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La importancia de la estenosis de la arteria renal como causa de una hiper-
tension corregible ha aumentado el interés por la naturaleza de las lesiones capa-
ces de producir la estenosis (1).

La placa de aterosclerosis, que de modo caracteristico se localiza en el orificio
o en el primer centimetro de la arteria renal, con mayor frecuencia después de los
40 anos de edad y en el sexo masculino, permite un exacto diagnostico preopera-
torio gracias al aspecto arteriografico distintivo de la estenosis, que a menudo se
acompaia de una dilatacion postestendtica (2). El lugar de afectacion aterosclero-
tica de la arteria renal puede en cierto modo relacionarse con el hecho de que el
centimetro proximal de la arteria renal semeja histologicamente a la pared aortica.

Las lesiones arteriales renales no ateromatosas como causa de hipertension
corregible han llamado considerablemente la atencion en los dltimos tiempos (3).
El presente trabajo se basa en el estudio de 13 pacientes hipertensos en los
cuales existia |a sospecha de una estenosis arterial renal no ateromatosa, fundada
en los resultados de investigaciones preoperatorias, que después se confirmo du-
rante el acto operatorio correctivo. En 10 casos hallamos una displasia fibrovascu-
lar, en dos una estenosis por compresion extrinseca desde la cadena simpatica y
en uno una hipoplasia congénica de la arteria renal.

MATERIAL Y METODOS

Preseleccionamos un total de 150 enfermos hipertensos, basdndonos en su
historia clinica, exploracién y pruebas de laboratorio rutinarias en la enfermedad
hipertensiva, incluida la determinacién de aldosterona urinaria. Nuestro criterio
para la seleccion y diagnostico de los hipertensos con lesiones de la arteria renal
ya fue descrito en otro lugar (4, 5y 6).

En 73 enfermos se efectuaron pielografias intravenosas de rapida secuencia y

(*) Comunicacion al VI Congresc Internacional de Angiologia, Barcelona 1967. Tra-
ducido del original en inglés por la Redaccion.
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pruebas individuales funcionales de cada rifdn, seguidas de aortografia transfemo-
ral en aquellos casos en los que los resultados demostraban o indicaban con pro-
babilidad una hipertensién renovascular. Se consideré el diagnéstico de hiperten-
sion renovascular como muy probable en 22 pacientes, en 13 de los cuales la
operacion confirmé una estenosis de la arteria renal de tipo no ateromatoso

(Tabla 1)

En 11 pacientes obtuvimos fragmentos arteriales durante la operacion,

Rifi6n lzquierdo. Zona de inflamacion
cronica mostrando fibrosis y atrofia del paren-
quima. Presenta aspecto tubular seudotiroideo.
Dos arteriolas muestran esclerohialinizacién de
su pared, estrechamiento de su luz ¢ hipertro-
fin de las células musculares lisas restantes,
Hematoxilina-Eosina, 150 x.

FiGg. |

(Left Kidney, A zone of chronic inflammation
showing fibrosis and athrophy of the paren-
chyma is seen. It presents a pscudo-thyroid
tubular appearance. Two arterioles are seen
which show sclero-hyalinizatton of the wall,
narrowing of the lumen, and hypertrophy of
the remaining smooth muoscle cells,. Hemato-
xylin and cosin stain, 150 x.)

fijandolos con procedimientos «stan-
dard=. Para su estudio patologico
utilizamos cortes longitudinales vy
transversales, coloreandolos con los
métodos usuales de hematoxilina-
Eosina, Mallory-Heidenhain, tricromico
de Masson, Werhoeff-Van Gieson,
elasticas de Gomori y azul de tolui-
dina.

RESULTADOS

La estenosis unilateral de la ar-
teria renal se confirmé en 13 pacien-
tes durante la operacion. En uno
(Caso 1) hallamos una hipoplasia con-
génita de la arteria renal izquierda
con un rindn atrofico. Esta arteria hi-
poplasica (0.1 cm. de circunferencia)
estaba bifurcada cerca de su origen
en la aorta. El rifon atrofico mostra-
ba alteraciones isquémicas con mar-
cada fibrosis, hialinizacion en la ma-
yoria de sus glomérulos, atrofia isqué-
mica tubular y alteraciones hialinas
en las arteriolas aferentes y en las
arterias interlobulares (fig. 1). La ne-
frectomia izquierda curé la hiperten-
sion.

