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Diagnostic Imaging Pathways - Renal Cell Cancer (Staging)

Population Covered By The Guidance

This pathway provides guidance on the staging of adult patients with renal carcinoma confirmed by biopsy
or previous imaging.

Date reviewed: January 2012

Date of next review: 2017/2018

Published: November 2012

Quick User Guide

Move the mouse cursor over the PINK text boxes inside the flow chart to bring up a pop up box with salient
points.
Clicking on the PINK text box will bring up the full text.
The relative radiation level (RRL) of each imaging investigation is displayed in the pop up box.

SYMBOL RRL EFFECTIVE DOSE RANGE
None 0

Minimal < 1 millisieverts

Low 1-5 mSv

Medium 5-10 mSv

High >10 mSv

Pathway Diagram
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Image Gallery

Note: These images open in a new page

1 Renal Cell Carcinoma

Image 1 (Computed Tomography): Large right kidney mass with central
necrosis consistent with renal cell carcinoma. There is tumour extension into
the right renal vein (arrow).

 

2a Renal Cell Carcinoma 

Image 2a: Nephrectomy showing a circumscribed and encapsulated renal
cell carcinoma arising from the lower pole of the kidney. The cut surface
shows a heterogenous appearance typical of malignancy with patchy areas
of necrosis (blue arrow) and haemorrhage (red arrow).

2b Image 2b (H&E, x10): Histological section of a conventional clear cell renal
cell carcinoma showing sheets and nests of malignant cells with intervening
thin-walled vessels. The cells demonstrate irregular and hyperchromatic
nuclei surrounded by abundant clear cytoplasm (clear cells).

Teaching Points
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 Staging is usually by CT of the abdomen and chest radiograph
 Other modalities used include chest CT if there is a suspicion of metastasis on chest radiography,
nuclear medicine bone scan if the patient has bone pain and MRI or Doppler US if there is
equivocal IVC invasion on CT

Bone Scan

Routine bone scans are not warranted and should be reserved for patients with an elevated
alkaline phosphatase, bone pain, or an extremely large and aggressive tumour 2,15

Chest Computed Tomography (CT)

Indications 14
 When the chest radiograph is suspicious or positive or
 In large and locally aggressive tumours to help confirm or exclude metastases and defining
the extent of disease

Computed Tomography (CT)

Initial investigation of choice for staging of renal cell carcinoma 1,2,3
 85-91% sensitivity for detecting caval thrombus 3,5,7
 Limitations - poor differentiation between stage I disease and stage II disease (little significance in
treatment planning) 4

Doppler Ultrasound

If MRI is unavailable, Dopper US is useful for assessment of tumour extension into the renal veins,
the inferior vena cava, and the right side of the heart (sensitivity approaching 100% for delineating
tumour thrombus in the intrahepatic or suprahepatic inferior vena cava) 6,7,8,9
 Advantages 1

 Non-invasive
 No exposure to ionising radiation
 Does not require contrast material
 Relatively inexpensive and widely available

 Limitations
 Inferior to CT and MRI for overall staging of renal adenocarcinoma (low sensitivity for
detection of tumour thrombus in the infrahepatic inferior vena cava or distal renal vein) 7
 Image distortion secondary to bowel gas and fat

Magnetic Resonance Imaging (MRI)

Most accurate imaging modality for assessing venous thrombus (83-100% sensitivity) 5,6,7,10,11,
12,13
 Indicated when there is equivocal renal vein or inferior vena caval involvement on CT 5,10
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 Advantages 1
 Multiplanar imaging
 Superior soft tissue contrast
 Does not require intravascular contrast material
 No exposure to ionising radiation

 Disadvantages - limited availability and high expense

Staging of Renal Cell Carcinoma

The goal of imaging in patients with renal cell carcinoma is to separate candidates for surgical cure
from those with advanced disease 1
 For surgical candidates, imaging allows delineation of the extent of disease for treatment planning 
1
 Renal cell carcinoma staging system 1

 
 Robson
Stage

 
 Disease Extent

 
 TNM
Stage

I Tumour confined to kidney
(<2.5cm) 

T1

 Tumour confined to kidney
(>2.5cm) 

T2

II Tumour spread to perinephric fat
or adrenal 

T3a

IIIA Tumour spread to renal vein T3b

 Tumour spread to inferior vena
cava 

T3c

IIIB Tumour spread to local lymph
nodes (LN) 

N1-3
M0

IIIC Tumour spread to local vessels
and LNs 

T3b
N1-3

IVA Tumour spread to adjacent
organs (except ipsilateral adrenal)

T4a

IVB Distant metastases M1 N4

Plain Chest Radiograph (CXR) 

Used as a screen for metastatic disease in renal cell carcinoma 1
 A standard frontal and lateral chest radiograph excludes most pulmonary metastases 1

References

References are graded from Level I to V according to the Oxford Centre for Evidence-Based Medicine,
Levels of Evidence. Download the document
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Information for Consumers

Information from this website Information from the Royal
Australian and New Zealand

College of Radiologists’ website
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Consent to Procedure or Treatment

Radiation Risks of X-rays and Scans

Bone Scan

Computed Tomography (CT)

Magnetic Resonance Imaging (MRI) 

Ultrasound

Chest Radiograph (X-ray)

Computed Tomography (CT)

Contrast Medium (Gadolinium versus
Iodine)

Gadolinium Contrast Medium

Iodine-Containing Contrast Medium

Magnetic Resonance Imaging (MRI)

Plain Radiography/X-rays

Radiation Risk of Medical Imaging During
Pregnancy

Radiation Risk of Medical Imaging for
Adults and Children

Ultrasound

Nuclear Medicine

Nuclear Medicine Bone Scan

Copyright

© Copyright 2015, Department of Health Western Australia. All Rights Reserved. This web site and its
content has been prepared by The Department of Health, Western Australia. The information contained on
this web site is protected by copyright.

Legal Notice

Please remember that this leaflet is intended as general information only. It is not definitive and The
Department of Health, Western Australia can not accept any legal liability arising from its use. The
information is kept as up to date and accurate as possible, but please be warned that it is always subject
to change

.  

File Formats

Some documents for download on this website are in a Portable Document Format (PDF). To read these
files you might need to download Adobe Acrobat Reader.
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