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Urinary tract investigation

Plain film:
➢Renal calculi or calcification
➢Stones in the ureters
➢Bladder calcifications and calculi
➢Bone abnormality or metastasis
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Ultrasound of the urinary tract
❑ Ultrasoud is one of the most valuable                  

investigations of the urinary tract and the            
investigation of choice in children.

❑ It is very effective in evaluating renal size,              
masses, renal obstruction, bladder residual          
volume and prostatic size.  
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CT of the urinary tract
CT is excellent modality for assessment of:
➢ Renal masses.
➢ Obstruction.
➢ Retroperitoneal disease.
➢ Staging of renal and bladder neoplasms.
➢ Tumor invasion into the renal vein or IVC  

➢ Evaluation after trauma or surgery.
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When should MRI be used to 
evaluate the kidneys ?

❑ When a renal mass or abscess is suspected but 
itravenous contrast cannot be administered, 
because of either contrast allergy or abnormal renal 
function, in this case MRI can be performed.

❑ Gadolinium, the contrast agent for MRI, can be                
safely administered in such circumstances.

❑ In the last few years, some studies reported that 
gadolinum might cause nephrogenic systemic 
fibrosis in patients with renal failure.
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Urinary tract calculi
❑ The majority of renal stones are composed

of calcium (about 90 %) and are visible on
plain film (radio-opaque) .

❑  Stones composed of uric acid are not visible
on plain film (radiolucent) .

❑  Stones composed of cystine are minimally
dense on plain film (semi-opaque) .
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Urinary tract calculi /2

    What is the initial imaging test usually ordered
to find urinary tract stones ?

✔ Plain radiograph (KUB), because the majority of stones
are radio-opaque

✔ Other calcifications may be confused with
urinary tract stones such as a phlebolith in the
pelvis , which is a venous calcification , often with a
lucent center .
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 يا روصت كدب ا!
 stones ناشع ةروص
 نودب يشا لوا شلبتب

contrast 9نتلا هن> 
 علطي حار ضيبا مهنول
 زيمت حار ام و
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Non obstructing
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Intravenous urography ( IVU )
Intravenous pyelography ( IVP )

   Is a radiological procedure used to visualized
abnormalities of the urinary system,
including the kidneys, ureters, and bladder by
using intravenous contrast.

   Indication:
❖ Haematuria
❖ Renal colic or calculi
❖ Suspected stone in the ureters
❖ Renal trauma

X-ray & contrast

 لا هيطعتب نيدعب contrast نودب ةداس ةروص ضير!ا روصتب يشا لوا
contrast لاب renal artery هلريصي شلبب و excretion قئاقد ٥ لك هروصتب و 
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IVU /continuation

� After a preliminary control film of the abdomen,
50ml of contrast  medium is injected intravenously.

� Contrast is excreted by glomerular filtration.
�  Films after 5, 10, and 15 minutes are taken and reveal

contrast in the pelvi-calyceal systems, ureters, and in
the bladder.

� Post-micturition film is taken to assess bladder
residual volume.

� Renal obstruction may require a delayed films.
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Peristalsis

Normal

 هنا  peristalsis اهنا زيمب فيك
 diameter لا سفن اهدعب و اهلبق
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 ىلع علطتت ا!
 نم عونلا داه
 جرفتتب ريوصتلا
 ةروصلا لك ىلع
 ام ضعب عم
 هنا يكحتب

abnormal !ا 
 filling فوشت

defect مهيف 
 مهلك
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 لاب stones لا ددع
urinary bladder شم 

 انا يلا دق اونوكي طرش
 هنUS 9 لاب مهفياش
 مهناكم بسح مهفوشنب
 نم <بيرق 9و صنلاب نيو
 CT لا ىلع اما wall لا
 مهلك مهفوشت ردقتب
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Micturating cystogram

❖ Is the study of the urinary bladder and urethra with contrast
medium.

❖ The bladder is filled with contrast via a urethral catheter.
Films of the bladder are obtained.

