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Renal Angiography in Parenchymal Diseases of the Kidney

Yoshitaka Tsubogo, M.D., Kyo-ichi Hiramatsu, M.D., Masatoshi Yamauchi, M.D.,
Jun-ichi Hachiya, M.D., Eiichi Takenaka, M.D. and Akira Tasaka, M.D.
(Department of Radiology, Faculty of Medicine, University of Tokyo)

Aortorenal angiography provides the means to visualize the distribution of the opacified blood in
proportion to the renal blood flows in the two kidneys. Slowed flow in the renal vessels and degree of renal
opacification have been used as parameters to evaluate renal blood flow in the ischemic kidney due to renal
artery stenosis. The latter can be used as a parameter to evaluate various parenchymal diseases of the
kidney, because the contrast medium is excreted by the function of the kidney and the intensity of nephro-
gram depends not only on the medium remaining in the vessels but also upon the opaque medium in the
renal parenchyma on its way to excretion. Slowed rate of flow in renal vessels may also be seen in some
parenchymal lesions, but in our experiences, the caliber of the main renal artery and its branches may be
the better indicator of the functioning renal parenchyma.

Selective renal arteriography gives the best demonstration of renal vascularity and offers the only
means to evaluate the morphology of renal parenchyma.

We observed aortograms and selective renal arteriograms in 145 cases with kidney disease with regard
to the arterial and nephrographic findings from the view of the principles mentioned above. Of these 145
patients, 15 had chronic glomerulonephritis, 14 chronic pyelonephritis, 9 renal tuberculosis, 62 essential
hypertension, 13 gout, 18 hydronephrosis, 7 polycystic kidney, and 7 collagen diseases.

We divide angiographic patterns from our observations into three groups: those in chronic glomeru-
lonephritis, chronic pyelonephritis, and nephrosclerosis. And a schematic representation is shown to
simplify the features. Specific patterns in hydronephrosis and polycystic kidney are excluded from this
schematic demonstration.

Angiograms in chronic glomerulonephritis are characterized by small caliber of arteries, diminished
intensity of nephrogram, scarcity in branching, and paucity in cortical vessels in proportion to renal func-
tion impairment. Abnormalities in intrarenal small arteries are also seen.

The findings in pyelonephritis, though the definition of the term. of pyelonephritis is confused, are
characterized by the focal and irregular distribution of diseased areas, small caliber of the main artey and
its branches, and various morphological abnormalities of intrarenal small vessels. The most important
nephrographic feature in pyelonephritis is the appearance of gross indentations or irregular margin which

result from scar-formation.
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Findings in renal tuberculosis are similar to those of chronic pyelonephritis and are more prominent,

when advanced to some extent, because of its specific pathology.

In nephrosclerosis, tortuosity of renal peripheral vessels is the feature, and if advanced, gross indenta-

tions may appear.

In gout, the angiographic features are not uniform, because of the variety of its pathology. FEach of

these three patterns may appear.

Some comments on differential diagnosis betweer several cystic, inflammatory and neoplastic diseases

are also made.

It is too soon to make valid comments on performing angiography in every case of above mentioned

diseases, but the careful observation of routine serial angiograms may help us obtain more detailed infor-

mation concerning the patients. and the reliable indications of angiography may thus be acquired from

enlarging experiences in this field.
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Tahk. 1. Arteriogram in Chronic
Glomerulonephritis

renal reduced caliber ahnormalities
funection of main in intrarenal
impairment  renal artery  small arteries
severe:
8 cases 7 8
mild:
7 cases 1 1
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Tab. 2. Nephrogram in Chronic
Glomerulonephritis
irregular
dimin- margin
renal ished con-  or gross normal
function inten-  tracted indenta- nephro-
impairment sity  kidney  tions  gram
severe:
8 cases 8 3 2 0
mild:
7 cases 1 0 1 5
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Tlig. la Selective arteriogram in a case of membra-
nous glomerulonephritis, A 62-year-old female.
Abnormalitiies in branching and paucity of co-
rtical vessels.
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Fig. 1b Taint cortical nephrogram in the same
case.
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Fig. 2a Selective arteriogram of a 29-year-old
male with chronic glomerulonephritis. Reduced
caliber of main renal artery trunk and segmen-
tal arteries. Tortuosity of intrarenal small vessels.
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Tig. 2b Nephrogram in the same case. Very thin
cortical nephrogram and shght irregular margin.
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Tab. 3. Findings in 15 Cases with