En dos casos (Casos 3 y 7) la
arteria renal se hallaba estenosada
por compresién extrinseca. En uno de
ellos (Caso 3), que ya fue descri-
to (7), el estudio de la lesién cons-
trictiva demostré células ganglionares
simpaticas y fibras nerviosas inclui-
das en el tejido anormal de la pared
de la arteria renal estenosada (figs, 2
y 3). Tras un «by-pass» arterial esple-
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no-renal el enfermo se volvié normo-
tenso. En el otro caso (Caso 7) la an-
giografia demostro una constriccion lo-
cal cerca del origen de la arteria re-
nal izquierda, con aspecto de anillo
y marcada dilatacién postestenotica
(figura 4). Se consideré la posibili-
dad de una constriccion extrinseca
de la arteria renal por una banda fi-
brosa. En la operacion se secciono la
banda, que se hallaba situada ante-
riormente a la arteria renal izquierda
(figura 5). Los cortes histolégicos
confirmaron que la banda constrictora
se asociaba a la cadena simpatica
lumbar (figs. 6 y 7). La tensién arte-
rial retorné a la normalidad tras la
colocacion de una prétesis de dacron
desde la aorta a la parte distal de la
arteria renal izquierda, ya que el sec-
tor de constriccion mantenia una gra-
diente de presion elevado incluso

Fig. 2. Arteria renal izquierda. Seccidn trans-
vircal de la pared del vaso a nivel de la es-
tenosis. La estructura normal estd alterada,
observandose una pared con una mezcla fibro-
sa en la cual pueden apreciarse bandas mus-
culares irregularmente entrelazadas con fibras
coldgenas, Hematoxilina-cosina, 65 x.

(Left renal artery, Transverse section of the
vassel wall at the level of the stenosis. Normal
structure is subverted and the wall consists
of a fibrous mixture in which are seen muscu-
lar bands irregularly interlaced with collage-
nous fibers, Hematoxylin and cosin stain, 65 x.)

después de la excision de la banda
constrictiva, presumiblemente debido
a las alteraciones fibrosas de la pa-
red arterial renal,

Vasculopatia fibrodisplasica es un
termino que se usa para incluir dis-
tintos tipos de lesiones arteriales (fi-
broplasia media, fibroplasia subadven-
ticial, hiperplasia fibromuscular). En
10 de los 13 enfermos operados ha-

llamos una vasculopatia fibrodisplas-

tica de las arterias renales. En uno de estos pacientes efectuamos la reseccion
del polo superior del rinén izquierdo, mientras que en los otros 9 se practico
una nefrectomia dado que la extension de las lesiones de la arteria renal era tal
que hacia imposible técnicamente la cirugia reconstructiva. La cirugia renal propor-
ciono un alivio de la hipertension en todos los diez pacientes. La duracién de Ia
normotension postoperatoria fue superior a un ano en cada uno de los pacientes.
Las secciones consecutivas longitudinales de la arteria renal coadyuvaron a
demostrar la variabilidad de las alteraciones patolégicas de la pared arterial de
una misma muestra. Lesiones estenosantes, consistentes en una desorganizada
mezcla de fibras musculares lisas y tejido fibroso, con predominio del componente
muscular (hiperplasia fibromuscular) (fig. 8), se alternaban en una misma arteria
con zonas que mostraban una evidente fibrosis entre la adventicia y las capas mus-
culares de la parte mas externa de la media (subadventicial fibrosis) (fig. 9),
Era significativa la ausencia de fibras elasticas en el borde fibroso subadventicial
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periférico. Algunas arterias renales estenosadas mostraban una media engrosada
a causa de notables masas de tejido fibroso que habia reemplazado la mayoria del
componente muscular normal de la tanica (figs. 10 y 11). Se observaba una desor-
ganizacion de la membrana elastica interna, con la consiguiente deficiencia parie-
tal arterial, de lo que resultaba vna dilatacion aneurismatica (fig. 12). La pre-
sencia de estas alternantes «colinas y valles» se observaba bien en los cortes lon-
gitudinales. La ondulacion o arrugamiento de la superficie interna de la arteria

