tobacco and increase risk for Head and Neck squamous cell carcinoma
(HNSCC). Mutagenic exposure to tobacco, alcohol, or the areca nut is the major cause of
environmental carcinogenesis, leading to Head and Neck squamous cell cancer (HNSCC).
Exposure to carcinogens, macro-level societal conditions that result in exposure to second-
hand smoke, pollution, and also contribute to increasing the risk factor. Both proximal and
distal risk factors for environmental Head and Neck squamous cell carcinoma are associated
with a major challenge in developing countries. In the United States, there has been a
decrease in overall tobacco use, which has led to a simultaneous reduction in overall tobacco
use. The risk for the development of oral cancer is 3 to 9 times greater in those who smoke or
drink, and as much as 100 times greater in those who neither smoke nor drink. Mutations of
P53 have been found more frequently in Head and Neck squamous cell carcinoma of smokers
and drinkers as compared to those of other patients. Inactivation of the P53 tumour
suppressor gene is important in tobacco-induced Head and Neck squamous cell carcinoma
tumorigenesis. A total of 63.8 % of patients with oropharyngeal cancer (206 of 323) have
human papillomavirus—positive tumours; these patients had better 3-year rates of overall
survival, 82.4% vs 57.1% among patients with human papillomavirus—negative tumours
P<0.001 by the log rank test after adjustment for age, race, tumours, and nodal stage, Tabacco
exposure, and treatment assignment, had reduce 58% of risk to death. Using looping partition
analysis, classified patients having a low intermediate or high risk of death on the basis of
four factors:

e Human papillomavirus status

e Pack-years of tobacco

e Smoking tumour

e Nodal stage.[?*%!
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Head and Neck current techniques

Benefits of IMRT

Intensity modulated radiotherapy (IMRT) is an advanced approach to 3-D treatment planning
and conformal therapy. It optimises the delivery of irradiation to irregularly—shaped volumes
and has the ability to produce concavities in radiation treatment volumes. It allows for greater
sparing of normal structures such as salivary glands, upper aero-digestive tract mucosa, optic
nerve, cochlea, pharyngeal constrictor muscle, brain stem, and spinal cord. Patients mostly
undergoing radiation therapy technique for head and neck cancer (HNC) mostly experience
significant early and long-term side effects. Late side effects include: permanent loss of
saliva, osteoradionecrosis, radiation recall myositis, pharyngoesophageal stenosis, dental
caries, oral cavity necrosis, fibrosis, impaired wound healing, skin changes, and skin cancer,
but in secondary cancer, eye, ear, neurological, and neck structures are shown as late
symptoms. Patients who undergo radiotherapy for nasopharyngeal carcinoma tend to suffer
from chronic sinusitis.[2%"]

Image—guided radiotherapy (IGRT)

IMRT, simplest form, can be used to minimise the geographical miss resulting from changes
in the patient anatomy. Studies have demonstrated the sociometric changes resulting from
volume alteration in tumours and organs at risk. Adaptive radiotherapy using regular.

Volumetric intensity modulated therapy (VMAT)

Volumetric intensity modulated arc therapy (VMAT) is a newer technique of delivering
IMRT.VMAT delivers IMRT-like distributions in a single rotation of the gantry, varying the
gantry speed and dose rate during delivery in contrast to standard IMRT, which uses fixed
gantry beams. This technique has been implemented in Eclipse treatment planning software
(Varian Medical Therapy System, Palo Alto, CA) under the name Rapid Arc (RA).

Particle therapy

Charged particles like protons deposit little energy until they reach the end of their range
(depending on their energy), at which point most of the energy is deposited in a small area,
known as the Bragg peak. These advantages in terms of normal tissue sparing, better dose
homogeneity, and reduced dose bath effect (low radiation dose to normal tissue). Intensity
modulated proton therapy (IMPT) allows modulation of the fluence and the position of the

