
R adio logical investigations 
of urinary system 

 
There are 4 main radiological Ix:  
1 —IVU: Intravenous urography.  
2- U/S  
3-CT scan  
4-Radioisotope scan.  
Others (not frequently used): MRI, 
arteriography, antegrade or retrograde 
pyelogram.  



Imaging of urinary system: 
 
1-IVU 
2-pyelogram 
3-cystogram 
4-urethrogram  
 

 



Pyelography  mainly used to 
detect the level of 
obstruction 
1.antegrade pyelogram 
2.reterograde pyelogram  





Antegrade pyelogram : 
 
reguire insertion  of a fine 
neddle  in to pelvicalyceal 
system under US or 
radiographic control 









Complication of AGP: 
 
1-bleeding 
2-sepsis 
3-formation of a urine –
filled cyst (urinoma) 
4-blood clot in nephrostomy 
tube 



Retrograde pylography: 
 
can be performed by 
inserting catheter in to 
ureteric orifice at 
cystoscopy  















IVU STUDY 



OBJECTIVES 

 Indication 

 Advantages 

 Disadvantages 

 Procedure 

 Examples 





INDICATIONS 

  Renal colic to visualize stones or obstructions 
 Heamaturia 
  Recurrent UTI to assess congenital anomalies 

strictures or urothelial  lesions 
  Renal obstruction e.g. renal mass 
 assessment of renal outline pylocalyceal system 

ureters bladder urothelium 
  Others e.g. 
  Prostatitis 
  Neurogenic bladder 
  Trauma 

 
 



IVU is not indicated in 

 Pylonephritis 

 Renal failure 

 Renal parenchymal disease 

 Disease of hyper tension 

  

  

 



ADVANTAGE 

Widely available 

Excellent to identify uroepithelium 

Can visualize the whole length of ureters 

Can quantify the degree urinary tact 
obstruction 



DISADVANTAGE 

Need for patient preparation 

Risk of radiation  

Contrast media problems such as allergy 

 May get suboptimal results due to 
1. Patient movement 

2. Overlying bowel gas 

3. Poor concentration media due to poor renal function 

 

 

 



PATIENT PREPRATION 

1. Laxatives is taken 24 hr before the 
examination 

2. Nil by mouth for 4-6 hr before the 
examination 

3. The patient should be ambulant as 
long as possible to decrease air 
swallowing 

4. Certain measures is taken to certain 
group of patients  e.g. DM and children 





Basic position 

AP  position 



BASIC PATIENT POSITION 
The patient must lie supine at mid line of table 



Plain film 

 Calcification  
1-T.B 
2-stone  
3-hydatid cyst  
4- tumors  
5- fibroid in female  
 Abdominal cavity  
1- kidney outline  
2- shadow of psoase muscle  
3- bones  
 

 





Preliminary film (Control) 
(24 x 30 cm) Inspiration 



CONTRAST INJECTION 

 The median cubital vein is punctured with a 
19 gauge needle and the warmed (40*C) 
contrast agent is injected rapidly. Films are 
then taken at intervals to demonstrate the 
whole of the renal tract. The most common 
contrast used is non ionized iodine 350-370 
strength 



End of Injection 

(24 x 30cm) A.P. of the renal areas to show the nephrogram, i.e. the 
renal parenchyma opacified by the contrast medium in the renal 

tubules 



5 Minute film, 

(24 x 30cm) A.P. of the renal areas to determine if excretion is symmetrical or if 
uptake is poor and a further dose of contrast agent is required 



Compression 

 may be applied in some centers at this point 
to distend the pelvicalyceal systems to 
demonstrate any filling defects and a film 
taken at 10 minutes of the renal areas. 
Compression should not be used in cases of 
suspected renal colic, renal trauma or after 
recent abdominal surgery 



15 Minute film (35 x 43cm) 

release if compression has been applied) to demonstrate the pelvicalyceal systems and the 
ureters. 



25 Minute film 

24 x 30cm) 15° caudal angulation centered 5 cm above the upper border of the symphysis 
pubis to demonstrate the distended bladder. 



Post Micturition film 
24 x 30cm) 15° caudal angulation centered 5 cm above the upper border of the symphysis 

pubis to demonstrate the bladder emptying success, and the return of the previously 
distended lower ends of ureters to normal. 



CONGENITAL ANOMALLY 

RENAL  agenesis  and horse shoe kidney 



Congenital anomaly 
Duplex kidney 



RENAL CALCULI 

Right  URETERIC   pelviureteric  junction      AND LOWER BLADDER CALCULUS 



RENAL CACULUS 

Left   stag horn  calculus  and right ureteric  stone 



NEOPLASIM 

CA BLADDER 



RENAL NEO PLASIM 

CA  KIDNEY 















ULTRASOUND 

  
Non invasive. cheap &easy  
Indication :  
1. Patient with urinary symptoms.  
2. Follow-up after lithotripsy  
3. Patient with renal transplant to check 
rejection, stone &  
hydronephrosis.  
4. Renal failure  

5. Patient with recurrent UTI (in children) to 
diagnose reflux.  



CT SCAN  

Used for  
1. Staging of tumor.  
2. Detection of radiolucent stones (xanthine 
& uric acid stones).  
3. Retroperitoneal mass, fibrosis  
4. Sagittal reformal (to see kidney in lateral 
viewer), coronal reformat.  
5. Renal trauma (bleeding, hernatoma).  
in CT scan we 1 take a plain CT without 
contrast to see if there’s calcification.  



RADIO-IOSOTOPE 

mainly for function of the kidney or when we 
can't do IVU.  
We inject Tc 99 DFPA intraenously & only the 
functioning part of the kidney will appear.  



MRI 

Two main indications  
1. Renal vasculature before transplant for 
both the donor & recipient.  
2. Renal artery stenosis (5 mm normally) with 
post stenotic dilation  
If we want to do operation, we do 
angiography also.  


