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KIDNEY CANCER RADIOTHERAPY



• Renal cell carcinoma belongs to the group of radioresistant tumors

• In the vicinity of the kidneys, there are organs that, due to their radiosensitivity, make it 
impossible to apply the appropriate therapeutic dose to the tumor (liver, spinal cord, 
meanders of the small and large intestine, spleen).

• Radiotherapy is most often used in symptomatic patients, as palliative, or to achieve 
disease control in unresectable local recurrences or in metastatic disease.

• More recent studies show improved efficacy of radiotherapy if used with radiosensitizers, 
such as bisphosphonates.

• Bisphosphonates have shown radiosensitization of various renal carcinoma cell lines 
including 786-O, A-498, and ACHN cells, but not Caki-1 cells.

• High radiation dose has been observed to show an immunogenic effect in RCC patients.



• Preoperative radiotherapy

• Consider in unresectable and locally advanced renal carcinoma.

• The use of postoperative radiation therapy after nephrectomy has shown a 
certain benefit in several clinical studies. The most frequently 
administered doses ranged from 46 to 50 Gy. - without significant impact 
on long-term survival.

• Intraoperative radiotherapy

• Intraoperative radiotherapy is used in patients with locally recurrent 
and/or locally advanced non-metastatic RCC. Intraoperative radiotherapy 
is used in clinical studies as monotherapy or in combination with EBRT. In 
both cases, limited efficacy was demonstrated.





SABR

• Combining ablative radiotherapy with immunotherapy increases 
treatment success.

• The relative radioresistance of RCC, as well as the experiences of treating 
brain metastases originating from kidney cancer, have led to an increasing 
interest in the use of SBRT in the treatment of kidney cancer.

• Indications for the use of SBRT:
• - Kidney tumor smaller than 5 cm
• - Without involvement of regional lymph nodes
• - When surgical treatment is contraindicated (one functioning kidney, 

bilateral kidney cancer, medically inoperable tumor or locally recurrent 
tumor after conservative surgical resection)

• Contraindications for this type of treatment are large tumors due to the 
high single dose that affects a large volume of surrounding healthy tissue.







MALIGNANT TUMORS OF THE 
RENAL PELVIS AND URETER
• Radiotherapy of renal pelvis and ureter cancer

• The application of postoperative radiotherapy of the tumor bed would theoretically 
aim to achieve local control of the disease and prevent recurrence. To achieve a 
therapeutic effect, it is necessary to apply a dose of at least 50 Gy to the target volume, 
which should include the entire kidney and ureter. Since it is not possible to exclude 
the surrounding organs from the irradiated volume, whose radiotolerance threshold 
does not allow the application of the specified dose of radiation (convolutions of the 
small and large intestine, liver, spinal cord, spleen), radiotherapy is not normally 
applied in the treatment of renal pelvis and ureter cancer.



BLADDER MALIGNANCIES



Radiotherapy is used in the treatment of invasive and locally/locoregionally advanced stages of bladder cancer (T2-T4 and as palliative radiotherapy of metastatic disease. In 
combination with surgery (after TUR or cystectomy), as the only form of treatment or with chemotherapy, it can be carried out as a preoperative or postoperative radiotherapy:
Radiotherapy is not routinely used in the treatment of non-invasive bladder tumors. In case of multiple recurrences (resistance to TUR and intravesical chemo/immunotherapy) 
and if for any reason it is not possible to perform a cystectomy, as an alternative treatment with chemoradiotherapy is considered.
Due to relatively good accessibility, in some centers, small tumors of the urinary bladder are treated with brachytherapy, which is carried out by introducing radioactive 
isotope beads directly into the tumor tissue.
Preoperative radiotherapy of operable invasive bladder cancer leads to a reduction in tumor volume during 4-6 weeks after TRT and does not increase the level of 
postoperative complications. Preoperative radiotherapy for operable invasive bladder cancer has not been shown to increase survival.
The use of adjuvant chemoradiotherapy after previously performed TUR of the tumor achieves better treatment results compared to the use of radiotherapy as the only type of 
adjuvant treatment.
Concomitant chemoradiotherapy after previously performed TUR of the tumor, as a sparing ("bladder sparing") therapy, can be an alternative to cystectomy, in patients with a 
smaller and solitary invasive tumor, without hydronephrosis or in situ present tumor (T.s) in other parts of the bladder urothelium and in the cN0 stage . During the first and 
fourth weeks of radiotherapy, the patient is prescribed cisplatin with or without 5-Fu, or 5-Fu and mitomycin-C in a concomitant regimen.
Adjuvant radiotherapy (without chemotherapy) can be applied after radical cystectomy, in patients with locally/locoregionally advanced disease (stage pT3; pN2; R1 resection) 
in order to improve locoregional control and overall survival. A dose of 45 to 50.4 Gy is applied to the target volume, without HT.
The cumulative toxic effects of the use of chemoradiotherapy should be taken into account, so chemotherapy in combination with radiotherapy is not applied if the dose per 
fraction is > 3 Gy.
Radiotherapy in various combinations with surgery and/or chemotherapy can be used in the multidisciplinary treatment of stage IVA bladder cancer (cT4b, any N, M0; any T, 
any N, M.
Palliative radiotherapy can be used in bone metastases, in order to achieve an antipain effect, in macrohematuria in order to achieve a hemostatic effect, or in solving problems 
related to hydronephrosis caused by tumor infiltration of the vesical mouth of the ureter.















Definition of structures of 
target volumes and radiation 
dose for planning radical 
radiotherapy of bladder 
cancer using 3D-CRT and 
IMRT/VMAT radiation 
technique



PROSTATE CANCER
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Bladder V65 < 50%
V70 < 35%
V75 < 25%
V80 < 15%

Sygmoid V50 < 50%
V60 < 35%
V65 < 25%
V70 < 20%
V75 < 15%

Rectum V50 < 50%
V60 < 35%
V65 < 25%
V70 < 20%
V75 < 15%

Bowell V45 < 195 cm3

V15 < 120 cm3

Femur V40 < 40%
V45 < 25%
V50< 10%







Brachytherapy















TESTICULAR CANCER





PENILE CANCER




