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Abstract 
In a developing country like India, Basal cell 

carcinoma (BCC) is very common. Invasive and pre-

invasive lesions are generally formed during BCC. In 

this study comprehend the pertaining epidemiology, 

pathogenesis and the risk factors associated to the BCC 

and related prevention methods to be acquired. The 

“morphological and molecular pathways” in 

understanding the occurrence of low-grade breast 

cancers were studied by the association and immune-

profile of commonly acquire lesions including ADH 

“(atypical ductal hyperplasia), DCIS (ductal in situ 

carcinoma), LN Columnar CCL lesions and Ul 

Epithelial Hyperplasia (UEH) lesions.  

 

By applying FNAC, microscopically, immunochemistry 

and histopathologic techniques, it is found that more 

than 80% of patients have low-grade IDC, TC, TLC 

and cribriform associated CCLs. In 90% patients of 

ILCs performed and immunohistochemistry, LN 

occurred only in few cases (15%) of ILCs. For 

CK19/18/8, ER-like, Bcl-2, and D-1 cycline were 

involved in columnar cell hyperplasia (CCH) with cells 

expressing ER-relevant increasing with atypia. CCLs, 

particularly FEA, are found very frequently in the low 

grade of breast carcinoma. For low-grade breast 

neoplasia, CK19/18/8 +, ER-and Bcl-2 + are the major 

progenitor cells.  
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Introduction 
"Rodent ulcer" word was coined by Jacob Arthurin in 1827 

to describe what we now know as BCC1. It is the most 

common skin malignancy worldwide, comprising 65–75% 

of all skin cancers. Significant disparities are reported in the 

percentage of skin cancer in Asians (2–4%) and Blacks (1-

2%) relative to Caucasians (35–40%)2. Although the 

incidence of skin cancers in India is lower than in the 

Western world, due to large population, absolute numbers of 

cases may be significant. Current BCC literature in India is 

scarce with lack of systematic review clinical studies3. This 

research was undertaken to fill this gap in BCC literature 

based on risk factors and disease prevention measures. BCC 

is a nonmelanocytic skin malignancy resulting from 

epidermis or follicular basal cells and is seen mainly on sun-

exposed areas, particularly the head and neck, sometimes 

over the trunk and limbs, and rarely on hands, soles, mucous 

membranes and genitals4,5. BCC's anatomic distribution 

coincides with fusion planes. Recently, BCC incidence was 

documented to be higher along embryonic fusion planes 

compared to other midface areas.6 Basal cell carcinoma 

(BCC) forms to be extremely common and its incidences are 

ever rising. There are two broad categories asseverating 

carcinoma in the breast and carcinoma of anal region. 

Ninety-five percent of these neoplasms occur in patients 

over 40 years of age, while infant and congenital basal cell 

epitheliomas were reported7–9.  

 

In infants, genetic defects such as basal cell nevus syndrome, 

xeroderma pigmentosum, nevus sebaceous, 

epidermodysplasia verruciformis, Rombo syndrome, or 

Bazex syndrome are typically involved. Sunlight is the most 

common association with BCC development; risk correlates 

with cumulative exposure, particularly during childhood. A 

20–50-year latency duration is common between ultraviolet 

(UV) damage and clinical onset of BCC. Both UVB and 

UVA radiation contribute to BCC formation. UVB plays a 

greater role in BCC production than UVA10. In 2012, 

systematic review and meta-analysis of 12 studies involving 

9328 cases of nonmelanoma skin cancer, Wehner et al30 

found that indoor tanning was associated with substantially 

higher risk of both basal and squamous skin cancer and the 

highest risk among indoor tanning users before age twenty 

five11.  

 

In addition to UVR, ray exposure is also associated with 

BCC growth. Arsenic has been used as a therapeutic agent, 

specifically the Fowler potassium arsenite solution and has 

been used to treat many conditions including asthma and 

psoriasis and is related to the possibility of multiple 

malignancies after long years of delay. The risk of 

developing new nonmelanoma skin cancer is estimated to be 

35% at 3 years and 5% after an initial skin cancer 

diagnosis12.  