Bragg peak.
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CONCLUSION

The transforming activity of high-risk human papillomavirus represents the consequence of
the wviral replication strategy replicates viral genomes, normally growth—arrested
differentiated epithelial cells, and establishes in individual cells rapidly turned over and shed.
Low-risk human papillomavirus-specific biological activity of E6 and E7 may reflect and
may have evolved a life cycle optimized to rapidly produce progeny virus readily from large
productive lesions to maximize transmission of virus to a new host. A cost—effective human
papillomavirus vaccine is needed for developing countries to address various issues. It is
most important to make it easy to produce and distribute, human papillomavirus 16 is only
oncogenic, 80% prevalent in India, and should be a major focus for the vaccine that would be
highly beneficial. Risk of human papillomavirus-associated cancer is elevated among
youngsters and increases with the increase in immunosuppression. Human papillomavirus is
most common in many regions, majority of sexually active induvial variations in prevalence
by age and a peak in HPV prevalence among young women. Head and neck techniques like
intensity modulated radiotherapy (IMRT), image—guided radiotherapy (IGRT), volumetric
intensity modulated therapy (VMAT), and particle therapy are some advanced surgical
techniques that target therapies and radiations, have significantly improved outcomes in head
and neck skin cancer. Early detection and some surgical treatment techniques play a crucial

role in offering survival rates and functional preservation.

REFERENCES

1. Journal of Cutaneous and Aesthetic Surgery [Internet], [2025; 25]. Available from:
https://journals.lww.com/JCAS/fulltext/2012/05010/Nonmelanoma_Skin_Cancer.2.aspx

2. Didona D, Paolino G, Bottoni U, Cantisani C. Non Melanoma Skin Cancer Pathogenesis
Overview. Biomedicines [Internet], 2018, [2025; 25], 6(1): 6. Available from:
https://www.mdpi.com/2227-9059/6/1/6

3. Callen JP, Bickers DR, Moy RL. Actinic keratoses. Journal of the American Academy of
Dermatology [Internet], 1997; 1 [2025; 25], 36(4): 650-3. Available from:
https://www.sciencedirect.com/science/article/pii/S0190962297702652

4. Baseman JG, Koutsky LA. The epidemiology of human papillomavirus infections. Journal
of Clinical Virology [Internet], 2005; 1 [2025; 25], 32: 16-24. Available from:
https://www.sciencedirect.com/science/article/pii/S1386653204003725

www.wipr.net | Vol 14, Issue 12,2025. |  1SO 9001: 2015 Certified Journal | 220



Jain et al. World Journal of Pharmaceutical Research

10.

11.

12.

13.

Schiffman M, Castle PE. Human Papillomavirus: Epidemiology and Public Health.
Archives of Pathology & Laboratory Medicine [Internet], 2003; 1 [2025; 25], 127(8):
930-4. Available from: https://doi.org/10.5858/2003-127-930-HPEAPH

Marrazzo JM, Stine K, Koutsky LA. Genital human papillomavirus infection in women
who have sex with women: A review. American Journal of Obstetrics and Gynecology
[Internet], 2000; 1  [2025; 25], 183(3): 770-4. Available from:
https://www.sciencedirect.com/science/article/pii/S0002937800367217

Human Papillomavirus Infection in Women Infected with the Human Immunodeficiency
Virus | New England Journal of Medicine [Internet], [2025; 25]. Available from:
https://www.nejm.org/doi/full/10.1056/NEJM199711063371903

Marrazzo JM, Stine K, Koutsky LA. Genital human papillomavirus infection in women
who have sex with women: A review. American Journal of Obstetrics and Gynecology
[Internet], 2000; 1  [2025; 25], 183(3): 770-4. Available from:
https://www.sciencedirect.com/science/article/pii/S0002937800367217

Sun XW, Kuhn L, Ellerbrock TV, Chiasson MA, Bush TJ, Wright TC. Human
Papillomavirus Infection in Women Infected with the Human Immunodeficiency Virus.
New England Journal of Medicine [Internet], 1997; 6 [2025; 25], 337(19): 1343-9.
Available from: https://www.nejm.org/doi/full/10.1056/NEJM199711063371903

My library - Google Scholar [Internet], [2025; 25]. Available from:
https://scholar.google.com/scholar?scilib=1&sciog=squamous+cell+carcinoma+hpv&hl=
en&as_sdt=0,5#d=gs_qabs&t=1742540041171&u=%23p%3DGMcTEZaYREYJ

My library - Google Scholar [Internet], [2025; 25]. Available from:
https://scholar.google.com/scholar?scilib=1&sciog=squamous+cell+carcinoma+hpv&hl=
en&as_sdt=0,5#d=gs_qabs&t=1742540041171&u=%23p%3DGMcTEZaYREYJ

My library - Google Scholar [Internet], [2025; 25]. Awvailable from:
https://scholar.google.com/scholar?scilib=1&sciog=squamous+cell+carcinoma+hpv&hl=
en&as_sdt=0,5#d=gs_qabs&t=1742539978389&u=%23p%3DkVh_BVRRSjlJ

