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Verrucous carcinoma (VC), a rare subtype of squamous cell carcinoma (SCC), is distinct due to its unique clinical
and histopathological characteristics Unlike conventional SCC, VC is characterized by a slow growth rate, locally
aggressive behaviour, and a limited tendency for distant metastasis. However, it remains a clinical concern due to its
potential to transform into invasive SCC. Materials and Methods:The research focused on cases diagnosed between
2017 and 2024, involving patients with verrucous carcinoma (\VVC), verrucous carcinoma transforming into squamous
cell carcinoma (SCC), and proliferative verrucous leukoplakia. The hospital's database served as the primary source
of patient data for this study, offering access to clinical records, histopathological findings, and other relevant
diagnostic information.Results : Out of 60 cases in the dataset, 58 (96.7%) were valid and included in the analysis,
while 2 cases (3.3%) had missing data. This high percentage of valid cases ensures the reliability of the findings.
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Head and neck cancers constitute a significant global and the Indian subcontinent, these habits significantly
health challenge, ranking as the seventh most contribute to the prevalence of VC. Conversely, in
prevalent cancer worldwide. Approximately 90% of Western countries, the use of smokeless tobacco products
these malignancies arise within the oral cavity, plays a prominent role in its etiology. Though typically
predominantly affecting the squamous epithelium. observed in older adults, occasional cases in younger
Verrucous carcinoma (VC), a rare subtype of individuals highlight the need for awareness across all age
squamous cell carcinoma (SCC), is distinct due to its groups °.

unique clinical and histopathological characteristics®. VC is primarily associated with chronic mucosal
Unlike conventional SCC, VC is characterized by a irritation. Tobacco use, both in smoked and smokeless
slow growth rate, locally aggressive behaviour, and a forms, remains the most significant risk factor. Other
limited tendency for distant metastasis. However, it contributory factors include areca nut chewing, alcohol
remains a clinical concern due to its potential to consumption, and poor oral hygiene®.Human
transform into invasive SCC. Understanding the papillomavirus (HPV) infection has emerged as a
prognostic factors associated with VVC is critical for potential etiological agent, with studies reporting varying
guiding treatment approaches and improving patient prevalence rates depending on the diagnostic techniques
outcomes 2. used, such as polymerase chain reaction (PCR) or
The incidence of verrucous carcinoma is relatively immunohistochemistry. The interaction between HPV
low, accounting for less than 5% of all oral cancers. It and host cellular mechanisms is believed to play a role in
is most commonly diagnosed in individuals over the the development and progression of VC. Additionally,
age of 40, with a slight male predominance. Its genetic predispositions and chronic inflammatory
geographic distribution is influenced by cultural and conditions may further exacerbate its pathogenesis®.
lifestyle factors, such as the use of smokeless tobacco Clinically, VC often presents as a slow-growing,
and betel quid chewing. Inregions like Southeast Asia exophytic lesion with a warty or cauliflower-like surface.
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Verrucous carcinoma lesions are almost always large, explored in clinical trials, showing promise in improving

exophytic, soft, fungating, slow growing neoplasms outcomes for specific patient subsets. The integration of
with a pebbly mamillated surface. These lesions these novel approaches into clinical practice could
commonly involve the buccal mucosa, gingiva, revolutionize the management of VC in the future .
tongue, and other areas of the oral cavity. Early-stage This study aims to investigate the prognostic indicators of
VC may mimic benign conditions such as verrucous verrucous carcinoma through a comprehensive analysis of
leukoplakia, making accurate diagnosis challenging. cases diagnosed at Saveetha Dental College and Hospitals
Patients are typically asymptomatic in the initial between 2017 and 2024.