Fig. 3.
mayor aumento, donde se aprecia la presen-
cla de anchas células de bordes irregulares
con citoplasma rico en cromatina v nicleo re-
dondeado, Estas células de naturaleza simpd-
tica se disponen en grupos y a veces entre
fibras nerviosas. Hematoxilina-cosina, 480 x.

Detalle de la figura precedente, a

(Detailed view of the preceding figure as scen
under still higher magnification, showing the
presence or large cells with irregular borders,
containing chromatin-rich cytoplasma, and pos-
sessing & round nucleus. These cells, which are
sympathetic in nature are arranged in groups
and are sometimes situated among nerve fi-
bers. Hematoxylin and cosin stain, 480 x.)

renal era sorprendente. La fibroplasia
de la media alternando con deficiencias
aneurismaticas de la pared constituian
la base patologica del aspecto arterio-
grafico caracteristico en «sarta de
cuentas».

Cierto grado de proliferacion de
la intima de la arteria enferma y, en
un caso, fibroplasia de esta tinica pa-
recian contribuir de manera notable a
la estrechez de la luz vascular,

DISCUSION

La observacion reciente de que
las lesiones no ateromatosas de las
arterias renales constituyen la causa
mas frecuente de hipertension reno-
vascular, en especial en los adultos
jovenes, es de particular importancia
(1). Dos categorias de lesiones tienen
especial interés: alteraciones intrin-
secas de la pared vascular y altera-
cicnes debidas a causas extravascula-
res, por lo comun compresion extrin-
seca.

En cuanto a las alteraciones in-
trinsecas de la pared vascular, es pro-
bable que las distintas formas histolo-
gicas sean, en realidad, variantes de
un mismo desorden vascular (3). Se
han descrito fibrosis de la intima, hi-
perplasia fibromuscular de la media, fi-
broplasia de la media y fibrosis subad-
venticial de la arteria renal. Estas lesio-
nes quedan confinadas a los dos ter-
cios distales de la arteria renal o a
sus ramas distales. Algunos trabajos
consideran la hiperplasia fibromuscu-
lar de la arteria renal como |la mas fre-
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cuente lesion no ateromatosa de la hipertension renovascular (8 y 9). Wylie y
colaboradores (10) y Wellington (11) usan el término hiperplasia fibromuscular
para incluir todo tipo de lesion que no sea aterosclerética. En una reciente revi-
sion McCormack y colaboradores establecen que la hiperplasia fibromuscular ocu-
rre con menor frecuencia que aquellos tipos que muestran un predominio de
fibrosis con ausencia de hiperplasia fibromuscular (12).

La presencia de lesiones histolo-
gicas diversas en el lugar de la obs-
truccion isquémica en una arteria re-
nal dada nos lleva por si misma a la
hipétesis de que estas alteraciones
son simples manifestaciones diferen-
tes de una misma entidad patolégica.
La investigacion histologica de distin-
tos fragmentos de arteria renal, obte-
nidos durante intervenciones quirurgi-
cas practicadas en pacientes con hi-
pertension renovascular, confirma este
concepto unitario. Sobre esta base, se
propone el término Vasculopatia fibro-
displastica para incluir los distintos ti-
pos de lesiones arteriales renales ob-
servados: fibroplasia de la media, fi-
brosis subadventicial e hiperplasia fi-
bromuscular,

Es posible que la fibrosis subad-
venticial represente la fase histologica
inicial de las alteraciones de la pared
vascular (12). Una confirmacion indi-
recta de este concepto viene dada por
el hecho de que esta alteracion rara
vez se observa en las arterias renales

Fis. 4, Arl?riugmnm en que pug'dc observar-
s¢ la estenosis de la arteria renal izquierda con

de los ninos (11).

