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Basal Cell Carcinoma

Basal cell carcinoma (BCC) is the most common form of skin cancer in the United States, with an
estimated one in five individuals affected during their lifetime. Although BCC is typically localized
and rarely metastasizes, it can lead to significant morbidity if not diagnosed and treated promptly.
The cancer predominantly affects sun-exposed areas of the skin, such as the face, neck, and hands.
Early detection is critical, as it significantly improves treatment outcomes.

Pathogenesis and Risk Factors

BCC arises from the basal cells in the epidermis, the outermost layer of the skin. These cells are
responsible for the regeneration of skin tissue. BCC is primarily caused by chronic ultraviolet (UV)
radiation exposure, which induces DNA damage in skin cells, leading to the formation of cancerous
growths. UV radiation, particularly UVB light, is a well-established carcinogen, damaging the DNA
of basal cells and disrupting normal cellular function, leading to unregulated cell proliferation.
Several risk factors contribute to the development of BCC:

➢ Fair skin: Individuals with lighter skin and a reduced ability to tan are at higher risk.
➢ Cumulative sun exposure: Chronic UV exposure, particularly from childhood sunburns, is a

major determinant.
➢ Family history: A family history of skin cancer increases the likelihood of developing BCC.
➢ Immunosuppression: Individuals with compromised immune systems, such as organ

transplant recipients or those with HIV/AIDS, have an elevated risk.
➢ Ozone depletion: The thinning of the ozone layer increases the amount of UV radiation

reaching the Earth's surface, which may contribute to a rise in BCC cases, although the exact
relationship is still being studied.

Clinical Presentation and Diagnosis

Basal cell carcinoma can present in various clinical forms, which may complicate diagnosis.
Common manifestations include:

➢ Smooth, shiny, waxy bump: Often appearing on the face or neck, these lesions are typically
pearly or translucent.

➢ Red, irritated patch: Often confused with eczema or other inflammatory skin conditions.
➢ White or yellow, scar-like area: These areas may lack clear boundaries and can appear as a

scar-like patch.
➢ Non-healing ulcer: This type of lesion may bleed, ooze, or form a crust, commonly found on

sun-exposed areas.
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➢ Pigmented basal cell carcinoma: Occasionally, BCC may acquire pigmentation, appearing
brown or black, which may mimic melanoma.

Due to the variability in appearance, a skin biopsy is essential for definitive diagnosis. A
dermatopathologist can examine tissue samples under a microscope to identify features consistent
with BCC. In some cases, direct immunohistochemistry or genetic testing may assist in
differentiating BCC from other skin cancers.

Pathophysiology

BCC typically develops as a result of genetic mutations induced by UV radiation. These mutations
occur in the genes that regulate cell cycle progression, particularly in the PTCH1 gene, which
encodes the patched receptor involved in the Hedgehog signaling pathway. When this pathway is
dysregulated, basal cells proliferate uncontrollably, leading to the formation of tumors. Although
BCC is slow-growing and non-metastatic, it can invade surrounding tissues and cause local
destruction if left untreated.

Treatment Options

The choice of treatment for BCC depends on several factors, including the size, location, type, and
recurrence of the lesion.

➢ Non-Surgical Treatments:
○ Curettage and electrodesiccation: This method involves scraping off the tumor and

using heat to destroy any remaining cancer cells. It is typically used for small,
superficial lesions.

○ Cryotherapy: Involves the application of liquid nitrogen to freeze and destroy the
cancerous tissue. This is particularly useful for small, well-defined tumors.

○ Topical chemotherapy: Agents such as 5-fluorouracil (5-FU) and imiquimod are used
to treat superficial BCCs. These treatments work by inhibiting tumor cell
proliferation and stimulating local immune responses.

➢ Surgical Treatments:
○ Surgical excision: The most common treatment for BCC, surgical excision involves

removing the tumor with a margin of healthy tissue to ensure complete removal.
This approach is effective for most BCCs and is associated with low recurrence rates.

○ Mohs micrographic surgery: This is a highly specialized technique used for larger,
recurrent, or high-risk tumors located in cosmetically sensitive areas. The tumor is
removed layer by layer, with each layer examined microscopically to ensure
complete excision. Mohs surgery has the highest cure rates and lowest recurrence
rates for BCC.

➢ Radiation Therapy: Radiation is considered for BCCs that are difficult to excise surgically,
particularly when the tumor is in a location that would be challenging to treat with other
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methods (e.g., around the eyes or nose). This method is generally reserved for older
patients or those who are unable to undergo surgery.

➢ Reconstructive Surgery: In cases where BCC requires wide excision or occurs in a
cosmetically sensitive area, skin grafting or reconstructive surgery may be needed to
restore the skin’s appearance and function.

Prevention and Prognosis

Patients with a history of BCC face a significantly higher risk of developing additional skin cancers.
Research indicates that individuals who have had one BCC have a 30% chance of developing
another within the next five years. To reduce the likelihood of recurrence or the emergence of new
lesions, patients are advised to engage in regular self-examinations to monitor for new or changing
growths on the skin. Additionally, limiting sun exposure, particularly during peak UV hours, is
crucial in minimizing UV-induced damage. The use of protective clothing, such as hats, and
sunscreen with a sun protection factor of 30 or higher is essential for safeguarding the skin from
further harm. Furthermore, individuals should schedule routine dermatological check-ups to
facilitate the early detection and treatment of potential skin cancers. These proactive measures
significantly contribute to reducing the risk of further skin malignancies and improving long-term
skin health.

Conclusion

Basal cell carcinoma is the most common form of skin cancer in the United States, with early
detection and treatment leading to excellent outcomes. While sun exposure remains the primary
risk factor, advances in diagnosis and treatment have significantly improved patient outcomes.
Surgical excision, particularly Mohs surgery, remains the most effective treatment for high-risk
BCCs, while non-invasive methods like cryotherapy and topical treatments are suitable for smaller
lesions. Regular follow-up and preventive measures are crucial in reducing the risk of recurrence
and the development of new lesions.
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