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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~W. .: isj

4l *>. ...... A,<s:';;L~~~~~~~~~~~~~~~~~~~~~~~~~~ ... .. ..... .: ..._~~~~~~~~~~~~~~~~~~~~~~~~~~. ...: ...iS 1 ._..-..: .X:

_1;:~~~~~~~~~~~~~~~~~~~~~~~~. ....~..

.~~~ ~~ ~~ ~~~~ ~~ ~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.

!B oe,-Ji
_ly .....

Y; ..f.. _ _ } !:.: ::..:..:.. .. .:

v~~~ ~~~~~ ~ ~ ~~~~~~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.?;v.. . .....;

. ,8B X . .. ........ .. .. ............................... ... y-s

i__aarer exen upward int the ..um filn the ?otseo oto
of th rena artry Th lo e-oebachso h ih rnlatr r

oe Y'r~~o.'"before main picture
FIG 2.-ae_ ........................Exrtorur r* tae 15 minutes..latier shoe:

o th righlt side.

FIG. 3.-Case 2. A delayed film following percutaneous aorto-renal
arteriogram, showing periureteric collateral vessels on the right side

(arrowed). Note the difference in size of the kidneys.
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Ureteric Irregularity Due to Collateral
Vessels in Renal-artery Stenosis

[WITH SPECIAL PLATE]
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Several radiological signs as revealed by intravenous urography
have been shown to be of considerable value in the diagnosis
of hypertension due to renal-artery stenosis (Dustan et al.,
1959; Brown et al.., 1960; Poutasse, 1961). Less frequently
seen on the urogram, however, is irregular scalloping of the
ureter caused by periureteral collateral vessels augmenting the
blood supply to the ischaemic kidney (Thomas and Levin, 1961;
Woodard, 1962 ; Halpern and Evans, 1962). This radiological
sign is of diagnostic importance and was seen in two of our
patients with renal-artery stenosis. Both patients were
asymptomatic and were found to be hypertensive during routine
medical examinations. They had no family history of
hypertension.

CASE 1

An 18-year-old Chinese girl had malignant hypertension with
grade IV hypertensive retinopathy. All her peripheral pulses were
palpable and equal and her blood-pressure was 250/180 mm. Hg.
The heart was not enlarged and there were no murmurs. No bruit
was heard over the abdomen. The electrocardiogram showed
evidence of left ventricular hypertrophy. X-ray examination of
the chest and abdomen revealed a normal cardiac shadow, but the
right kidney appeared smaller than the left. A percutaneous retro-
grade aorto-renal arteriogram showed a marked narrowing of the
right renal artery about 4 cm. from its origin, with post-stenotic
dilatation of the vessel (Special Plate, Fig. 1 inset). A later film
demonstrated retrograde filling of the post-stenotic portion of the
artery from ureteric collateral vessels (Special Plate, Fig. 1). The
renal pelves and ureters were outlined in a delayed film, which
showed irregular indentations and scalloping of the upper and middle
thirds of the right ureter, the precise site of the collateral vessels
(Special Plate, Fig. 2). The nephrogram showed that the right
kidney (11.4 by 4.7 cm.) was smaller than the left (12.7 by 6.6 cm.).

At operation large collateral ureteric vessels were confirmed, and
because of the peripheral site of the stricture a right nephrectomy
was performed. She became normotensive three to four hours after
operation, and when last seen 20 months later her casual blood-
pressure reading was 130/80. Her fundal changes had regressed
to normal.

Histology of the stenosed segment of renal artery revealed fibro-
muscular intimal proliferation, causing a narrowing of the lumen.
The intrarenal arterioles, glomeruli, and tubules showed no
abnormality.

CASE 2

A 20-year-old Chinese woman had been certified fit after a
medical examination two years previously. On physical examina-
tion her blood-pressure was 180/110 and no other abnormal
physical signs were found. No bruit was heard over the abdomen.
Her fundi were normal. An electrocardiogram showed left-axis
deviation. X-ray examination of the chest and abdomen revealed
a normal cardiac shadow, but the right kidney appeared smaller
than the left. Intravenous urography showed better opacification
on the right side and irregular indentations of the upper part of the

right ureter. A percutaneous retrograde aorto-renal arteriogram
demonstrated a gradual tapering of the main renal artery on the
right side about 2 cm. from its origin, with marked stenosis of a
small segment in the mid-portion, and post-stenotic aneurysmal
dilatation of the artery. An aberrant renal artery was present on
the right side, and this vessel also narrowed considerably about 2 cm.
from its origin. The left renal artery showed irregularity of the
lumen of the main trunk and its inferior segmental branch. A
later film revealed large collateral vessels in close relation to the
right renal pelvis and at the site of the upper part of the right
ureter (Special Plate, Fig. 3). The marked difference in size of the
kidneys was evident in the nephrogram.
A right nephrectomy was done. The renal arteries felt thickened

and their lumina narrowed as compared with the renal vein.
Coursing along the ureter towards the hilum were numerous dilated
tortuous vessels corresponding to that seen on aortography. Histo-
logical sections revealed fibromuscular medial hyperplasia of the
main as well as the aberrant renal artery. Sections of the kidney
showed no pathological changes in the glomeruli and intrarenal
arterioles.

Her blood-pressure returned to normal, and six months after
operation was 130/90.

COMMENT

These cases demonstrate a characteristic sign which adds to
the value of intravenous urography in the investigation of
hypertension. The periureteral arterial plexus serves as an
arterial communication between the renal artery and branches
of the abdominal aorta (Sampson, 1904 ; Daniel and Shackman,
1952). These vessels are too minute to be seen on arteriography
but become evident when they increase in size as collateral
channels to the ischaemic kidney in the event of renal-artery
occlusion (Thomas and Levin, 1961 ; Woodard, 1962 ; Halpern
and Evans, 1962 ; Hunt et al., 1962 ; Danaraj et al., 1963) or
in conditions such as chronic pyelonephritis, tuberculosis, and
renal carcinoma (Boijsen, 1959 ; Boijsen and Folin, 1961).
Few conditions can cause ureteric irregularities as seen on

urography, but if this radiological picture is associated with
hypertension it should strongly suggest the diagnosis of
renal-artery stenosis.

We are indebted to Professor Yeoh Ghim Seng for the surgical
treatment of both cases ; to Professor K. Shanmugaratnam for help
with the histology; and to Mr. V. Nalpon and Mr. Ho Tat Seng
for the photographs.
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