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ABSTRACT

Background: Skin tumours can be classified as either benign or malignant, resulting due to
the proliferation of one or more components of the skin. Reportedly, there has been a rise in
the prevalence of skin cancer in recent decades, which has led to rely on histological evidence
to distinguish between various types of skin cancer.

Aim: This study aims to provide a comprehensive descriptionfof the occurrence, symptoms,
unpredictable nature, and range of histopathologicald spectrum in different types
of skin tumours.

Methods: This prospective research was conductédwin,the outpatient department of the
Department of Dermatology at the Government{General Hospital in Anantapur from July
2019 to July 2023. Patients who did not provide informed, consent, those with infectious or
cystic swellings, or those with multiple Iesions‘ywere excluded from this study.
Histopathological confirmation is obtainedyfrom ‘@alluexcisional biopsies of single cutaneous
swellings, and tumours are classified¢based on the criteria established by the World Health
Organization (WHO).

Results: The study included a total ‘of 123 individual cutaneous tumours, with 98 cases
(79.67%) being classified as benign and 25 cases (20.32%) classified as malignant. The age
group most affected is adults between the ages of 26 and 44, with a prevalence rate of 31.7%.
Following closely behind are middle-aged individuals, with a prevalence rate of 30.08%. The
males constitute 46.34%, (57, cases) and the females constitutes 53.65% (66 cases). The
extremities were the most frequently affected site, accounting for 53 cases (43.08%),
followed by the head and neck region (29.26%). Based on the WHO classification of skin
tumours, there were 42 cases (34.14%) of subcutaneous tissue tumours and 31 cases
(25.20%) of soft tissue tumours. The prevalence of keratinocyte tumours is 26 (21.13%),
whereas appendageal tumours account for 16 (13%) of cases. Melanocytic and neural
tumours are the least prevalent, each representing 4 (3.25%) of cases. The majority of benign
tumours arise from the subcutaneous tissues, whereas malignant tumours grow from
keratinocytic differentiation.

Conclusion: Our study revealed that the majority of tumours displayed ambiguous clinical
behaviour, which resulted in erroneous diagnoses. Hence confirmation by histology is crucial
for accurate diagnosis and prompt management.

Keywords: solitary skin tumour, histopathology, keratinocytic tumour, appendageal tumour,
subcutaneous tumour.

INTRODUCTION



The skin is a complex organ that regulates many responses to our environment through
precise cellular and molecular interactions [1]. It consists of many components derived from
mesoderm and ectoderm. Most of these individual components have the ability to induce
tumours, resulting in a greater diversity of skin tumours compared to other organs [2].

The range of pathological conditions that constitute cutaneous neoplasms is highly varied.
They can be classified into various categories, each of which signifies a unique biological
behaviour. These are further made into three broad divisions: i) common ones, which are
easily recognised due to their size, colour, distribution, and characteristic site of presentation;
ii) rarer ones; and iii) those that mimic other disorders and are difficult to diagnose. The latter
group is primarily diagnosed using histopathology, immunohistochemistry or other advanced
diagnostic methods [3].

The clinical presentation of these tumours might emerge as either papules or nodules.
Therefore, a diagnosis cannot be considered final only based on clinical evidence;
histological confirmation is essential to establish a clear diagnosis. Diagnosing it can be
challenging at times owing to its complex and diverse  histologic nature, complex
nomenclature, and multiple classifications [3]. One of these classifications is the WHO
classification of Skin tumours, which is widely accepted and adopted [3,4]. The tumours are
classified primarily on their differentiation into tumours of keratinocytic origin, tumours of
appendageal origin, which are further classified into apoerine, eccrine, and sebaceous
tumours, and melanocytic tumours, tumours of soft tissu€, mneural tissue growths, and
subcutaneous tumours [3,4]. Hence, it is essential to,obtain a histological diagnosis in order
to prevent overlooking malignancies and 40 enableicorrect intervention and subsequent
management.  This study attempted <t0 offer._a comprehensive description of the
epidemiology, clinical appearance, uncestain b€haviours, and histological spectrum of various
types of skin tumours.

