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Description

Renal Cell Carcinoma (RCC) is the most common type of kidney
cancer, accounting for approximately 85% of cases. It originates from
the renal cortex, the outer part of the kidney, which contains the
nephrons responsible for filtering blood and producing urine. RCC is a
complex disease with several subtypes, each characterized by distinct
genetic and histopathological features. RCC predominantly affects
adults, with a peak incidence between the ages of 60 and 70. Men are
approximately twice as likely to develop RCC compared to women.
The incidence of RCC varies globally, with the highest rates observed
in North America and Europe and lower rates in Asia and Africa. Risk
factors for RCC include smoking, obesity, hypertension, and chronic
kidney disease. Additionally, certain hereditary conditions, such as
Von Hippel-Lindau (VHL) disease, increase the risk of developing
RCC. The pathogenesis of RCC involves genetic and environmental
factors. The loss of VHL function leads to the accumulation of
Hypoxia-Inducible Factors (HIFs), which promote angiogenesis and
tumor growth by upregulating Vascular Endothelial Growth Factor
(VEGF) and other pro-angiogenic factors.

RCC is often asymptomatic in its early stages and is frequently
discovered incidentally during imaging studies for unrelated
conditions. In advanced cases, RCC may present with paraneoplastic
syndromes, such as hypercalcemia, hypertension, and polycythemia,
due to the tumor producing hormone-like substances. The diagnosis of
RCC typically involves a combination of imaging studies, laboratory
tests, and histopathological examination. RCC staging is based on the
Tumor, Node, Metastasis (TNM) system, which evaluates the size and
extent of the primary tumor (T), the involvement of regional lymph
nodes (N), and the presence of distant metastases (M). The treatment
of RCC depends on the stage of the disease, the patient's overall
health, and individual preferences. Radical Nephrectomy is a removal
of the entire kidney, surrounding fat, and sometimes the adrenal gland
and regional lymph nodes. This is the standard treatment for localized
and locally advanced RCC. Partial Nephrectomy also known as
nephron-sparing surgery, involves removing only the tumor and a
small margin of healthy tissue. It is preferred for small tumors,
bilateral tumors, or patients with compromised renal function.
Ablative techniques for patients who are not surgical candidates,
thermal ablation methods such as cryoablation and radiofrequency
ablation can be used to destroy the tumor. RCC is relatively resistant

to conventional chemotherapy and radiotherapy. Targeted therapies
have revolutionized the treatment of metastatic RCC by inhibiting

specific molecular pathways involved in tumor growth and
angiogenesis.
Immune checkpoint inhibitors, such as nivolumab and

pembrolizumab, have shown significant efficacy in treating metastatic
RCC by enhancing the immune system's ability to recognize and
destroy cancer cells. The prognosis for RCC depends on several
factors, including the stage at diagnosis, the patient's performance
status, and the histological subtype of the tumor. Early-stage RCC has
a favorable prognosis, with a 5-year survival rate of over 90% for
Stage I disease. However, advanced RCC has a poorer prognosis, with
a S-year survival rate of around 10%-20% for Stage IV disease. The
development of targeted therapies and immunotherapy has improved
outcomes for patients with metastatic RCC, providing new hope for
those with advanced disease. RCC is often detected incidentally
during imaging for other reasons, given its asymptomatic nature in
early stages. Common imaging modalities include ultrasound,
Computed Tomography (CT), and Magnetic Resonance Imaging
(MRI). These techniques help in assessing the size, location, and
extent of the tumor, as well as its vascularity.

Histopathological examination is vital for confirming the diagnosis
and determining the RCC subtype. Core needle biopsy or surgical
resection specimens are examined microscopically. Clear cell RCC,
characterized by cells with clear cytoplasm and a rich vascular
network, is the most common histological subtype. Papillary RCC
presents with papillary structures, while chromophobe RCC shows
pale, reticulated cells. Renal Cell Carcinoma is a significant health
concern, particularly in developed countries where the incidence is
rising. Advances in imaging techniques, molecular biology, and
targeted therapies have transformed the diagnosis and management of
RCC. Early detection remains crucial for improving outcomes,
underscoring the importance of regular health check-ups and
awareness of risk factors. Ongoing research into the molecular
mechanisms of RCC and the development of novel therapeutic
strategies continues to offer promising avenues for improving patient
care and survival. Experimental pathology focuses on the underlying
mechanisms of RCC, development of new diagnostic markers, and
therapeutic approaches. This field is integral to advancing our
understanding and treatment of RCC.
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