❖ After removal of the catheter, patient is asked to void and
films are taken during micturation to assess the bladder
neck and urethra, as well as reflux.

❖ Examination of the urethra in oblique position is necessary,
particularly in suspected  posterior urethral valves in infants
and small children, as they are usually only demonstrated
during micturation.  نع اصوصخ competence of uretro-vesical valve لا سيقا ناشع همدختسب

ureters لل bladder لا نم عجري و reflux هلريصي urine لا مز9 شم .. لافط9ا
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  sequence مهبيجي حار ناحتم9اب روصلا ياه باج ول
MCUG  9و IV يه له ةدحو نم زيمت بعص هن9
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Urethrogram

❑ The adult male urethra can be studied by ascending
urethrogram.

❑ Contrast is injected through foley catheter inserted into
the meatus, and its balloon inflated with 1 to 2ml of
sterile water placed in the navicular fossa.

❑ Films are taken to the urethra in oblique position
during contrast injection.

❑ The most common indication for urethrogam is
urethral strictures.

Most common cause » STDH

* Foles Catheter " ⑨
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Urinary tract stones and CT

 What is the most sensitive radiological test for
urinary tract stone ?

  CT , performed without intravenous contrast, is
highly       sensitive for detecting urinary tract
stone.

  Are any urinary tract stones radiolucent on CT ?
  No , virtually all urinary tract stones , regardless of

their composition are visible on CT .
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Bilateral renal stones↳
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Calcification of 
the aorta due to 
atherosclerosis

Inferior vena cava
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URINARY OBSTRUCTION

❖ Obstruction of the renal tract may occur at
many sites.

❖ The most common causes are:
 - Urinary tract stones.

 - Urinary tract strictures.
- - Urinary tract tumors.

- - Prostatic hypertrophy or cancer.
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Urinary obstruction / 2

   Why is it important to recognize renal
obstruction ?

   Because over time, obstructed kidneys may
lose function permanently.

  What is the best initial imaging test for
suspected renal obstruction ?

   Ultrasound. It is relatively inexpensive, save, and
effective. The cause of obstruction also may be
identified.

X-ray باوجلا ف stones لل سب لاؤسلا سفن ناك اذا -
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Obstructing 
 لاب contrast تفش ول

urinary bladder نوكتب 
 ةيناتلا ةيلكلا نم
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Benign renal lesions

  What is the most common renal mass ?
  The most common mass is a simple cyst.

� They are more common in older patients and are
found in approximately 50% of the  population
over 50 years of age.

� They are usually cortical in position and an
incidental finding.
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         Benign renal lesions /2

   What is the best way to confirm that a
renal mass is a simple cyst ?

   Ultrasound.
❑ The ultrasound appearance of a simple cyst is that

of a well-defined round mass with very thin wall,
smooth margin and no internal echoes.
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Polycystic kidneys disease

■ Adult polycystic kidney disease is a congenital
renal parenchymal disorder.

■ Usually both kidneys are involved.
■ In some cases, there is associated cysts in the

liver and more rarely in the spleen and
pancreas.
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Polycystic kidney disease / 2

Radiological features on Ultrasound and CT:
■ Kidneys are enlarged with lobulated contours.
■ The renal parenchyma is replaced by multiple

cysts of varying size, causing distortion of the
collecting system.

■ Spontaneous hemorrhage into some of the
cysts may occur.
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Malignant renal tumors

� Renal cell carcinomas (  RCC ) or
Hypernephroma: account for 85% of renal tumors.

❖ Are bilateral in 4% of cases.
❖ Von Hippel- Lindau disease is associated with RCC

in one third to one half of patients.
❖ Patients with polycystic kidney disease and chronic

renal failure may also be associated with RCC.

� Transitional cell carcinoma:  are relatively rare
and represent 7% of all renal tumors.
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inoperable ينعي stage 4 لصو ينعي renal vein and IVC لا لصو اذا k
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