METHODS

The present study is a prospective study conducted over a period of four years from July 2019
to July 2023 in the outpatient department of dermatology, venereology & leprology,
Government general <hospital, Anantapur. We have evaluated 123 patients having solitary
cutaneous neoplasms irreéspective of age, sex and location of tumour. Informed consent was
obtained from each patientprior to intervention. Cystic and infectious swellings and patients
having multiple lesions, and patients who didn’t give informed consent to get enrolled in the
study were excluded from our study. Complete clinical histories were obtained and
documented for each patient, including age, sex, length of illness and lesion location. Each
patient underwent a thorough clinical examination and had a clinical photograph taken. All
the necessary baseline routine investigations were done and excisional biopsies of these
lesions were sent for histopathological confirmation and tumours were categorised based on
WHO classification of Skin tumours. Immunohistochemistry and special staining were done
wherever necessary.

RESULTS

This study has a total of 123 solitary cutaneous tumours. The tumours were observed in all
age groups; however, majority were affecting adult age group i.e. 26-44 years (31.7%)
followed by middle aged adults (30.08%), then old aged (26.01%), followed by young adults,
adolescents and children with each forming 4.06% respectively. As the age increases, the
tendency for malignancies also increased in our study with highest incidence in age >60 years
(Table 1).



Out of 123 cases studied, 57 were male (46.34) and 66(53.65%) were female patients with
male to female ratio of 1:1.15. Malignancies were commonly detected in males with Male:
Female ratio of malignancy being 2.12:1 (Table 1).

Majority of the tumours were localised to extremities (43.08%) later to head and neck region
(29.26%), then by trunk (22.76%) and least involved site in our study was genitals with
4.87% involvement. In our study, Benign lesions were mostly seen in extremities whereas
Malignancies were commonly noted in head and neck region (Table 1).

On histopathological evaluation, 98 cases (79.67%) were diagnosed to be benign and 25
cases (20.32%) as malignant.

Majority of the tumours were from Subcutaneous tissue (42 cases, 34.14%) followed by soft
tissue tumours (31 cases, 25.2%), then keratinocytic tumours (26 cases, 21.13%) followed by
appendageal tumours (16 cases, 13%), and least encountered tumours were from melanocytic
and neural differentiation (4 cases each, 3.25% each) (Chart 1).

Most common benign tumour in our study was lipoma with total of 42 cases (42.85%)
followed by soft tissue tumours (30.61%) with Haemangioma$ (11.22%) being commonest
among them, then soft fibroma (9.18%) and then pyogenic granuloma (7.14%) (Fig. 1)
majorly. Third most common tumours were appendageal tumouts (13.26%) with nodular
hidradenoma and nevus sebaceous (Fig. 2) forming 3.06% each, being the common benign
appendageal lesions. Fourthly, keratinocytic tumourS weteseemmonly observed, with majorly
keratoacanthoma cases (3.06%) (Fig. 3). Next wete, the Neural tumours with two cases each
of neurofibroma and schwannoma (2.04% ecach). The least common benign tumour in our
study was from melanocytic differentiation with one case of congenital melanocytic nevus
(1.02%) (Chart 2).

Majority of the malignant tumour$ were fromy keratinocytic differentiation and common
malignancy was Squamous cell car¢indma (SCC) (Fig. 7). Out of the total 25 malignant
tumours, 14 cases were SCC which made a huge percentage of 56%, followed by Basal cell
carcinoma (12%) (Fig. 8) and malignant melanoma (12%) (Fig. 9) and followed by Bowens
disease (Fig. 10), MaligfiantyProliferating Trichilemmal tumour (Fig. 11), Cystic Sebaceous
Tumour with Basal €ell carcinoma transformation, Pigmented Sebaceous carcinoma and
Malignant Giant cell tumourtaccounting to a 4% of total malignant tumours respectively.
Malignancies were commonly seen in elderly males, majorly involving head and neck region
(Chart 3).