stages, delaying diagnosis until the lesion becomes
extensive. Differential diagnoses include papillomas,

leukoplakia, and conventional SCC, necessitating a This study was a retrospective analysis conducted at the
thorough clinical and histopathological evaluation >®, Department of Oral Pathology, Saveetha Dental College
Histologically, V/C is characterized by hyperkeratosis, and Hospitals. The research focused on cases diagnosed

between 2017 and 2024, involving patients with

without infiltrative growth. Cellular atypia is minimal, verrucous  carcinoma  (VC), verrucous — carcinoma
and mitotic activity is generally absent, reflecting the transforming into squamous cell carcinoma (SCC), and
HIMOUrS well-differentiated nature”. proliferative verrucous leukoplakia. The hospital's

database served as the primary source of patient data for
this study, offering access to clinical records,
histopathological findings, and other relevant diagnostic

papillomatosis, and a pushing border of invasion

Immunohistochemical markers such as p53, Ki-67,
and cytokeratins can assist in distinguishing VC from
other oral lesions. The unique histopathological

features underscore the importance of expert information.
pathology review for accurate diagnosis and effective The study included patients diagnosed
management 8°, histopathologically with oral VC, cases showing a
The prognosis for VC is generally favourable when transformation from VC to invasive SCC, and
detected early and managed appropriately. The proliferative verrucous leukoplakia. Patients with
absence of metastatic potential to regional lymph incomplete medical records, those whose diagnosis was
nodes and distant organs distinguishes VVC from other not confirmed by histopathological analysis, and those
forms of SCC. Prognostic factors influencing undergoing treatment outside the hospital were excluded
outcomes include tumor size, depth of invasion, to ensure consistency and reliability in data collection.
anatomical location, and HPV status. Overexpression Clinical data, including patient demographics (age,
of molecular markers such as p53 and high Ki-67 gender, and lifestyle habits such as tobacco or areca nut
proliferation indices has been linked to aggressive use) , lesion characteristics (site, size, and clinical
disease behaviour. Additionally, host- related factors presentation), and duration of symptoms,  were
such as age, immune competence, and the presence of extracted. Information regarding treatment modalities,
comorbidities play crucial roles in determining recurrence rates, and follow-up outcomes was also
prognosis . gathered. Provided in Table 1.
Recent advancements in diagnostic techniques have The data were compiled and tabulated using Microsoft
improved the detection and management of VC. Excel.
High-resolution imaging modalities, including All cases were reviewed by a team of experienced
magnetic resonance imaging (MRI) and positron pathologists to confirm the diagnosis of VVC and related
emission tomography-computed tomography (PET- conditions. Histopathological analysis focused on key
CT), provide detailed insights into tumor extent and features, including hyperkeratosis, exophytic growth,
involvement of adjacent structures™. Molecular papillomatosis, and the characteristic “pushing" border
profiling has enabled the identification of genetic and of invasion. Data were analyzed using SPSS software.
epigenetic alterations, offering potential biomarkers Descriptive statistics were calculated to summarize
for targeted therapy. These innovations have patient demographics and clinical features. Categorical
enhanced diagnostic accuracy and facilitated variables were expressed as frequencies and
personalized treatment planning *2. percentages, while continuous variables were
presented as means and standard deviations.
Surgical excision with clear margins remains the Comparative analyses were conducted to evaluate the
cornerstone of VC management. In cases where correlation between clinical features and prognostic
complete excision is challenging, adjunctive therapies outcomes. Statistical significance was determined
such as radiotherapy and chemotherapy may be using appropriate tests, such as the chi-square test for
employed. However, the role of these therapies is categorical variables and t-tests for continuous
limited due to the tumours low radio sensitivity and variables, with a p-value of <0.05 considered
chemo resistance'®. Emerging treatments, including statistically significant.

targeted therapy and immunotherapy, are being
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Table 1. Clinical features

Variable

Gender
Age
Habits

Laterality

Lymph Node Metastasis

TNM Stage

Invasion

- Category - No. of Patients |
Male 39 |
Female 7
=50 years 16
>51 years 37
With Habits 35

Without Habits = 26

Left 29
Right 19
Bilateral 0
Yes 41
No 20
T1 2
T2 2
T3 1
T4 11
Maxilla 5
Mandible 3

