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Stenosing renal artery disease in hypertensive
children encompasses a wide spectrum of clini-
cal and pathologic parameters.'® Since 1955, 20
children, 12 girls and 8 boys aged 1 to 18 years,
were treated surgically at the Cleveland Clinic
Hospital for renovascular hypertension (Table).
Thirteen of the children were asymptomatic,
but were noted to be hypertensive during the
course of routine physical examination. Preop-
erative diastolic blood pressures ranged be-
tween 95 and 140 mm Hg. Eight of the 20 chil-
dren had bilateral stenosing renal artery disease
and three had associated extrarenal artery dis-
ease. In addition, two other children had bruits
over the femoral and carotid arteries, although
confirmation of stenosing artery disease by arte-
riography was not obtained. One girl (case 18)
also had clinical von Recklinghausen’s neurofi-
bromatosis. No cases of renal artery stenosis
associated with congentital rubella were encoun-
tered. Renal artery stenosis due to atherosclero-
sis, posttraumatic thrombosis, embolus, or ex-
trinsic compression of the renal artery was ex-
cluded from this study. Also excluded were chil-
dren in whom nephrectomy was performed
without removal of the stenotic arterial seg-
ment. Surgical therapy included either revascu-
larization or nephrectomy.
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The pathologic classification of fi-
brous and muscular renal artery dis-
ease is based upon the layer of the
arterial wall involved." The stenos-
ing lesions in this series included inti-
mal fibroplasia, medial hyperplasia,
perimedial fibroplasia, and medial
dissection.

Primary intimal fibroplasia (cases 1
through 6) is an extremely rare cause
of renovascular hypertension in
adults,' yet was a common variant in
the pediatric group. The arterial seg-
ments with loss of internal elastica
appeared on arteriograms as aneu-
rysmal dilatation. The arteriographic
appearance of segments in which the
internal elastica was principally intact
was that of narrowing with poststen-
otic dilatation (Fig. I). Unlike the
renal arteries of the adult counter-
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parts, renal arteries in children with
primary intimal fibroplasia were uni-
formly involved by fragmentation,
partial absence, and reduplication of
the internal elastica''™* (Figs. 2 and
3). The possibility of atherosclerosis
as a cause in this group was excluded
clinically by lipid profiles and histo-
logically by the absence of demonstra-
ble lipid with special staining tech-
niques. Five of the six renal artery
segments involved by intimal fibro-
plasia were narrowed in the proximal
third. Two children with primary in-
timal fibroplasia had asymptomatic
extrarenal arterial stenosis as demon-
strated by repeated arteriographic
examinations. One patient, a 14-year-
old boy, had bilateral renal artery ste-
nosis, superior mesenteric artery ste-
nosis, and total occlusion of the gas-

Fig. 1. Case 6. Aortorenal arteriogram. Proximal stenosis due to intimal fibroplasia. Note post-

stenotic dilatation.
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Fig. 2. Case 1. Photomicrograph cross section demonstrating intimal fibroplasia with focal frag-
mentation and partial absence of the elastica interna (Verhoeff elastic van Gieson, X64).

troduodenal branch of the celiac ar-
tery (case 4); another patient, a 10-
year-old girl, had left renal artery ste-
nosis and hypoplasia of the abdomi-
nal aorta (case 6).

The arterial segments involved by
medial hyperplasia (cases 7, 8, and 9)
demonstrated by arteriography ir-
regular narrowing with poststenotic
dilatation. Stenosis resulted from the
protrusion of proliferating smooth
muscle masses admixed with a lesser
amount of collagen into the arterial
lumen (Fig. 4).

The renal artery segments in-
volved by perimedial fibroplasia
(cases 10 through 18) uniformly dem-
onstrated a thick circumferential cuff
of collagen surrounding and partially
replacing the outer one half to two
thirds of the media. The integrity of
the lumen in arterial segments with
perimedial fibroplasia was further

compromised by a process of second-
ary intimal fibroplasia (Fig. 5). One
of us (LJM) has previously suggested
that this secondary thickening of the
intima is related to slowing of blood
flow through a narrowed arterial seg-
ment, with resultant platelet and fi-
brin deposition and subsequent fi-
brous organization.'' Bilateral in-
volvement was noted in five of nine
children with perimedial fibroplasia
of renal artery circulation. One of
these children had vague abdominal
pain and further arteriographic stud-
ies indicated significant narrowing of
the inferior mesenteric artery (case
12).

The two cases of medial dissection
(cases 19 and 20) were characterized
on arteriogram as diffusely dilated
renal arterial segments (Fig. 6). Path-
ologic examination revealed large
dissecting channels in the outer one
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Fig. 3. Case 5. Photomicrograph cross section of severe renal arterial intimal fibroplasia with a
dense cuff of intimal collagen apposed to the luminal surface of a partially disrupted elastica interna.
A small recanalized channel is noted in the lower left (Verhoeff elastic van Gieson, X50).

