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 5 min film: L shows normal excretion,  R 

ureter not well visualized and calyceal 

blunting (suggesting obstruction)

 20 min film:  R- more blunted calyces, 

hydronephrosis, delayed retention of 

contrast. 

There is a narrowing of the ureter on the 

right in the area of the suspected stone. 



Procedure

 Flat plate X-rays are taken immediately 

before contrast administration and at 5, 

10 and 20 minutes etc.

 Times usually doubled until contrast 

material fills both ureters





Advantages

 Clear outline of the entire urinary system 
so can see even mild hydronephrosis. 

 Easier to pick out obstructing stone when 
there are multiple pelvic calcifications. 

 Can show non-opaque stones as filling 
defects. 

 Demonstrate renal function and allow for 
verification that the opposite kidney is 
functioning normally.



Disadvantages
 need for IV contrast material 

 may provoke an allergic response

 multiple delayed films (Can take hours bc 
contrast passes quite slowly into the 
blocked renal unit and ureter.)

 May not have sufficient opacification to 
define the anatomy and point of obstruction.

 Requires a significant amount of radiation 
exposure and may not be ideal for young 
children or pregnant women



Intravenous contrast

 Usually 1.0 cc/kg

 Contrast allergy and nephrotoxicity (esp if 
renal insufficiency +/or D.M.)

 Get a creatinine first

 Greater incidence of adverse reactions with 
less expensive ionic dye than with the 
nonionic. 

 If on metformin, then discontinue med for 2 
days post-IVP



What to look for

 Scout film : look at kidney and bladder 
contours, kidney stones, ureteric stone

 Contrast films: compare sides, 

 nephrogram: absent/delayed/hyperdense 
(absent= no kidney/non-functioning)

 Collecting system and ureter: dilatation, 
non-calcified stone or tumor (black filling 
defect)

 Extravasation

 ?Is the calcification in the ureter or not?



Ureteral stone

 Delayed nephrogram effect 

 Columnization: ureter is peristaltic so 
shouldn’t see entire ureter unless there’s a 
stone.  

 Radiopaque = calcium oxalate, cystine, 
calcium phosphate, magnesium-ammonium-
phosphate

 Radiolucent = uric acid, blood clots, 
sloughed papillae







From Rosen’s

 90% of stones <5 mm will pass.  

 15 % of stones 5-8 mm 

 >8 mm usually lithotripsy or surgical 

removal









15 min film



An x‐ray image of the 

upper abdomen

10 minutes after the 

injection of contrast 

material shows normal 

kidneys, collecting systems 

and upper



An x‐ray image of the whole abdomen taken

15 minutes after injection of contrast material shows

further excretion into the lower ureters and bladder



Radiology Cases in Pediatric Emergency Medicine 

Loren G. Yamamoto, MD, MPH 

University of Hawaii John A. Burns School of Medicine 

 14 yo female 

 Severe stabbing pain in her lower back 
x 2h

 No fever/chills, +urgency, no dysuria

 Also some abd pain + menstrual 
cramps for x 2 days.  +nausea and 
emesis x2

 Pain slightly improved with tylenol.

 LMP 4 wks ago.  States not pregnant 

Another case



 T36.7 , P89, R 20, BP 90/60, 99%. 

 Abd soft and non-tender.  Normal 

bowel sounds.  No rebound

 R>L side lumbar tenderness. 

 Urine dip positive for blood. Preg test -







Case continued

 Normal CBC, lytes, BUN, Cr

 U/S done but non-diagnositic except for 
mild hydronephrosis of R kidney.  

 IVP ordered.  

 20 minute and delayed films shown



20 min film



Delayed IVP



Horseshoe kidney



A. Indications

1. Indications for cystography include, but are not limited to, 

evaluation of:

a. Recurrent urinary tract infections.

b. Suspected vesicoureteral reflux.

c. Bladder morphology.

d. Bladder diverticula.

e. Suspected rupture.

f. Suspected fistulae.

g. Integrity of postoperative anastomoses or suture lines.

h. Bladder outlet obstruction.

i. Incontinence.

j. Hematuria.

k. Neoplasia.

l. Evaluation of postvoid residual volume.



2. Indications for urethrography include, but are not limited to, 

evaluation of:

a. Urethral diverticula.

b. Urethral strictures.

c. Bladder outlet or urethral obstruction.

d. Hematuria or suspected injury following trauma.

e. Recurrent urinary tract infections.

f. Diminished urinary stream

g. Incomplete voiding.

h. Suspected urethral foreign bodies.

i. Urethral mucosal tumors.

j. Suspected urethral fistula.





Postoperative cystography (3 weeks after surgery). No contrast 

extravasation was observed from the bladder (B), now on a central 

position. Cystography was performed through the suprapubic 

catheter.





Retrograde urethrogram obtained with the patient in oblique position shows Cowper glands and ducts, irregular 

beaded narrowing typically interesting anterior urethra with opacification of the Littré glands.







The voiding cystourethrogram 

showed posterior urethra with 

normal morphology and caliber, 

and stagnation of iodate urine in 

diverticula.



What is a Voiding Cystourethrogram (VCUG)?

VCUG, is a video X-ray of the bladder and urinary tract at work. The 

bladder stores urine made by the kidneys until it is time for your child to 

go to the bathroom. Filling the bladder with a special liquid that is visible 

on an X-ray enables the doctors to see how well the bladder and urinary 

tract are working. This includes the tubes (ureters) that connect the 

kidneys to the bladder and the urethra, which is the tube connecting the 

bladder to the outside of the body. A VCUG gives doctors detailed 

information about your child’s bladder and urinary tract that they cannot 

learn from a physical examination or ultrasound.

1-This examination is often recommended after a urinary tract infection 

to check for a condition known as vesicoureteral (VU) reflux.

2-bladder obstruction

3-abnormal urination with very high pressure within the bladder

4- incomplete emptying of the bladder

5-urinary tract infection.