Es probable que la Vasculopatia fi-
brodisplastica sea una enfermedad pro-
gresiva que comprenda un amplio sec-
tor del lecho arterial renal, a menudo
bilateral. La impresion inicial de que
la alteracién vascular se restringia a
las arterias renales quedoé modificada

evidente dilatacidon  postestendtica, Hiperten-

si6n renovascular por estenosis de la arteria

renal jzquierda ocasionada por compresicn ex-
trinseea ejercida por la cadena simpitica.

(Arieriogram showing stenosis of the left renal
artery with evident post-stenotic dilatation. Re-
novascular hypertension due to stenosis of the
left renal artery caused by an extrinsic com-
pression exerted by the sympathetic cord.)

por la observacién de que otros sec-

tores arteriales se hallaban también comprendidos: mesentérico superior, celiaco,
esplénico, iliaco y carotideo (13, 14, 15, 16 y 17). Estas alteraciones sugieren que
la Vasculopatia fibrodisplastica es una displasia difusa arterial, cuya sintomato-
logia depende de las particulares arterias que son afectadas. Se ha sugerido el
que la [esion se debe a una anomalia congénita del tejido elastico, la cual con-
secuentemente llevaria a la displasia fibrosa (18).
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La revascularizacion quirdrgica esta indicada, puesto que las lesiones avan-
zadas son bilaterales en el 50 %0 de los casos. Por desgracia, este tipo de altera-
cion segmentaria y difusa incluso a las ramas intraparenquimatosas constituye a
menudo un obstaculo para dicho procedimiento (19). En los casos unilaterales
confirmados, la nefrectomia resulta una terapéutica valida ya que produce una
vuelta a la normalidad de la presion arterial y detiene la progresion de la vasculo-
patia hipertensiva.

La hipoplasia congénita de la arteria renal, el aneurisma disecante, la arte-
ritis primaria de la aorta con afectacion renal, estenosis extrinsecas por bandas
fibrosas y compresion por el simpatico catenar o por tumores, son lesiones menos
frecuentes senaladas en la hipertension renovascular (20).

Estas observaciones tienen considerable importancia practica: En el caso de
compresion extrinseca que ocasione una hipertension renovascular el diagnostico
precoz permite su correccion quirtrgica, lo cual es en extremo simple desde el
punto de vista técnico y de invariable éxito en la correccion del estado hi-
pertensivo. A medida que pasa
el tiempo, la reaccion fibrosa
de la pared vascular a la com-
presion extrinseca da como
resultado la produccién de un
significativo gradiente funcional
de presion, tras lo cual la sola
correccion de la compresion ex-
trinscca no es suficiente para
restaurar la corriente sanguinea
renal ni corregir la isquemia re-
sultante,

Entre los casos de hiperten-
sion renovascular debidos a si-
tuacion anomala de la cadena
simpatica (7 y 9), el caso que
presentamos es el U(nico apor-
tado hasta la fecha en que la
cadena simpatica fue suprimi-
da e identificada de modo in-
controvertible por examen histo-
légico.

Respecto al tratamiento qui-

W o W 2 rargico de la hipertensién reno-
I'-ll_i.& 5. I"::I_I.:dopcr.lcil'm o ]mll:t;i.l ::I‘n.ll izquicrda a|::j:l- vascular, la cirugia correctiva es
recid comprimida por unu banda blanguecing  situada . :
por delante de la arterin, La dilatacion postesiendtica se slempre prefenble a la nefrecto-

observa de manera evidente en la parte derecha ae @ mia. La hipertension renovascu-

hgura lar ocasionada por compresion
(Intraoprative view of the left renal artery which appears extrinseca de los vasos renales,
1o bz compressed by a whitish cord situated in front of sea cual sea la causa de la com-

the artery., The post-stenotic dilatation i1s evident in the o
right hand portion of the view.) presion, representa |la més favo-
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rable perspectiva para la cirugia reconstructiva. La intervencion es de la méaxima
simplicidad si la arteria renal no ha sido dafada por compresion prolongada.