Pyelonephritis
reduced caliber of main renal artery 10
abnormalities in intrarenal arteries 13
diminished intensity of nephrogram 6
irregular cortical margin or gross indentations 11
inhomogeneity of nephrogram 7
normal findings 1
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Tig. 3a Urogram of a 47-year-old female with ca-
neer of the rectumn .that recurred after surgery.
Clubbing of the right calicine system and non=-
functioning le't kidney.
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Fig. 3b Aortogram of the same patient. Reduced
caliber, Abnormal distribution and generalized
paucity of intrarenal small vessels in the right
kidney. Very small caliber of main renal artery
and hardly visible intrarenal small branches in
the left,

Fig. 3¢ Nephrogram in the same case. ‘Gross ind-
entations of the right and considerable atrophy
of the left kidney.
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Fig. 4 Aortorenal angiogram of a 65-year-old fe-
male with chronic renal failure due to pyelonep-
hritis. Generalized small caliber of the renal ari-
ery system and poor distribution of intrarenal

vessels,

Fig. 5a  Selective right renal arteriogram of a 26-
year-old female with chronic pyelonephritis. Ge-
neralized small caliber of renal arterial system,
abnormal distribution and marked irregularities

of intrarenal small vessels.

ROGIEEARN B & Bbh s o 5 52658
O TEEFLE LTHEbhTWBETHD,
EEIREEZMATR 2 P S P 2 BERIE30%, G F
R27, Ifif:= 128/80T dh iz,

— /) —



B 444 4 A25H

Fig. 5b  Inhomogenous nephrogram of the same
kidney with multiple round defects.

Fig. 5¢  Nephrographic phase of the aortogram of
the same case. Atrophic right kidney with rema-
rkably thin cortex.
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Fg. 6a  Aortogram of a Gl-year-old female with
chrome renal failure. Histology of chronic pyel-
onephritis.

Fig. 6b  Selective renal arteriogram in the same
case. Reduced caliber and irregular distribution
of intrarenal small vessels.
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Fig. 6c  Inhomogenous hephrogram of the same
case with irregular margin and gorss indenta
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Tig. 7a  Selective arteiogram in a case of renal
tuberculosis. A 40-year-old man. Displacement
of arteries corresponding to multiple lesions.
Reduced caliber and paucity of cortical vessele.

Fig. 7b Nephrogram of the same kidney, showing
non-functioning kidney with pyonephrosis.
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Fig. 8a Selective arteriogram of a 41-year-old fe-
male with renal tuberculosis, Generalized small
caliber with abnormal branching and distribu-
tion. Blocking of intrarenal arteries in some loc-
alized areas. Marked gross indentations.

Fig. 8b  Aortogram following the selective arteio-
graphy in the same case, showing a tuberculous
cavity filled with contrast media.
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Tab. 4. Findings in 63 Cases with Essential Hypertension

BARE SR RN H20% 1%

nephrogram| irregular margin or  diminished intensity
o - normal ross indentations  and contracted kidney
arteriogram —— g R 3 3
normal: 39 cases ‘ 35 4 0
7 1

abnormalities in intrarenal ‘ 15

arteries: 24 cases
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Fig. 9 Abdominal aortogram of a 65-vear-old
male with chronic renal failure due to benign
nephrosclerosis, showing very small caliber of
main renal artery with a mild stenotic portion,

intrarenal vessels hardly visible.
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Fig. 10 Selective arteriogram of a 46-year-old ma-
le with persistent hypertension with normal renal
function studies. Marked tortuosity of intrarenal
small vessels.
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Iig. 11 Selective arteriogram in a case of essential
hypertension. A l8-year-old male. Reduced

caliber of peripheral vessels.
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Tab. 5. Findings in 13 Cases with Gout
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Fig. 12a  Selective arteriogram of a 47-year-old F2 Y, F31%. IftAE 180— 240/ 110— 120.
male with gout. Irregular caliber and a proximal Y, T LERE 5 ] =
stenotic portion of main renal artery. Irregular LR EEMKPTR 232 b » Ak E)‘E@iii
branching, tortuosity, and poor vascularity of 2.9mg/ITHS. HHAEL B P S P 2 il 9
intrarenal vessels. %, IR 354853 78mg /Al BB, ﬂg%ﬂj:@bmﬁ]ﬁﬁz
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o EIRIEE, R EEE L7 arteriolar rephr-

Fig. 13a  Aortogram in a case of gout with severe
renal function impairment, showing very small

caliber of main renal artery and its branches.

