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COLLECTING THE LOW HANGING FRUIT OF CT UROGRAPHY – CAN WE SAFELY RESTRICT THE INDICATIONS?

Background
Previous studies report the detection of upper tract urothelial cancer

by CT Urography (CTU) is extremely rare in patients under the age of

50 years referred with haematuria, and that CTU offers no additional

diagnostic benefit when compared with unenhanced CT alone.1-4

Methods
• Retrospective review of 1405 consecutive CTUs performed in our 

tertiary centre between 02/01/2015 and 30/12/2019. 

• Inclusion criteria:

– Age 16 – 49 years

– Referral for initial assessment of VH

– No significant prior urologic disease (except history of renal 
calculi or benign prostatic hypertrophy) 

• Exclusion criteria:

– Non-visible/microscopic haematuria

– Haematuria secondary to trauma 

– Haematuria associated with urinary tract infection

• CTU findings were classified by clinical significance.

• All abnormal CTU findings were reviewed by a consultant 
uroradiologist to confirm findings and assess whether the 
unenhanced CTU phase demonstrated the abnormality.

• Our local split bolus CTU protocol includes two image acquisitions: 

– Unenhanced phase (local average dose length product (DLP) 
400 mGy cm)

– Synchronous split intravenous bolus nephrographic and 
excretory phase (local average DLP 700 mGy cm)

– Total CTU DLP 1100 mGy cm
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Aims
• To evaluate CTU detection of upper tract urothelial cancer in adult 

patients under the age of 50 referred for initial investigation of 
visible haematuria (VH). 

• To assess whether unenhanced CT alone would have been sufficient 
to identify the CTU findings.

Conclusion
• In our centre, CTU detection of upper tract urothelial cancer is extremely rare 

(0.1%) in adults under the age of 50 referred with VH. 

• CTU offered no diagnostic benefit compared to unenhanced CT. 

• Renal tract calculi were the most common non-malignant finding. 

• We recommend unenhanced CT as the primary imaging investigation for VH in 

this patient group thereby:

Ø Reducing radiation dose by approximately 60% (DLP 400 vs 1100 mGy cm)

Ø Reducing CT scan appointment time from 25 minutes to 10 minutes

Ø Saving the cost of consumables (cannula, contrast, diuretics)

Ø Reducing reporting workload
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Figure 1. CTU distribution by age group and gender

Results
• 757 patients included (35% female; 65% male, mean age 38.7 years) ( Fig 1).

• 532 CTUs (70.3%) were normal.

• % normal CTUs inversely proportional to age group up to 39 years (Fig 2). 

• Two cancers identified in the 40-49 age group:

Ø 1 upper tract urothelial cancer (Fig 3).

Ø 1 patient with bilateral renal cell carcinoma (Fig 4).

• Unenhanced CTU phase demonstrated the abnormality in both patients. 

• Renal tract calculus disease was the most common non-malignant finding in 

103 patients (13.6%).

Figure 2. Percentage of normal CTUs by age group        

Figure 3. Unenhanced coronal CT  images demonstrating severe left hydronephrosis in the 
patient with a left mid-ureteric transitional cell carcinoma

Figure 4. Unenhanced coronal CT images demonstrating bilateral hypodense renal masses in 
the patient with bilateral renal cell carcinoma