 

A research among U.S. adults reported a clear correlation 

between excessive alcohol drinking and higher incidence of 

sunburn indicating a connection between alcohol 

consumption and skin cancer13. This study aims to 

comprehend the pertaining epidemiology, pathogenesis and 

the risk factors associated to the BCC and related prevention 

methods to be acquired for the same. The study takes into 
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consideration the “morphological and molecular pathways” 

in understanding the occurrence of low-grade breast cancers 

by studying the association and immune-profile of 

commonly acquire lesions  including ADH “(atypical ductal 

hyperplasia), DCIS (ductal in situ carcinoma), LN Columnar 

CCL lesions and Ul Epithelial Hyperplasia (UEH) lesions. 

 

Major risk factors of BCC: Major risk factors pertaining to 

occurrence of BCC can be classified into four categories: 

first, the physical characters, secondly exposure to external 

sources, thirdly genetics and fourthly immunosuppression. 

The acquired physical characters like blond or red hair, blue 

or green eyes, light skin color are vulnerable traits risking 

BCC. Exposure to certain external elements like Arsenic, 

Coal tar, Ionizing radiation, Smoking, Tanning-bed and 

Ultraviolet light can also induce risk of BCC to major extent. 

Some heavy metals, metalloids and pesticides can act as 

carcinogenic agents for human beings.14-16 Some of the 

genetic deficiencies like Albinism, Xeroderma 

pigmentosum (XP), Gorlin syndrome (nevoid BCC) may 

also stimulate the risk of BCC to a certain degree. Risk to 

the occurrence of BCC can also be associated with 

counteractive response of organ transplantation recipients. 

 

Prevention measures: There are no definitive ways to avoid 

BCC, but only certain measures can be taken to reduce 

possible risks such as increasing shade and other incentives 

for sun safety in outdoor recreational settings, encouraging 

safe UV exposure choices, supporting policies that advance 

the national goal of skin cancer prevention, minimizing 

indoor tanning harms, strengthening research, surveillance, 

monitoring, and evaluation related to skin cancer 

prevention17. 

 

Design: Many studies have reported that both invasive and 

pre-invasive lesions have been subjected to microscopic 

analysis in “100 low-grade breast tumors forming low-grade 

IDC18, cribriform19, pure and tubular (TC)20, tubulolobular 

(TLC)21 and classic ILC22. Immunohistochemically tissue 

microarrays containing 1100 lessons for tumor suppression 

have also been performed23,24. 

 

In this study, all the available hematoxylin and eosin-stained 

histologic sections of invasive low and high nuclear grade 

carcinoma were removed by simple mastectomy. The first 

line screening method- Fine needle aspiration cytology 

(FNAC) is used which is normally recommended in 

suspected malignancy25,26 and presence of granulomata in an 

aspirate may indicate the presence of a neoplastic process, 

then smear was examined microscopically. 

 

The presence of invasive and preinvasive lesions including 

CCLs, IDC, TC, TLC, DCIS, and LN was determined. For 

the purpose of this study, atypical lobular hyperplasia and 

lobular carcinoma in situ were grouped together under LN. 

A comprehensive morphologic review of CCLs was 

performed based on the classification system outlined by 

Schnitt and Vincent-Salmon27,28. At the end results of 

FNAC, molecular techniques are reviewed and analysed 

along with the final histological diagnosis and medical 

history of patient. 

 

Morphology: It has been found that more than 80% of low-

grade IDC, TC, TLC and cribriform associated CCLs with 

high-grade flat epithelial atypia (FEA),CCL, DCIS and 

invasive lessons were responsible for more patients; in 90% 

of ILCs, immunohistochemistry, LN occurred only in a few 

cases (15%) capsized with ILCs; for CK19/18/8, ER-like, 

Bcl-2, and D-1 cycline were involved in columnar cell 

hyperplasia (CCH) with cells expressing ER-relevant 

increasing with atypia. Observation of ER- range / ER- and 

Cycline D-1 was found on carcinogenesis of higher side 

duration. Further, Bcl-2 detected carcinoma-related CCLs, 

ADH, LN and low-grade DCIS in the epithelial lining cells. 