RESUMEN

En 13 pacientes hipertensos, en los que ya preoperatoriamente se sospechaba
con fundamento, se comprobé en el acto quirtrgico la presencia de una estenosis
de la arteria renal de origen no ateromatoso; la intervencion alivié la hipertension.
En 10 pacientes hallamos una vasculopatia fibrodisplastica, en 2 una estenosis ex-
trinseca ocasionada por la cadena simpatica y en uno una hipoplasia congénita de
la arteria renal.

Fig, 6 Fig. 7
FiG. 6. Seccion transversal de la banda que comprimia la arteria renal izquierda por delante.
Esta formacion, vista a poco aumento, consistia en clementos celulares anchos, fibras nerviosas y
numerosos vasos sanguineos, hallindose rodeada por tejido conective fibroso y tepdo adipo-
so. Hematoxilina-cosina, 25 X.

(Transverse section of the cord-like formation that compressed the left renal artery from the front.

This formation, as seen under low power, consists of large cellular clements, nerve fibers, and

numerous blood wvessels: it 1s surrounded by fibrous connective and adipose tissue. Hematoxylin
and cosin stain, 25 x.)

Fig. 7. Detalle de la figura precedente, 8 mayor aumento. Las grandes células de bordes irregu-

lares presentan un nicleo redondeado ¥y un citoplasma rico ¢n cromatina ln cual se dispone cn

numerosas pequefias masas. La estructura observada corresponde a la de la cadena simpdtica.
Hematoxilina-cosina, 720 x.

(Detailed view of the preceding figure as seen under higher magnification. The large cells with

the irregular borders possess a round nucleus and a cytoplasm rich in chromatin substance which

is arranged in numerous small masses, The observed structure corresponds to that of the
sympathetic cord. Hematoxylin and eosin stain, 720 x.)
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El término vasculopatia fibrodisplastica es usado para incluir distintos tipos
de lesiones arteriales renales. Cortes longitudinales seriados sirvieron para
demostrar la variabilidad de las alteraciones patoldgicas de la pared arterial en
las muestras tomadas.

Las lesiones estenosantes consistieron en una desorganizada mezcla de
musculatura lisa y tejido fibroso, con predominio del componente muscular (hi-
perplasia fibromuscular), alternantes en una misma muestra de arteria renal, con
zonas que demostraban evidente fibrosis entre la adventicia y la muscular en las
zonas periféricas de la tinica media (fibrosis subadventicial). La ausencia de
fibras elasticas en el borde fibroso subadventicial periférico era llamativa. Al-
gunas arterias renales estenosadas estaban engrosadas por un tejido fibroso que
reemplazaba la mayoria del componente muscular normal de la capa. En las ar-
terias afectadas se cobhservaba cierto grado de proliferacion de la intima; y en
un caso una fibroplasia de la intima contribuia de manera evidente a estrechar
la luz vascular.

Los estudios histolégicos indicaron que las lesiones descritas como fibrosis
subadventicial, fibroplasia de la media e hiperplasia fibromuscular pueden hallar-
se presentes en una misma arteria afectada y cabria que representaran variantes
morfolégicas de una misma entidad. Por ello, el término Vasculopatia fibrodis-
plastica parece indicado para describir estas lesiones,

(ORIGINAL TEXT)

Non-atheromatous renal artery stenosis in renovascular
hypertension

M. SELLI, R. BOMANELLI, P. ARRIGONI, U. URBANO, G. SPREMOLLA

The importance of renal artery stenosis as a cause of correctable hyper-
tension has generated increasing interest into the nature of the lesions causing
the stenosis (1).

Atherosclerotic plaque, which characteristically occurs either at the orifice
or in the first one em. of the renal artery, most commonly after 40 years of age
and more frequently in males, permits an accurate preoperative diagnosis due
to the distinctive arteriographic appearance of the stenaosis, which often is ac-
companied by poststenotic dilatation (2). The site of atherosclerotic renal artery
involvement may in some way be related to the fact that the proximal centimeter
of the renal artery resembles the aortic wall histologically.