DISCUSSION

The rising incidence rate of skin cancers in the recent decade represents a growing health
problem, due both to tumour-associated morbidity and mortality and to the economic burden
related to monitoring and treatment [5, 6]. This emphasizes the need for dermatologists to
rely on simple, cost effective and gold standard diagnostic method of histopathological
examination to distingish the tumours. While the routine practice of dermatopathology relies
predominantly on histologic findings and clinical context, immunohistochemistry (IHC) will
remain an important adjunct tool for the diagnosis of difficult cases, tumour staging and
identification of genetic variants of therapeutic significance [7]. The utility of IHC is broad
across cutaneous neoplasms but becomes particularly powerful when ‘extracutancous’
lesions, such as metastatic carcinoma, soft tissue neoplasms and hematologic malignancies
enter the differential. In addition to the many established IHC markers currently in use, new
markers continue to emerge, although their general acceptance and routine application
requires robust validation. The recent applications of novel IHC markers in melanoma



diagnosis including genetic mutation status markers [e.g. BRAF (v-raf murine sarcoma viral
oncogene homolog B) and NRAS (neuroblastoma RAS viral oncogene homolog)] and an
epigenetic alteration marker (e.g. 5-hydroxymethylcytosine). Over reliance upon or
uninformed utilization of biomarkers, however, can be treacherous due to the diagnostic
pitfalls they can create [7].

UV radiation is the most significant risk factor for cutaneous Squamous cell carcinoma
(cSCC), with the majority of Non-Melanoma Skin cancers (NMSCs) located on sun-exposed
areas of the body, particularly the head and neck (70%). cSCC accounts for 20% of all head
and neck malignancies [8]. Apart from [HC biomarkers, circulating tumour cells (CTCs) are
important to examine real-time detection of the tumour, tumour recurrence, tumour
progression, response to therapy, and assessment of the tumour profile without the need for
repeated biopsies [9]. The detection of CTCs and circulating tumour micro emboli (CTMs) in
¢SCC can be analysed using Isoflux ™ system. To understand their prognostic significance,
extensive workup is required [8].

In the last few years, with advances in technologies, new in vivo and ex vivo diagnostic
techniques have been developed in an attempt to obtdin an ever more precise
and early diagnosis [5, 6]. Some of these are now widely used,, like digital photography, 2-
Dimensional and 3-Dimensional total-body photography,sand dermoscopy. While few lastest
techniques, like optical coherence tomography and reflectange confoeal microscopy, are only
available in a few academic and referral skin cancef €entess, because they are expensive and
need expertise [10].

When considering dermatological diagnosti¢s, specialhattention should be paid to machine
learning and artificial intelligence (Al)—<a teumisthat refers to the human-like intelligence
exhibited by trained robots [11]. Whenmmaking decisions, clinicians can benefit from these
tools. Both shallow and deep Alfapproachesshave been applied to the field of tumor
diagnoses. They involve training computer algorithms to learn from data gathered by preset
features using deep or shallowymultilayerneural networks [12].

In the present study, totalef,123 cases analysed, out of which 98 cases (79.67%) were benign
and 25 cases (20.32%) wete malignant as seen in Patel N et al [13], Goel P et al [14] and
Shrivastava V et al [15]Wwho reported 90.7%, 53% and 63.84% of benign tumours and 9.29%,
47% and 36.15% of malignant tumours respectively (Table 2).

The peak incidence was in adult age group in the present study in concordance with the Patel
N et al [13], Goel P et al [14] and Shrivastava V et al [15]. Male to female ratio was 1 :1.15 in
the current study. Patel N et al [13] found a male to female ratio of 1.28 :1, Goel P et al [14]
reported it to be 1.15 :1 and Shrivastava V et al [15] showed similar results of 1.24:1. Our
study reported a major involvement of extremities 1.e. 43.08%, which wasn’t consistent with
the findings of Patel N et al [13], Goel P et al [14] and Shrivastava V et al [15] who majorly
had head and neck involvement (Table 2).

The studies, Patel N et al [13], Goel P et al [14] and Shrivastava V et al [15] reported that
they had benign keratinocytic tumours as the most common benign tumours with 49.27%,
46.3% and 42.3% respectively. Where in this study, benign appendageal tumours were more
(59%) when compared to benign keratinocytic tumours constituting a percent of 36.36%.
(Table 2).

