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[maging techniques used for renal ayster: 1. X-ray 2. Utrasound 3. CT 4. MR
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Urinary tract investigation
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® > Renal calculi or calcification

@) > Stones 1n the ureters

> Bladder calcifications and calculi

(0> Bone abnormality or metastasis (spine>
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Ultrasound of the urinary tract

a |Ultrasoud|is one of the most valuable

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

0 It 1s very etfective in evaluating renal size,

~masses, renal obstruction, bladder residual
volume and prostatic size. ™ oo
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CT of the urinary tract
piest focheck fur shanes -
CT is excellent modality for assessment of:
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> Renal masses. e e e

¥ \Viver Back = in Fuo:, liver

> Obstruction.

Ir CT we MSe non-iowic
Contrast  melig.

> Retroperitoneal disease.

nvasion — RY, TVC , boe , lung, bhroi

> Staging of renal and bladder neoplasms.

> Tum@nvasion into the renal vein or IVC

> Hvaluation after trauma or surgery.
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When should MRI be used to™ ", ..
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0 When a renal mass or abscess 1s suspected but »=

itravenous contrast|cannot be administered,

because of either contrast alleggy or abnormal renal

function, in this case MRI can be performed. o 1
(- S8

0 Gadolinium, the contrast agent for MRI, can be 3= ¢
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> |safelyl administered in such circumstances.

0 In the last few years, some studies reported that

Joadolinum(might cause nephrogenic systemic

—

fibrosis in patients with renal failure. = ren-iowic conrras
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Urinary tract calculi

0 The majority of renal stones are composed
ot calcitum (about 90 %) and are visible on
plain film (]fﬂdiO—OleQ}l@) o CTJl ke oo chones 1 ¢ Ll JS &

0 Stones composed of uricacid are not visible
on plain film (radiolucent) . T om U oms p2is s~

0 Stones composed of cystine are minimally
dense on plain film (semi-opaque) .

£ oubitlr 2 Mwsk  Sensitie CT for Lod
B T Hee o S
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Urinary tract calculi

What is the initial imaging test usually ordered
°to find urinary tract stones
v Plain radiograph (KUB), because the majority of stones
are radio-opaque
v Other calcifications may be confused with

urinary tract stones such as a phlebolith in the
pelvis , which is a venous calcification , often with a
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= Non obstructing
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& Bilateral etoreg
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=» Stone in the ureter
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Intravenous urography (IVU )
Intravenous pyelography (IVP ) /

X-ray & contragt

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

using Intravenous contrast.

:IndicatiOn JI dalally cpans cONtragt (s Bules 8 5em (Ll jsals (ol J ol

3il5s 0 JS s yguais g OXCrEtiON 4y Lalu g renal artery JL contragt

2 Haematuria

2 Renal colic or calculi

% Suspected stone in the ureters

2 Renal trauma
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IVU /continuation

0 After a preliminary control film of the abdomen,

50ml-of contrast medium is m]ected mtravenously

4}[5‘9&_‘&)&‘:]! Llce Ve v el il s &S JSTONR ocw_lc,_‘adu[fgdl_.*

0 Contrast is excreted by glomerular ﬁltratlon

0 Films after 5, 10, and 15 minutes are taken and reveal
contrast in the pelvi-calyceal systems, ureters, and in

the bladder. NG

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

0 Renal obstruction may require a delayed films. &

men
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Diverticula
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Micturating cystogram = MVG

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 @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

diflﬁg micturation. oe Lasans competence of uretro-vegical valve JI Gussl (jlie daasinu, #8=
ureters JI bladder JI ;e @anss 5 reflux adyuens urine Ji a3y Gie .. JUiLY|
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GRADE I GRADE 11 GRADE 111 GRADE IV GRADE V
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0 The adult male urethra can be studied by ascending
urethrogram.

0 Contrast 1s injected through foley catheter inserted into
thd meatus| and its balloon inflated with 1 to 2ml of
sterile water placed in the navicular fossa.

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

A The most common indication for urethrogam is
urethral strictures.

antensy Lastenor
¢
Pendle 2

Prottanc.
Bl bar membruous .
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Urinary tract stones and CT

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

%
No, virtually all urinary tract stones , regardless of

.their composition are visible on CT
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the aorta due to

& atherogclerogig
aostic
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[nferior vena cava
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URINARY OBSTRUCTION

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

& The most common causes are:

.Utrinary tract stones -

.Urinary tract strictures -

Utrinary tract tumots -

Prostatic hypertrophy or cancer -

—\
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Urinary obstruction /2

Because over time, obstructed kidneys may
lose function permanently.