 

From the study conducted, it is evident that CCLs, 

particularly FEA, are found very frequently in the low grade 

of breast Carcinoma and ILC, which represent community 

of precursors containing "invasive neoplastic and situ" 

lesions in the "A" luminal subclass. As shown by our 

laboratory findings, CK19/18/8 +, ER-and Bcl-2 + are the 

major progenitor cells for low-grade breast neoplasia. When 

driving cycline D-1, Bcl2, the distinction between ER-

affected / ER-expression could be very useful.  

 

On the other hand, the stem/ progenitor cells of breast cancer' 

irrespective of their original phenotype receive early 

stochastic genetic / epigenetic hits, resulting in the activation 

of the luminal. A pathway (ER / cycline D1 pathways) is 

considerate of pre invasive and invasive lesion phenotype. It 

has been observed that if cells respond with this molecular 

pathway, progression to a 'high grade' phenotype (basal-like 

or HER2) is unlikely. 

 

Low-grade IDC, TC, ICC, classic ILC and TLC all have a 

relatively favorable prognosis possibly because of high 

levels of differentiation which may be the consequence of 

fewer genetic aberrations29. In a recent study, we reported a 

high frequency of coexistence of CCLs, ADH/low-grade 

DCIS and LN, with TC, TLC and ILC respectively 

suggesting that these lesions are members of a single family 

of low-grade precursor in situ and invasive neoplastic lesions 

of the breast27. In our study we found that LN occurred only 

in a few cases (15%) capsized with ILCs; For CK19/18/8, 

ER-like, Bcl-2 and D-1 cycline are involved in columnar cell 

hyperplasia (CCH) with cells expressing ER-relevant, 

increasing with atypia. Observation of ER- range / ER- and 

Cycline D-1 was found on carcinogenesis of higher side 

duration.  

 

Further, Bcl-2 detected carcinoma-related CCLs, ADH, LN 

and low-grade DCIS in the epithelial lining cells. While 

Abdel-Fatah et al1 suggested that in contrast, 

FEA, ADH/low-grade DCIS and LN were consistently 

negative for CK5/6, CK14 and vimentin and positive for ER-

α, Bcl-2, cyclin D1, and CK19/18/8. Further in our result, 
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Bcl-2 detected carcinoma-related CCLs, ADH, LN and low-

grade DCIS in the epithelial lining cells. CK19/18/8 +, ER-

and Bcl-2 + are the major progenitor cells for low-grade 

breast neoplasia. A pathway (ER / cycline D1 pathways) is 

considerate of pre invasive and invasive lesion phenotype. It 

has been observed that if cells respond with this molecular 

pathway, progression to a 'high grade' phenotype (basal-like 

or HER2) is unlikely. 

 

Scope for future intervention: Government agencies, 

NGOs and social media will play an important role in 

spreading useful knowledge with regards to spread of BCC. 

Awareness and campaigns in local language have to be in 

place in both urban and rural area to minimize the risk of 

breast cancer. Further, carcinoma syllabus, in an attempt to 

acquaint the medical professionals with regard to carcinoma 

must be in place concentrating on methods of breast 

detection and screening. Women in the late thirties must 

necessarily undergo general screening in India for breast 

carcinoma, as breast carcinoma is often seen in younger age 

groups.  

 

Appropriate surgical management and referral CMEs can 

play a major role in acquainting the basic breast surgery 

skills for the general surgeons. Guidelines for procedures for 

breast carcinomas were created for the developing countries. 

India has, however a limited resource and economic, social 

and health gaps. Our own management guidelines must 

therefore be formulated which are feasible and practical. 

Regulation by regulatory authorities with regards to the cost 

of chemotherapy medications is of vital importance in 

providing patients with full care. Further genetic techniques 

are required for early detection of breast cancer in India. 

Mobile mammography units aimed at determining women’s 

health are crucial to be set up in country’s interior, towns, 

hilly areas etc. 

