
INTRODUCTION

Since repeated upper urinary tract infection
may be due to underlying abnormalities, simple
radiological techniques play an important role in
diagnosis as summaiised in Tables I, II, and III,
and illustrated by radiographs taken over a four
months period (November 1974 to February 1975)
at District Hospital, Taiping.
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Fig: 2

Large (L) Kidney (Medullary Sponge) I,lith Pyramidal
Nephrocalcinosis.

Fig: 3

Bilateral Nephrocalcinosis in Kidneys of Normal
Size. Codfish l/ertebrae

X-Ray Diagnosis in Tract infectionUrinary

Fig: 1

Dystrophic Calcification in (L) Hypernephroma
Destroying and Displacing Calyces,
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Fig: 4

( L) S taghorn CalculuslB one Density
(R) Faceted Gall Stones (Simitar appearance in

Calyceal Diuerticulum)

Fig: 5

( R) S t aghorn C alculuslR one D ensity

.I'AI]LE 
I

STONES ANI) BoNES

PLAIN -\ I{AY ABDOMEN

NEPHR()( AI ( INOSIS
Cortical Acutc ci,rticrl nccrosis and chronic

glornrr uli,ncphritis.

OSTEOMALACIA

l) Codtlsh Vertebrac
l) Ilowing.
.l) t,(x)scr's ZonesMedullarv

I r H) pcrparathyroidism
ll Re:rrl Tubular Acidosis
l) Mrdullarv Spongc Kidncy

.l ) t)ralosis

(]AL(]UI,I

Sma1l kidncy sizc
Norrnal '
Large l'
1 oltcn unilatcrrl I

c.g. prrbic rami. ribs. long boncs, litcral scapula

R E N A L OS'I'E oI) Y S'T RoPHY
Sandwich or Rugger Jersel. Spinc.

(b) Spik1.

3) Facetcd
,l) Milk oi

Calc iu rn

Opaque Norr{)paqu.
1 I Staghorn.
ir) I)cnsir)' grcater than bonc . pt,osphare 1 ) Uric Acid
lb) I)cnsity less than bonc = Cvstine 2l Xanrlrinc

2) Oval

lr) Snrooth ) Silicon Dioxidc (Frorn cxcrs Magnesiurr'l'risilicate,
) Calcium Phosphatc

Calcium Oxalatc

Cal,vceal Diverticulunr
(a) Cal-vcea) Diverticulunr
'\) Hldroncphrosis.

DYSTRoPHI C CAT,CIFICATIoN.

HY PE RP A RATHY Ro I I)I S N,I

Pcppcr Pot Skull rod Loss of Lamina I)ura of'fccrh and L)orsum scllac

Prinrary Secondary

Rros n 'l umours/Cvsts/Transradian.ies 1 ) Subperiosteal. Subclrondral
c.g. Pelvis. Long B<rnes. Skull. and Subtendinal Rcsorprir)D.
Metast.rtic Calciicatjon. c.g. Phalanges, Sacroiliec
e.g. Chondrocalcinosis. lungs. skin. loints. Pubic Svmphvsis. pro

rirnal Femur and Hunrcrus.
,,utcr end of Claviclc.

I ) Metrsrrri( Calcificarion
c.g. Vesscls.

NEUROSPINAI- LESIONS.

I I Spina tli6dr
2l Meningomyclocolc
-l) Diastehaton)yciir.

( Crlciticd spur and u idcnccl irrtcrpcdicular distance j

(b)
(1,)

(b)

("1
(a)

1.
2.
3.
4.

Prpillarl Nccrosrs
H.rcnretonr.r
Cyst
Prostatir

(c) Hvdatid
icl Amvloid

I.lr.
Inhrcr
Carcinomi
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TAI}LE II
SCARS AND BARS

r. v. u.

CORTEX

IRREGULAR CONTRACTIoN,

l) Polcs Cluonic PYelonePlrritis
2) Middle Iniarct

3) lndefinitc Trruma.'f ti

SMOOTH CON'I-RACTION. ISCHAEMIA r POSI OIiSTRUCTIVE.
PAPILLARY NECROSIS,

NEPHROGRAM

DIRECT (Chronic)

1 ) Rims & 'l ransradiancics Polycystic
2) Soap Bubbles & Cresents Hydroncphrosis.

-1lRound'I'ransradiancv Cysr
& Clarv

4) Vasular Dcnsc Nephrogram Then
Transradiant area. - Tumour

5) Isthrnus Horsc shoe lidncv

6) Nil Congcnital Multicystic Kidney
Xanthogranulomat ous P1'eloncphritis

INDIRECT (Acutr)

1 ) Increasing DcDsitY,
Acute Obsaruction
Scvere underperfusion
e.g. HYPertension
ischaemir. A.G.N.

2) Persistcnt Density.
A.T.N,
Acute SLrpPurative
Pyelonc phritis.

3) Faint.
I nfarction
C.G,N.
Ililarcral Conical
Necrosis.

7) Perihilartransradianc.v Fibrolipomatosis.