‘Jx-ragyb,all\_égfonegwwkjwlwﬁg,ls MK 4 @J’Mi\ Cone —o )(afc/Lj)

> whalever He cmnse

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

=

.The most common mass is a simple cyst

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

0 They are usually cortical in position and an
incidental finding.

42




Benign renal lesions /2

¢ Ultrasound. |

0 The ultrasound appearance of a simple cyst 1s 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 1s a congenital
renal parenchymal disorder.

*
= Usually both kidneys ate involved.

s In some cases, there 1s associated cysts 1n the

_ lrver and mor@in the spleen and

—

—pancreas.
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Polycystic kidney disease /2

:Radiological features on Ultrasound and CT

s Kidneys are enlarged with lobulated contours.

s The renal parenchyma is replaced by multiple
cysts of varying size, causing distortion of the

/—\/\_/\/\/—\/\/\J

collecting system./nemhrer)

= Spontaneous hemorrhage into some of the

& Cysts may occuf.
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Mallg nant renal tumor S oo

. Found X 3
« Canca axia, and vision prablems
< ° 2) Renal C noma (RGC)
« Clear IS MOSt commen
1
N\ 4 g 3
+ Can cause hypectension, palpiations, and sweating

Hypernephroma: account for 85% of renal tumors.

Are bilateral in 4% of cases.

g Von Hippel- Lindau |disease is associated with RCC
in one third to one half of patients.

» Patients with polycystic kidney disease and chronic
{enal fatlure may also be associated with RCCl

0 Transitional cell carcinoma: are relatlvely rare

V\
and represent 7% of all renal tumors. mo&lr
QS—’Y\(\W\ OV~




Von Hippel-Lindau (VHL) Disease
iy el &
QD GAC‘A&‘H ¢ Gl Laser
() Autosomal dominant-
on C}\mmo&me_ 3rP25-26 & @ VHL tumor suppressor gene .3 &b au-
=lacl sac U (highly vascular tumors) asles plsl 035 J sod:

(13> High-yield) &SIl jnlball &

W CNS & Eye
- Hemangioblastomas

« Cerebellum (g3

+ Brainstem

« Spinal cord
« Retinal hemangioblastoma

4§) Ol9AS awd a3 -

o Imaging:
« MRE:

+ Cyst with enhancing mural nodule (sj.a0 dslc)

& Kidney
- Renal cell carcinoma V/

Clear cell RCC Wls -
+ Renal cysts V'

+ Glads il VHL = 1 HIF & 1 VEGF = angiogenesis

= SR

ERECAFTTIN o

VHL ;88 = RCC + jonll jtuo paiswe

(& Adrenal gland

- Pheochromocytoma v
« HTN
+ Headache
+ Sweating

- Palpitations

|4J Pancreas
- Pancreatic cysts

+ Neuroendocrine tumors

(&) other
- Endolymphatic sac tumors (ear)

« Epididymal cystadenoma (males)

& Pathophysiology (S99 jaisw)
« VHL gene ki Laub HIF
. Jhass LoJ:

- MHIF hypoxa mduewmg Fochr v/

+ 1 VEGF, PDGF

o P geo dueal 055

Differentiation between Stone and Mass (Imaging)

Feature

Effect of position change

Serial imaging

Size

Shape

Density on X-ray /| CT

Relation to anatomy

Ultrasound appearance

Doppler US

CT (non-contrast)

Associated findings

dileg plysl >

Stone

Moves with gravity
Changes location over time
Usually small

Round or irregular

Very hyperdense (white)
Lies along urinary tract

Hyperechoic with posterior
acoustic shadow

No vascularity

Best test for stones

Hydronephrosis

< Exam Tip

Mass

Fixed, does not move

Same location on follow-up
Usually larger

Irregular, ill-defined

Soft tissue density

Distorts or displaces organs

No acoustic shadow

May show vascularity

May need contrast to
characterize

Mass effect

If the opacity changes position - Stone

If it stays fixed = Think Mass
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