 

Conclusion 
From this study it can be concluded that more than 80% of 

patients have low-grade IDC, TC, TLC and cribriform 

associated CCLs. In 90% patients of ILCs performed and 

immune-histochemistry, LN occurred only in a few cases 

(15%) of ILCs. For CK19/18/8, ER-like, Bcl-2, and D-1 

cycline were involved in columnar cell hyperplasia (CCH) 

with cells expressing ER-relevant, increasing with atypia. 

CCLs, particularly FEA, are found very frequently in the low 

grade of breast carcinoma.   

 

For low-grade breast neoplasia, CK19/18/8 +, ER-and Bcl-2 

+ are the major progenitor cells. As stem cells receive early 

stochastic genetic / epigenetic hits resulting in the activation 

of the luminal. ER / cycline D1 pathways inhibit progression 

to a 'high grade' phenotype (basal-like or HER2). 

 

References 
1. Abdel-Fatah T.M.A. et al, High frequency of coexistence 

of columnar cell lesions, lobular neoplasia and low grade ductal 

carcinoma in situ with invasive tubular carcinoma and invasive 

lobular carcinoma, Am. J. Surg. Pathol., 13, 417–426 (2007) 

 

2. Abdel-Fatah T.M.A. et al, Morphologic and Molecular 

Evolutionary Pathways of Low Nuclear Grade Invasive Breast 

Cancers and Their Putative Precursor Lesions: Further Evidence to 

Support the Concept of Low Nuclear Grade Breast Neoplasia 

Family, The American Journal of Surgical Pathology, 32(4), 513-

523 (2008) 

 

3. Bharti P.K., Bhalla R., Chauhan A. and Deep Mala, Heavy 

Metals and Pesticides in Environment, Discovery Publishing 

House, New Delhi, 228 (2018) 

 

4. Bharti Pawan K., Heavy metals in Environment, Lambert 

Academic Publishing GmbH & Co. KG, Saarbrucken, Germany, 

70 (2012) 

 

5. Bradford P.T., Skin cancer in skin of color, Dermatology 

Nursing, 21(4), 170–178 (2009) 

 

6. C.D.C. Grand rounds: Prevention and control of skin cancer, 

MMWR, Morbidity and mortality weekly report, 64(47), 1312-

1314 (2015)  

 

7. Chauhan A., Gupta S. and Bharti P.K., Heavy metals and 

metalloid in Biosphere: Impact and Assessment, Discovery 

Publishing House, New Delhi, 180 (2017) 

 

8. Deo S.V., Hazarika S., Shukla N.K., Kumar S., Kar M. and 

Samaiya A., Surgical management of skin cancers: experience 

from a regional cancer centre in North India, Indian Journal of 

Cancer, 42(3), 145–150 (2005) 

 

9. Duppen K., Berlepsch H., Hania R., Pugžlys A., Didraga C. and 

Knoester J., Structure, Spectroscopy, and Microscopic Model of 

Tubular Carbocyanine Dye Aggregates, The Journal of Physical 

Chemistry B, 10.1021/jp048288s, 108 (2004) 

 

10. Heal C., Buettner P. and Browning S., Risk factors for wound 

infection after minor surgery in general practice, Medical Journal 

of Australia, 185(5), 255–258 (2006) 

 

11. Hyman A.B. and Barsky A.J., Basal cell epithelioma of the 

palm, Archives of Dermatology, 92(5), 571–573 (1965) 

 

12. Jawhar N., Tissue Microarray: A rapidly evolving diagnostic 

and research tool, Annals of Saudi Medicine, 10.4103/0256-

4947.51806, 29, 123-7 (2009) 

 

13. Jung S., Lee S., Kim S., Choi M.Y., Bae S., Kim J., Kim M., 

Kil W., Cho E., Choe J.H., Kim J., Kim J.S., Nam S. and Lee J., 

Invasive Pleomorphic Lobular Carcinoma of the Breast: 

Clinicopathologic Characteristics and Prognosis Compared with 

Invasive Ductal Carcinoma, Journal of Breast Cancer, 

10.4048/jbc.2012.15.3.313, 15, 313-9 (2012) 

 

14. Karagas M.R., Occurrence of cutaneous basal cell and 

squamous cell malignancies among those with a prior history of 

skin cancer, Journal of Investigative Dermatology, 102(6), 10S–

13S (1994) 
 