PYELOGRAM.
(a) Tubular Ecrasia Mcdullary Spongc Kidnel'
(b) Medullary opacilication in infants Medullary Necrosis

DroopingFlowcr L)uPlex
Filling Dcfects (a) Lumen S)ouglred papillae, PaPilloma, stones.

clots, fungus bail.
(b) Wall Pyelourcteritis Cystica. Carcinona.
(c) Extrirrsic - Anomalousvessels

- Cysts, Tumours,
Mucosal striation reccnt obstruction & infcctionl reflux
Hydrocalicosis congenitalvalvesorAchalasiaNepllrogenic

Diabetcs InsiPidus
Extravrsation acute rcnal colic.

Phenindione Neplrritis

1 t Uniform Ilalloning
2) lrregular

CALYCES
Post Obstructivc
Chronic Pyeloncphritis

)f.B.
) Papillarr Necrosis-j1 Excavrtion

2)
3)

6)

I ) Rctrocaval
2) Rctropcrineal Fibrosis
-l) Diverticulae
1) Filling t)efects
5) (a) Urererocoele (lr) Mcgaurcters.
6) Iiistulae fronr bowel
7) Stricturcs e.g- Tubtrculosis. Trauma. Radiation, Malignancies.

URETERS.
Sudden nredial dcviation

Fig: 6

(R) Ischaemic
S moo th C ontracted Kidney

Fig: 7

Vesical Calculus Bladder Diterticulum and Post
(jbstructioe Atrophy Both Kidneys.
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Fig 8

Papillary Necrosls
(R) Calyceal Excaoation and papilkry calcification
(L) Hydroneplrosls due to Calculus

Fig: 9

(R) Hydronephrosis due to 7'B stricture lower
ureter. Irregukr Contracted poorly functioning
(L) Kidney.

Fig: 10

Calculus (llar ShaPe)
Filling Defect. (L) ureter arrowed

Fig: 11

B ilat eral Poly cy stic Kidney s

Upper- Rim Nephrogram
Immediate film

Lower- Stretched "Spider" Calyces in 4 hour
(delayed) film.
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Fig: 12

Upper Cresents with trarsradiant areas on Nephro-
gram after double dose.

Lower- (R) Hrdronephrosis on 24 hour film.

Fig: 14

Traumatic (R) Lower Pole Cyst with "chw sign"
of Nephrogram

Fig: 15

Sertere Retwl Failure with excretion of contrast
into bowel (24 hour film)

Fig:1j
Right- Dense Persistent Nephrogram (ATN)
Left- Increasing Dercity of Nephrogram
Blood Urea 185mg% (Ischaemia)
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TABLE III

STASIS AND, BASIS

MICTURATING CYSTO_URETHROGRAM.

Children All Ages.

1)
2)

1)
2)
3)
4)

1)
2)

Diverticulae
Pelvic Tumours
Neuroge nic
Sricture

wolr{EN.

Pregnancy )

Pill )

Uterine pressure
iliac vessels.

Due to hormonal,
and especially (R)

Discussion

Maximum diagnosis without resort to rePeat

investigation and often without any need for fasting
preparation (in urgent cases) and comPression can

be ensured by the new techniqte of Intratenous
IJrography based on renal physiology since modern

contrast media are excreted by glomerular {iltration.

Urine Concentration X Urine Volume =(u) (v)
Plasma Concentration X Glomerular

(P) Filtration Rate (G.F.R)
.'. U c( p c. UV G G.F.R

Thus maximum urinary concentration is obtained
by high plasma levels from rapid injection of high
doses 300 mg Iodine/Kg Body Weight equivalent
to 1 ml/Kg of contrast medium (Double Dose
plus tomogram and no dehydration of patient if
blood urea/creatinine raised) has been found to
be the best because higher doses produce:--

(1) Hardly any improvement in radiographic
contrast.

(2) Denser nephrogram may obscure calyces.

(3) Pyelogram may be less dense due to osmotic
diuresis especially with meglumine as cation.

(4) Increased incidence of side effects.

Rapid injection is also important so that an
immediate film can be taken for the nephrogram
(unifdrm opacification of kidney due to proximai
tubule effect) which is particularly useful in renal
failure. The pyelogram appears later and is best

seen at 10 minutes. The full length film followed
by an after micturition radiograph are then taken -
the latter may be helpful in showing up filling
defects in.the bladder.

Besides the usual bladder view a further view
(The perineal shot) with the tube tilted 30o

cephalad and centered 2 inches below the top of
the. pubic symphysis, demonstrates prostatic size
clurtng urography.

Due to the high incidence of reflux causing
scarring 

--and acending infection in children, thei
should all have micturating cystourethrog."-r. Thi,
procedure should also be done in adults with renal
scars and dilated ureters (more than 7 mm width).

MEN

Prostate

Fig: 16

Perineal shot - Normal: Conuex Downwards

Fig: 17

Prostatic Impression Only Shown On Perineal Shot.
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Fig:18

Micturating Cystourethrogram shows urethral ob-
struction, trabeculated bkdder, reflux up left ureter.
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Molar
Dikted (R)
Duplex(L)

Fig: 19

Pregrancy
Collecting System
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