Fig. 4. Case 8. Photomicrograph cross section of medial hyperplastic process with severe compro-
mise of renal arterial lumen (Masson trichrome stain, X40).
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Fig. 5. Case 11. Photomicrograph cross section of perimedial fibroplasia manifested as a dense
fibroplasia of the outer media with loss of the elastica externa. Note the significant secondary intimal

fibroplasia (Verhoeff elastic van Gieson, X20).

half of the media (Fig. 7). These le-
sions are thought to develop because
of defects in the internal elastica with
resultant medial dissection and aneu-
rysmal dilatation.

Medial fibroplasia with microaneu-
rysm formation is the most common
cause of nonatherosclerotic renovas-
cular hypertension in adults,” yet
was not encountered as a histologic
variant in the pediatric group. Per-
iarterial fibroplasia, the rarest of all
stenosing renal artery lesions,'” was
not represented in this series.

Considering the high frequency of
bilateral renal artery stenosis in chil-
dren, the main consideration regard-
ing surgical therapy is preservation
of renal parenchyma by attempted
vascular repair. This protocol is
based upon the premise that partial
or complete nephrectomy can be per-

formed in the future if clinical hyper-
tension has not been relieved by re-
vascularization. Partial or total ne-
phrectomy in this series was per-
formed only because of extension of
the stenotic lesion into renal artery
branches or because of technical ina-
bility to bypass or resect the main
renal artery lesion. Revascularization
procedures were least successful in
patients with stenotic distal renal ar-
terial segments in close proximity to
primary renal artery branches. Post-
operative restenosis of a revascular-
ized renal artery occurred in six pa-
tients. The cause of restenosis was
postoperative thrombosis in three
cases. Failure to excise totally the
stenotic segment, or the formation of
excessive cicatrix in the healing phase
at the operative site are other proba-
ble causes of restenosis.
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Fig. 6. Case 20. Renal arteriogram showing an elongated segmental dilatation of the renal artery

due to medial dissection (arrow).

ion of renal arterial segment with medial

Fig. 7. Case 20. Photomicrograph tangential cross sect
The elastica interna of the true lumen is

dissection. The arrow indicates the dissecting channel.
principally intact (Verhoeff elastic van Gieson, X10).
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Nine of 12 children with unilateral
disease are normotensive without
medication 2 to 9 years following sur-
gery. Four of the nine chiidren con-
sidered surgical “cures” of hyperten-
sion had revascularization only,
whereas five children eventually re-
quired nephrectomy. Of the three re-
maining children in whom there was
no relief of hypertension after sur-
gery, segmental branch disease de-
veloped in one after revasculariza-
tion, but reoperation was refused
(case 19); the second child was lost to
follow-up 6 months after segmental
nephrectomy (case 2); a third child
has stenosis of the splenic artery
proximal to a splenorenal anastomo-
sis and is presently being evaluated
for a possible nephrectomy (case 16).
Of eight hypertensive children with
bilateral renal artery stenosis, there
was only one surgical “cure” (case 4).

Regarding methods of predicting
which patients will benefit from surg-
ical therapy, we have evaluated many
parameters including measurements
of pressure gradients across the renal
artery stenosis, ipsilateral and contra-
lateral renal vein renin activity, pe-
ripheral venous renin activity, bilat-
eral biopsy examination for arteriolar
changes, and assessment of juxtaglo-
merular apparatus cellularity. In the
present series, renal biopsy speci-
mens were too small to allow for eval-
uation of cellularity in a significant
number of juxtaglomerular appara-
tuses. Unlike previous observers,'®
we were unable to correlate the de-
gree of bilateral intrarenal arterial
and arteriolar sclerosis as a prognos-
tic indicator for relief of hyperten-
sion following revascularization for
nephrectomy. Our data suggest that
assay of split left and right renal vein
renin blood samples has proven to be

Renal artery disease 205

the best parameter in evaluating the
significance of a unilateral stenosing
renal arterial lesion (ratio greater
than 1.5 to 1.0).

Regarding etiology, none of these
children manifested evidence of in-
fantile syphilis or rubella. There was
no history of drug ingestion. The
rarity of thrombosis militates against
the various arteritides. We believe
these lesions to be congenital dyspla-
sias with maldevelopment of the fi-
brous, muscular, and elastic tissues of
the renal artery. It is a distinct possi-
bility that the majority of patients
that we have seen between the ages of
20 to 45 years with renal arterial inti-
mal fibroplasia, medial hyperplasia,
perimedial fibroplasia, and medial
dissection have had undetected pri-

mary renovascular hypertension of
childhood.
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