15. Klemi P.J., Elo J.J. and Joensuu H., Fine needle aspiration 

biopsy in granulomatous disorders, Sarcoidosis, 4(1), 38–41 

(1987) 



Research Journal of Biotechnology                                                                                                      Vol. 16 (2) February (2021)  
Res. J. Biotech 

240 

16. LeSueur B.W., Silvis N.G. and Hansen R.C., Basal cell 

carcinoma in children: report of 3 cases, Archives of Dermatology, 

136(3), 370–372 (2000) 

 

17. Lim J.L. and Stern R.S., High levels of ultraviolet B exposure 

increase the risk of non-melanoma skin cancer in psoralen and 

ultraviolet A-treated patients, Journal of Investigative 

Dermatology, 124(3), 505–513 (2005) 

 

18. Lioe T.F., Elliott H., Allen D.C. and Spence R.A., The role of 

fine needle aspiration cytology (FNAC) in the investigation of 

superficial lymphadenopathy; uses and limitations of the 

technique, Cytopathol., 10(5), 291–297 (1998) 

 

19. Makki J.S., Diversity of Breast Carcinoma: Histological 

Subtypes and Clinical Relevance, Clinical Medicine Insights: 

Pathology, 10.4137/CPath.S31563, 8, 23 (2015) 

 

20. Malik V., Goh K.S., Leong S., Tan A., Downey D. and 

O'Donovan D., Risk and outcome analysis of 1832 consecutively 

excised basal cell carcinoma's in a tertiary referral plastic surgery 

unit, Journal of Plastic, Reconstructive and Aesthetic Surgery, 

63(12), 2057–2063 (2010) 

 

21. Marchiò C., Sapino A., Arisio R. and Bussolati G., A new 

vision of tubular and tubulo-lobular carcinomas of the breast, as 

revealed by 3-D modelling, Histopathology, 10.1111/j.1365-

2559.2006.02373.x, 48, 556-62 (2006) 

 

22. Markey A.C., Lane E.B., MacDonald D.M. and Leigh I.M., 

Keratin expression in basal cell carcinomas, British Journal of 

Dermatology, 126(2), 154–160 (1992) 

 

23. Newman J.C. and Leffell D.J., Correlation of embryonic fusion 

planes with the anatomical distribution of basal cell 

carcinoma, Dermatologic Surgery, 33(8), 957–965 (2007) 

24. Pearson G., King Jr. L.E.  and Boyd A.S., Basal cell carcinoma 

of the lower extremities, International Journal of Dermatology, 

38(11), 852–854 (1999) 

 

25. Roudier-Pujol C., Auperin A., Nguyen T., Duvillard P., 

Benhamou E. and Avril M.F., Basal cell carcinoma in young 

adults: not more aggressive than in older patients, Dermatology, 

199(2), 119–123 (1999) 

 

26. Schnitt S.J. and Vincent-Salomon A., Columnar cell lesions of 

the breast, Adv. Anat. Pathol., 10, 113–24 (2003) 

 

27. Simpson P.T. et al, Molecular evolution of breast cancer, J. 

Pathol., 205, 248–254 (2005) 

 

28. Truong M. et al, A Comprehensive Analysis of Cribriform 

Morphology on Magnetic Resonance Imaging/Ultrasound Fusion 

Biopsy Correlated with Radical Prostatectomy Specimens, J Urol., 

doi:10.1016/j.juro.2017.07. 037, 199(1), 106-113 (2018)  

 

29. Voduc D., Kenney C. and Nielsen T.O., Tissue microarrays in 

clinical oncology, Seminars in Radiation Oncology, https://doi. 

org/10.1016/j.semradonc.2007.10.006, 18(2), 89–97 (2008) 

 

30. Wehner M.R., Shive M.L., Chren M.M., Han J., Qureshi A.A. 

and Linos E., Indoor tanning and non-melanoma skin cancer: 

systematic review and meta-analysis, British Medical Journal, 

345, 7877 (2012). 

 

(Received 22nd September 2020, accepted 17th November 

2020) 

 

*****

 


