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INTRAVENOUS 
UROGRAPHY
(IVU)



IVU
KUB first

Contrast is injected as a bolus of 50 to 100 mL of contrast

nephrogenic phase → immediately after injection

A film is taken at 5 minutes 

Additional films at 5-minute intervals until the question that prompted the IVU is 
answered 



IVU











PLAIN ABDOMINAL 
RADIOGRAPHY



PLAIN ABDOMINAL RADIOGRAPHY
Supine position

Anterior to posterior exposure



PLAIN ABDOMINAL RADIOGRAPHY
Limitations in evaluation of calculus disease

1.overlying stool and bowel gas

2.obscured by other structures such as bones or ribs

3.calcifications in pelvic veins or vascular structures 

4.stones that are poorly calcified or composed of uric acid

















RETROGRADE 
PYELOGRAPHY



RETROGRADE PYELOGRAPHY

Unique ability to document the normalcy of the ureter 
distal to the level of obstruction

Better define the extent of the ureteral abnormality

Contrast injection through

Nonobstructing catheters 
whistle tip, spiral tip, or open-ended catheters

allows passage of the catheter into the ureter

Obstructing catheter
bulb-tip, cone-tip, or wedge-tip catheter



RETROGRADE PYELOGRAPHY
Usually requiring 5 to 8 mL of contrast

Real-time interpretation 





RETROGRADE PYELOGRAPHY

Contrast backflow → risk of UTI & contrast reactions

Pyelotubular backflow

Pyelosinus backflow

Peylolymphatic backflow

Pyelovenous backflow



RETROGRA
DE 
URETHROG
RAPHY



RETROGRADE URETHROGRAPHY
Patient is usually positioned slightly obliquely

Penis is placed on slight tension

Balloon inflated to 2 mL

Alternatively, a penile clamp (e.g., Brodney clamp)



RETROGRADE URETHROGRAPHY



VOIDING 
CYSTOURETHROGRAM



VOIDING CYSTOURETHROGRAM
Position: 

supine or in a semiupright position using a table capable of bringing the patient into 
the full upright position

Bladder filling:

Adult: 200-400 mL

Bilateral oblique views

may demonstrate low-grade reflux

bladder or urethral diverticula



VOIDING CYSTOURETHROGRAM
Limitation

Need for catheterization

Filling of the bladder may stimulate bladder spasms at low volumes 

Some are unable to hold adequate volumes

Bladder filling in patients with spinal cord injuries higher than T6 may precipitate 
autonomic dysreflexia





COMPUTED 
TOMOGRAPHY









COMPUTED TOMOGRAPHY
Real-time CT fluoroscopy

Most common use in urology is for biopsy of the kidney

Used for fluid aspiration, drain placement, catheter placement, percutaneous 
cryoablation, and radiofrequency (RF) ablation of renal tumors

Significant disadvantage→ increased radiation exposure to the patient and 
radiologist or surgeon



COMPUTED TOMOGRAPHY
CTU

Excretory urography

MDCT is used

Indicated in the workup of hematuria, kidney stones, renal masses, renal colic, and 
urothelial tumors.

Approximately 90% of malignant upper tract lesions can be detected with CT 
urography (retrograde pyelogram→ ~80%)



COMPUTED TOMOGRAPHY
Stones in the distal ureter can be difficult to differentiate from pelvic calcifications →

look for other signs of obstruction 

Ureteral dilation

Inflammatory changes in the perinephric fat

Hydronephrosis

Soft tissue rim surrounding the calcification within the ureter (represents irritation 
and edema in the ureteral wall)







COMPUTED TOMOGRAPHY
Cystic and Solid Renal Masses

Increase in HU (measured in the area of the renal mass) by 15 to 20 HU confirms 
the presence of a solid enhancing mass, which is usually renal cancer.

The presence of fat, which should enhance less than 10 HU, is diagnostic for 
angiomyolipoma. 

A hyperdense cyst shows no change in density between the postcontrast and 
delayed phase images



A: unenhanced, C: cortical nephrogenic phase (25-80s),                       
B: homogenous enhancement (80-120s), D: excretory phase
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