Malignant tumours were seen in elderly, males involving head and neck region alike the other
three studies. Most common malignant tumour was from keratinocytic differentiation (75%),
like Patel N et al [13] (95.23%), Goel P et al [14] (79.8%) and Shrivastava V et al [15]



(54.45%) followed by melanocytic and appendageal tumours. Out of all malignant tumours,
the frequency of squamous cell carcinoma was highest (56%) in our study similar to report by
Shrivastava V et al [15], but in the study done by Patel N et al [13] and Goel P et al [14],
Basal cell carcinoma was common (Table 2).

Skin appendageal tumours originate from undifferentiated pluripotent stem cells, which
eventually differentiate into particular tumours that are impacted by local vascularity,
genetics, and the microenvironment of the dermis and epidermis. They fall into four main
categories: tumours that have differentiated into sebaceous glands, eccrine or apocrine
glands, or hair follicles. The histopathological confirmation remains the gold standard for
their diagnosis [16]. The importance of diagnosing appendageal tumours lies in the fact that,
in some instances the presence of these tumours may lead to recognition of a genetic
syndromes, like Muir-Torre syndrome associated with sebaceous tumours, Cowden’s
syndrome with trichilemmomas, etc [17]. In the current study, appendageal tumours
constituted 13%. Majorly tumours were sweat gland originated (43.75%), followed by
sebaceous (31.25%) and then follicular tumours (25%) wherein, carcinomas were majorly
from sebaceous origin. Similarly, Sharma N et al [18] also reported similar findings like that
of our study (Table 3). Whereas, the studies reported by Sharma A et al [19], Pappala P et al
[20], Pujani M et al [21], Rajalakshmi V et al [22], and Naiw/PS etal [23] differed in reporting
sweat gland tumours as the majority, followed by follicular origin, and later by sebaceous
differentiation (Table 3).

CONCLUSION

Most skin tumours are relatively uncommenly eéncountered in routine practice and cause a
diagnostic pitfall. The disparities in skin typeSymgeographic differences, occupational
exposure, sun exposure and skin protectionbehaviour, as well as variations in disease
awareness and surveillance could all contribute to different trends and rates of skin cancer. It
is clinically difficult to differentiate bétween benign and malignant neoplasms when they
appear on the skin and histepathological examination is frequently required to establish a
definitive diagnosis, which is supported by Immunohistochemistry, CTCs, CTMs, digital
photography, Two-dimensionalsand three-dimensional total-body photography, dermoscopy,
optical coherence tomography, confocal reflectance microscopy and artificial intelligence.

In the current study, the ‘majority of tumours were found to be benign (79.27%), while
malignant tumours (20.32%) were less frequent, only quarter as common. We have observed
a slight female preponderance that is attributable to inclusion of subcutaneous tumours in our
study which usually predominate in females. It was observed that malignant tumours were
most commonly found in elderly male patients, mainly in the head and neck region. This
could be due to prolonged exposure to sunlight during agricultural field work and daily wage
work. The tumours we had seen, appeared to have morphological similarities with a number
of other tumours, making them challenging to categorize. Since the most of them exhibited
ambiguous clinical behaviour, a histopathological examination remains the gold standard for
early and accurate diagnosis.
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Table 1: Clinico-demographic characteristics of the study

No of patients (n)

Percentage (%)

Age* 0-12 years 05 4.06
13-18 years 05 4.06

19-25 years 05 4.06

26-44 years 39 31.7

45-59 years 37 30.08

>60 years 32 26.01

Sex Males 57 46.34
Females 66 53.65

Tumor Site Extremities benign 45 84.90
Malignant 08 15.09

Head and neck benign 25 69.44

malignant 11 30.55

Trunk benign 26 92.85

malignant 02 7.14

Genitals benign 02 33.33

malignant 04 66.66

Grading of Benign 98 79.67
tumours Malignant 25 20.32

*According to WHO classification of age group 2015 [24]

Chart 1: Bar diagram shewing number of patients based on tumour origin according to

WHO classification
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Percentage of various malignant tumours
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Table 2: Comparative analysis of different parameters with studies of Patel N et al [13],
Goel P et al [14] and Shrivastava V et al [15]