Skin 1

The statistical analysis of verrucous carcinoma and
related conditions provides significant insights into the
relationships between demographic factors and clinical
outcomes. Out of 60 cases in the dataset, 58 (96.7%)
were valid and included in the analysis, while 2 cases
(3.3%) had missing data. This high percentage of valid
cases ensures the reliability of the findings. The
analysis revealed a strong association between age and
advanced disease features such as metastasis and
extranodal extension (ENE), with older patients
showing a higher likelihood of presenting with these
characteristics (p < 0.001). This suggests that disease
progression and spread are more prevalent in older
individuals, underscoring the need for vigilant
monitoring and aggressive management in this group.
Additionally, a significant relationship was identified
between gender and habits like smoking or chewing

tobacco (p = 0.045), indicating that these behaviours,
known risk factors for carcinogenesis, are more prevalent
in one gender. However, no significant associations were
found between age and diagnosis type, suggesting that the
type of verrucous carcinoma or related condition is
distributed uniformly across different age groups.
Similarly, no significant correlations were observed
between age and habits, or gender and clinical outcomes
such as metastasis or ENE. The analysis also found no
gender-specific differences in biopsy results or diagnosis
types, indicating that the patterns of disease presentation
and diagnostic findings are similar across genders.

These findings have important clinical and public health
implications. The strong association between age and
advanced disease characteristics highlights the
importance of early detection and tailored treatment
plans for older patients, who are at greater risk of
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metastasis and ENE. Targeted interventions, such as
more frequent screenings and comprehensive
management approaches, could help mitigate
disease progression in this high-risk group. The
significant link between gender and habits
underscores the need for gender-specific public
health strategies, such as tobacco cessation
programs, to address modifiable risk factors and
reduce disease burden.

In contrast, the absence of significant associations
between other variables, such as age and diagnosis
type or gender and metastasis, suggests that certain
factors may not play a pivotal role in disease
progression or outcomes.

Verrucous carcinoma (VC) is a rare variant of
squamous cell carcinoma (SCC) that predominantly
affects the oral cavity, particularly the buccal mucosa,

gingiva, and tongue. Our study, comprising 61 cases,

revealed a male predominance (44 males, 13
females), consistent with previous literature
indicating that VC is more common in males,

particularly in regions with high tobacco
consumption. Another study conducted between 2018
and 2022, involving 5,469 biopsy-proven head and

neck cancer patients, found a male-to-female ratio of

4.2:1. The study highlighted that men constituted

80.80% of the study population, with oral cavity
lesions being the most common site. The higher

prevalence in males was linked to greater exposure to
risk factors such as tobacco and alcohol®®. Similarly,

a study by Batsakis et al. (2019) reported that male
patients accounted for approximately 75% of VC

cases, aligning with our findings™.

Similarly, a study focusing on oral verrucous
carcinoma over aten-year period reported that 83% of
the patients were male, resulting in a male-to-female
ratio of 5:1. The mean age at presentation was 49
years. In this cohort, 33.3% of patients chewed
tobacco, 26.6% both chewed and smoked tobacco, and
10% only smoked tobacco. This further underscores
the significant role of tobacco use in the etiology of
VC, especially among malesl17.

Our data showed 35 cases (57.3%) with a history of
deleterious habits, with pan chewing (11 cases), gutka
(3 cases), and smoking (2 cases) being the most
frequently reported. The association of VC with
tobacco and areca nut has been well documented in
prior studies. Ackerman first provided a
comprehensive description of verrucous carcinoma in
1948, highlighting its association with tobacco use. In
his study of 31 patients, Ackerman noted that many
were elderly men with a history of chewing tobacco®®.
This led him to postulate a link between tobacco use
and the development of verrucous carcinoma®.

More studies by Munde et al. (2013) reinforced that 80-
90% of patients with VC have a history of tobacco use,
either in the form of chewing or smoking®.