Fig. 12b  Nephrogram of the same kidney, sho-
wing marked gross indentations.
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Fig. 13b Selective arteriogram of the right kid-
ney. Marked tortuosity of peripheral vessels.
Early visualized renal vein.
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Fig. 14a  Arteriogram of a 50-year-old male with

gout. Normal renal function studies, Small
caliber and tortuosity of peripheral vessels.
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Iig. 14b  Nephrogram of the same case. Irregu-

lar margin of nephrogram.
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7 %I (multiple renal arteries) [fi4%5% pelviu-
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Fig. 15a  Aortorenal arteriogram of a 53-year-old

female with atrophic non-functioning right kid-
ney due to hydronephrosis resulting from comp-

lete obstruction of the right ureter,

HOARE SO R S W W20% 1%

Fig. 15b Nephrogram in the same case with mar-
kedly diminished intensity, showing very thin

:

cortex.

Fig. 15¢  Selective arteriogram of the left hydron-
ephrotic kidney in the same case. Main renal ar-
tery with normal caliber. Intrarenal arteries stre-
tched apart in some degree. Recurred carcinoma,
of the cervix infiltrating the bladder wall was
the cause of incomplete left ureter obstuction.
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Fore OPeo T KEHE18HIh, T aberrant ar-
tery [t X5 S DL 3BT, FoidmndFEEE LT
WIEEhC X 5 IRAGPAZE 5 0, #itkPA%E X2 b0

— 68 —



IR fnd44E 4 H25H

20, IREEESAC X Db o 46, FRRMEEIERS
MHEC X 5b 0 16], RH4AFE 2T 5.
15T X > THED Hh 53 Lo Th
5. SAENIFEHEMOFM LI, toBELERE
ZEME O HBEEABH A RAAR T2 LR T
5. itk “Co W44 Z T REBES ORT 4 55
WCRIFT AR A 3 & L XA X 2 BhHE 5 0
T\5 . ZoORT 27 8RME R KRR X >
B4 506w Eoiahic, ERETH
LMo IR A A L o L E IR D
AP ZH B oo CHEIREF X > THE O
BRI 21T 5 = &ic Lic. BEAREIIRE ¥ T
X152 B U bo & 5 4B EHIRR A D THI L,
BASEHE OB < hnid b, BRREOmE
BOLRT, F7 e /T A0YRE DIIFHRALRS
NTER L -BofFErbTrclishs.
BT A EBRE D BEHE S h 7o K BFAE & Il
e, 15 ¢ REE o BIRWBIRESY ©, Bk
FEHRHTIEFTECEX AL, Kool 5l
FOWENITEER LTV AR, x7Rr 7T A
G2 FRE I EHFEESh, RETHMORE
LA & 5 KB b 35 TR S nb
D THEBIERSCE] S T BIfE B > T\ BIEH)
LT E Rt

ZOBHIARFECLHEL, ToHRTERYE
THOPAZEREER X 2 ENEER B X oTR
EHhPEEIh TV AREB b0 L5200,
BB RE oLl L icse 2 R HERRE
THREBIIRA Ll MOV KE Atz L 5T
B BERE U K BYECH o7

K161347F 4. DA to 5 i o F-14i
1 X % FRAEEAZE O fo b o ZKBHEE o ) C i IR %
FFELTRBELLBETHS . BEIRO FIRE
H IR IoKEEORT RA R L, Bkl
B0 S < BT 0 X h Tk EE
BEhTws. BholkKicHMSTs8oxe b
L Lol EHL Rbh w5 . BREHI
FaA ER BRI, ISR EIIREEE <A B Bk
WA EiEE s hY, ERBIREEERK L E
DFRGELIL (B 16em) , 45 B A D FEH A 14
L Twasbokl@Ehs.

69

Fig. 16 Selective arteriogram in a case of hydr-
onephrosis. Typical stretched displacement of
intrarenal branches. Very small caliber of main
renal artery. Very faint cortex. Complete obstr-
uction of the right ureter after surgery was the
cause,
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Fig. 17a  Selective arteriogram of a 19-year-old
male with polycystic kidney. Enlarged kidney
with the length of about 15 cm. Intrarenal bra-
ches stretched and displaced. Main renal artery
of large caliber, showing the large remaining
volume of the parenchyma.
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Fig. 17b Mottled appearance of nephrogram with
multiple defects.
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Fig. 18.
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Schematic Representation of Angiographic Features
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essential
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