Patel N et al Goel P et al ShrivastavaV | Present study
[13] [14] etal [15]

Number of cases 249 232 130 123
M:F ratio 1.28:1 1.15:1 1.24:1 1:1.15
Age distribution elderly elderly Elderly elderly
of malignancies
Common Site Head andneck | Head and neck | Head and neck extremities
Benign tumours 82.32% 53% 63.84% 79.67%
Malignant 8:43% 47% 36.15% 20.32%
tumours
Commonly Keratinocytic | Keratinocytic | Keratinocytic Subcutaneous
observed benign (49.27%) (46.3%) (42.3%) (34.14%)
tumours
Commonly Keratinocytic | Keratinocytic | Keratinocytic Keratinocytic
observed (95.23%) (79.8%) (54.54%) (72%)
malignant tumour
Common BCC (57.14%) | BCC (33.3%) | SCC (27.65%) SCC (56%)
malignant tumour

Table 3: Comparative analysis of frequency of skin appendageal tumours

Sweat gland Follicular tumours | Sebaceous gland
tumours (%) (%) tumours (%)

Sharma N et al [18] 49.3 26.5 29




Sharma A et al [19] 42.86 35.71 21.43
Pappala P et al [20] 71.42 28.57 -
Pujani M et al [21] 56 28 16
Rajalakshmi V et al 52.38 33.33 4.76
[22]

Nair PS et al [23] 57.57 36.36 6.06
Present study 43.75 25 31.25
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@ nodule over right side of lower neck b)
RBC (H &E x400)

Fig. 1. Pyogenic granuloma: a) reddish pi
nodular proliferation of blood vessels

Fig 2

Fig. 2. Nevus sebaceous: a) hyperpigmented plaque with verrucous surface noted over scalp
with few hairs b) epidermal papillomatosis, arrow denotes mature sebaceous lobules, no hair
shaft (H &E x400)



Fig. 3. Keratoacanthoma: a) flesh coloured dome shaped nodule with central keratin crater b)
keratin filled crater ¢) dyskeratotic cells are conspicuous (H &E x400)
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Fig. 4. Melanoacanthoma: a) hype oq ted hyperkeratotic plaque over right side of back
mimicking melanoma b) Tumeur cells atranged in papillae with central melanin deposition

and extracellular melanin (H &E

Fig. 5. Pilomatricoma: a) hemispherical hard nodular swelling noted over right forearm
mimicking calcinosis cutis b) green arrows denotes characteristic ghost cells (H &E x400)



Fig. 6. Dermatofibroma: a) hyperpigmented firm to hard nodule over left hand mimicking
calcinosis cutis b) red arrows denotes numerous elongated spindle cells proliferation (H &E
x400)

Fig. 7. Squamous cell ca
verrucous plaque wit
arrows, dysplastic epith
square (H &E x400)

image showing papillary growth denoted by red
oted by red asterisk and keratin pearls denoted by red

Fig. 8. Basal cell carcinoma: a) black coloured irregular shaped plaque below the right eye b)
palisading of atypical basaloid cells separated by fibrous stroma denoted by black arrow and
have retraction artifacts denoted by black circle (H &E x400)



-
y
¢ .,
% The g =
| SN R LTS AN
5! BT PN > (7
.r“!i "~ b _",.. ’f L4 5
{ - s i vV ¥
o y \ - M ) * »
d F P80 A %X
3 ey L5 ¢ & 1%
- s ™ 4 pY
! RN KRR
\ Huntlld 9 6 N
*‘ - 4
A \ ! v ¥ L

Fig. 9. Malignant melanoma: a) hyperpigmented hyperkeratotic plaque over left sole b)
infiltration of tumour cells into dermis denoted by red asterisk c¢) prominent eosinophilic
nucleoli denoted by red arrows (H &E %400)

Fig.10. Bowens disease: a) brownish blac
mimicking lupus vulgaris b) hyperplasti
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Fig. 11. Proliferating trichilemmal tumour: a) smooth surfaced swelling over right frontal side
of scalp mimicking sebaceous cyst b) Proliferating lobular growth c) severe keratinocytic
nuclear atypia with SCC transformation (H &E x400)