A study by Ackerman found that habit-associated VC
cases showed a higher prevalence of field cancerization,
where multiple lesions develop due to long-term
carcinogen exposure?’. Our findings support this, as
many patients with habitual risk factors presented with
lesions in high-risk areas such as the buccal mucosa and
gingiva. In contrast, a study by Hashibe et al. (2003)
demonstrated that alcohol alone is not a strong
independent risk factor, but when combined with
tobacco, it significantly increases the risk?.

This was evident in our cohort, where alcohol use was
observed in some cases, often alongside tobacco
chewing.

VC is characterized by a papillary, well-differentiated
epithelial proliferation with minimal dysplasia. Our cases
frequently showed verrucous hyperplasia with minimal
nuclear atypia and a pushing rather than infiltrative
growth  pattern, which aligns with  previous
histopathological descriptions. A study by Kraus and
Perezmesa (1966) emphasized that VC lacks the usual
features of SCC, such as nuclear pleomorphism and
increased mitotic activity, making it distinct in its
behavior and response to treatment?®,

Radiographically, 9 cases (14.8%) in our study showed
evidence of bone invasion, reinforcing findings by Shear
and Pindborg (1980), who reported that VC can cause
underlying bone destruction in advanced cases, despite
its slow-growing nature®®. A study published by Bansal et
Al noted that while VC is generally a benign lesion with
minimal aggressive potential, long- standing cases can
show transformation into squamous cell carcinoma®.
Additionally, a case report samira et Al discussed
squamous cell carcinoma arising in a multiple verrucous
epidermal nevus, emphasizing the importance of
monitoring for malignant transformation in such
lesions®. These studies suggest that while VVC typically
remains confined to the epithelium, there is a potential
for transformation into more invasive forms like SCC,
underscoring the need for careful monitoring and
management.

In our study , metastasis was observed in 3 cases (4.9%),
while extranodal extension (ENE) was also noted in 3
cases (4.9%). Historically, VC has been considered non-
metastatic or minimally metastatic. Ackerman initially
classified VC as a locally aggressive but non-
metastasizing tumor, an assertion supported by many
subsequent studies. However, some cases of lymph node
involvement and distant metastasis have been reported in
more recent studies. For instance, a case report discussed
a 67-year-old male patient with hybrid verrucous
carcinoma exhibiting bone invasion and bilateral lymph
node metastasis, despite the absence of a clear SCC
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component.
This suggests that even minimal invasive
characteristics within VC can lead to metastatic
behaviour?.

Another study highlighted that hybrid verrucous
carcinoma, characterized by the coexistence of
verrucous and conventional SCC histological
features, can exhibit more aggressive behaviour,
including lymph node metastasis®.

This underscores the importance of thorough
histopathological evaluation to identify any
conventional SCC areas within VC, as their presence
may necessitate more aggressive management. These
findings emphasize the need for careful assessment of
VC cases, particularly those with hybrid histology, to
determine the appropriate therapeutic approach and
predict potential metastatic behavior.

VC is typically a slow-growing, well-differentiated
tumor with a low propensity for metastasis. In
contrast, hybrid tumors—those exhibiting both VC
and conventional squamous cell carcinoma (SCC)
histological  features—may demonstrate  more
aggressive behavior, including lymphatic spread.
Another case report by Cunha et Al of VC with foci of
invasive SCC, highlighting the potential for increased
metastatic risk in such hybrid lesions®.

Additionally, a case report described a rare instance of
VC of the scalp, noting that while VC typically has
low metastatic potential, certain factors may
contribute to a more aggressive course®.

Our findings align with this, as metastatic cases in our
cohort were among patients with longstanding habits.
Similarly, Shafer et al. (1975) documented ENE in
only 2-5% of cases, comparable to our study’s 4.9%
incidence.These findings underscore the importance
of thorough histopathological evaluation to identify
any conventional SCC areas within VC, as their
presence may necessitate more  aggressive
management®,

Another OSCC study found no significant correlation
between bone invasion and nodal metastasis, instead
highlighting that the worst pattern of invasion (WPOI-
4,5) was a stronger predictor of nodal spread. In
contrast, the VC dataset reported nodal metastasis in
only 3 cases (4.9%), reinforcing the well-documented
low metastatic potential of VC. This comparison
suggests that while OSCC metastasis is influenced by
invasive tumor patterns, VC rarely metastasizes,
further distinguishing their biological behavior®.