Survival rate of head and neck cancer - Google Scholar [Internet], [2025; 25]. Available
from:
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scilib=1&q=survival+rate+of
+head+and+neck+cancer+&btnG=#d=gs_qabs&t=1742580341613&u=%23p%3DhKUyr
9BLxpkJ

www.wipr.net | Vol 14, Issue 12,2025. |  1SO 9001: 2015 Certified Journal | 221



Jain et al. World Journal of Pharmaceutical Research

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Mechanisms of Human Papillomavirus-Induced Oncogenesis | Journal of Virology
[Internet], [2025; 31]. Available from:
https://journals.asm.org/doi/full/10.1128/jvi.78.21.11451-11460.2004

Global Burden of Human Papillomavirus and Related Diseases - ScienceDirect [Internet],
[2025; 31]. Available from:
https://www.sciencedirect.com/science/article/abs/pii/S0264410X12010808

Worldwide distribution of human papillomavirus types in cytologically normal women in
the International Agency for Research on Cancer HPV prevalence surveys: a pooled
analysis - The Lancet [Internet], [2025; 3]. Available  from:
https://www.thelancet.com/journals/lancet/article/P11S0140-6736(05)67069-9/abstract
Das BC, Hussain S, Nasare V, Bharadwaj M. Prospects and prejudices of human
papillomavirus vaccines in India. Vaccine [Internet], 2008; 23 [2025; 31], 26(22):
2669-79. Available from:
https://www.sciencedirect.com/science/article/pii/S0264410X08003198

Cost Effectiveness of a Potential Vaccine for Human Papillomavirus - PMC [Internet],
[2025; 31]. Available from: https://pmc.ncbi.nlm.nih.gov/articles/PMC2873748/
https://academic.oup.com/jnci/article-abstract/101/16/1120/2515636#google_vignette
Risk of Human Papillomavirus—Associated Cancers Among Persons With AIDS | JNCI:
Journal of the National Cancer Institute | Oxford Academic [Internet], [2025; 31].
Available from:

The Burden and Prevention of Human Papillomavirus (HPV) Infections and Cervical
Cancer in India: A Literature Review - PMC [Internet], [2025; 3]. Available from:
https://pmc.ncbi.nlm.nih.gov/articles/PMC11588293/

Simard: International trends in head and neck cancer... - Google Scholar [Internet], [2025;
1]. Available from:
https://scholar.google.com/scholar_lookup?doi=10.1016%2Fj.oraloncology.2014.01.016
&pmid=24530208#d=gs_qabs&t=1743095857345&u=%23p%3D8HPABp8zSHMJ
Focus on head and neck cancer: Cancer Cell [Internet], [2025; 2]. Available from:
https://www.cell.com/cancer-cell/fulltext/S1535-6108(04)00090-X

Focus on head and neck cancer: Cancer Cell [Internet], [2025; 2]. Available from:
https://www.cell.com/cancer-cell/fulltext/S1535-6108(04)00090-X

Current Concepts in Chemotherapy for Head and Neck Cancer - PMC [Internet], [2025;
2]. Available from: https://pmc.ncbi.nlm.nih.gov/articles/PMC6524526/

www.wipr.net | Vol 14, Issue 12,2025. |  1SO 9001: 2015 Certified Journal | 222



Jain et al. World Journal of Pharmaceutical Research

25.

26.

27.

28.

29.

Human Papillomavirus and Survival of Patients with Oropharyngeal Cancer | New
England Journal of Medicine [Internet], [2025; 2]. Awvailable from:
https://www.nejm.org/doi/full/10.1056/NEJM0a0912217

Advances in radiotherapy for head and neck cancer - ScienceDirect [Internet], [2025; 3].
Available from:
https://www.sciencedirect.com/science/article/abs/pii/S1368837510000941

Late side effects of radiation treatment for head and neck cancer - PMC [Internet], [2025;
3]. Available from: https://pmc.ncbi.nlm.nih.gov/articles/PMC7533405/

Advances in radiotherapy for head and neck cancer - ScienceDirect [Internet], [2025; 3].
Available from:
https://www.sciencedirect.com/science/article/abs/pii/S1368837510000941

Advances in radiotherapy for head and neck cancer - ScienceDirect [Internet], [2025; 3].
Available from:

https://www.sciencedirect.com/science/article/abs/pii/S1368837510000941

www.wipr.net | Vol 14, Issue 12,2025. |  1SO 9001: 2015 Certified Journal | 223