One study found a strong correlation between high
METTLS5 expression and nodal metastasis in OSCC,
indicating its role in tumor progression and poor
prognosis. In contrast, the VC study reported nodal
metastasis in only 3 cases (4.9%), reinforcing its low
metastatic potential. This comparison highlights that
while OSCC frequently exhibits nodal spread

influenced by molecular factors like METTLS5, VC
remains largely localized with minimal lymphatic
involvement®,

VC is often diagnosed at an early stage (T1 or T2), as
it presents as a slow-growing exophytic lesion.
However, some cases in our study exhibited advanced-
stage disease with T4 classification. Studies by van der
Waal et al. (2011) suggested that delayed diagnosis,
particularly in habitual tobacco users, often results in
T3 or T4 staging at presentation. This emphasizes the
importance of early detection and regular screening in
high-risk populations®.

Prognosis of VC varies with the stage at diagnosis.
National survey of head and neck verrucous carcinoma
reported that survival rates significantly decreased
from 86.7% for Stage | to 46.8% for Stage IV,
emphasizing the importance of early detection and
treatment®, Additionally, Kademani et al. (2005)
conducted a retrospective study on intraoral squamous
cell carcinoma, identifying stage and grade as
significant prognostic factors. While this study focused
on squamous cell carcinoma rather than VC, it
highlights the impact of disease stage on patient

outcomes®.

These findings underscore the critical role of early
diagnosis and intervention in improving survival rates
for patients with verrucous carcinoma.This is
particularly relevant to our dataset, where a small
subset of cases showed aggressive behavior,
correlating with more advanced staging.

The primary treatment modality for VC is surgical
excision with adequate margins, as the tumor has a low
propensity for distant metastasis. In our cohort, all
cases underwent surgical resection, consistent with
treatment guidelines®. According to a study by
Batsakis (1999), radiotherapy is not the preferred
treatment due to concerns of anaplastic transformation,
where VC may undergo dedifferentiation into a more
aggressive SCC %, Radiation therapy for VC has been
associated with potential malignant transformation. A
study by Perez et al. discussed cases where VC
underwent anaplastic transformation after radiation
treatment, suggesting that ionizing radiation might
contribute to this change .

The role of adjuvant therapy in VC management is
typically reserved for specific scenarios. A
retrospective review by Franklyn et al. (2017) indicated
that adjuvant therapy is considered in cases with close
resection margins, nodal involvement, or recurrent
disease. Their findings showed that most patients were
effectively managed with surgery alone, with adjuvant
therapy administered selectively %,

These studies underscore the importance of
individualized treatment planning in VC, highlighting
the potential risks associated with radiation therapy and
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the selective use of adjuvant treatments based on focus on molecular and genetic markers to further
specific pathological features.Our findings are understand the progression of VC and improve
consistent with this, as only a few cases required targeted treatment strategies.

additional treatment beyond surgery.

VC has a relatively good prognosis, with low

recurrence rates following complete excision.

However, recurrence rates vary based on factors such Ethical statement

as tumor size, presence of dysplasia, and margin This study was performed in line with the principles of
status. Achieving clear surgical margins is crucial in the Declaration of Helsinki.

reducing the recurrence of VC. Incomplete excision

has been associated with higher recurrence rates. A Funding

study highlighted that VVC has a high recurrence rate This research did not receive any specific funding.

if incompletely excised, and recurrent tumors can be

more aggressive than the original, with potential bone Declaration of competing interest

and cartilage invasion °. Another study found The authors declare that they have no known
Verrucous carcinoma, though less metastatic than competing financial interests or personal relationships
conventional SCC, poses clinical challenges due to its that could have appeared to influence the work
potential transformation and involvement of reported in this paper.
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