Non-atheromatous renal artery lesions, as a cause of correctable hypertension,
have recently attracted considerable attention (3). The present paper is based on
a study of 13 hypertensive patients in whom non-atheromatous renal artery ste-
nosis was strongly suspected es the result of preoperativa investigations, and
which was later confirmed during corrective surgery. Fibrodysplastic vasculopa-
thy was found in 10 patients, extrinsic pressure stenosis from the sympathectic
chain in two cases, and congenital renal artery hypoplasia in one patient.
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MATERIAL AND METHODS

Pre-selection from arnong some 150 hypertensive patients was made on the
basis of history, physical examination, and routine laboratory tests for hyperten-
sive disease, including urinary aldosterone determination. Qur criteria for the
selection and diagnostic study hypertensive patients with evidence of renal ar-
tery lesions have already been described (4, 5, vy 6).

In 73 cases, rapid sequence dehydrated intravenous pyelography and indivi-
dual kidney function tests were perfomed, followed by percutaneous transfemoral
aortography when resuits were considered positive or strongly indicative of re-
novascular hypertension, In 22 patients, the diagnosis of renovascular hyperten-
sion was considered high probable: in
13 cases of this group unilateral renal
artery stenosis of a non-atheromatous
type was confirmed at operation (Ta-
ble 1).

Arterial segments were obtained
at the time of operation in eleven pa-
tients. The specimen were treated by
the standard fixing procedures, and
sequential cross and longitudinal sec-
tions were used for pathologic study.
Sections were stained with the usual
hematoxylin and eosin, Mallory-Heiden-
hain, Masson trichrome, Verhoeff-Van
Gieson, Gomori elastic and toluidine
blue coloring reagents.

RESULTS

In 13 patients, unilateral renal arte-
ry stenosis was confirmed during ope-
ration. One patient (case n. 1) was
found to have congenital hypoplasia of
the left renal artery and an atrophic
left kidney. The left renal artery was

hypoplastic (0.1 ecm. in circumference)
and bifurcated near its origin from the
aorta. The atrophic left kidney showed
ischaemic changes with marked fibro-
sis, hyalinisation of most of the glo-
meruli, tubular ischaemic atrophy and
hyaline changes of the afferent arte-
rioles and interlobular arteries (fig. 1).
Left nephrectomy cured the hyperten-
sion,

Seccion transversal de la arteria renal.

FiG. 8.
La tinica media aparece engrosada por el
aumento de un tejido fibroso mezclado en el
que cabe apreciar, aunque muy desorganizado,
¢l componente muscular de la pared vascular.
Hematoxilina-cosina, 125 x.

(Transverse scction of the renal artery. The

tunica media appears thickened due to an in-

crease in mixed fibrous tissue in which is seen,

although very disorganized, the muscular com-

ponent of the vessel wall, Hematoxylin and
eosin stain, 125 x.)
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In two cases (cases n. 3, 7) the renal artery was stenosed by extrinsic pressu-
re. In one case (case n. 3], as previously described (7), histologic study of
the constricting lesion showed sympathetic ganglionic cells and nerve fibers
embedded in the abnormal tissue of the stenosed renal artery wall (fig. 2, 3).
Following spleno-renal artery by-pass the patient became normotensive. In
the other case (cas n. 7), the angio-
gram showed a local constriction near
the origin of the left renal artery, con-
sisting 1n a band-like appearance
with marked poststenotic dilatation
(fig. 4). The possibility of extrinsic
constriction of the renal artery by a
fibrous band was considered. At ope-
ration, the band, which was situated
anteriorly to the left renal artery
(fig. 5), was divided. Subsequent his-
tological section confirmed that the
constricting hand was associated with
the lumbar sympathetic chain (fig. 6-
y 7). Blood pressure was restored to
normal following insertion of a dacron
prosthesis connecting the aorta to the
distal left renal artery, as the site of
constriction maintained an elevated
pressure gradient, even after excision
of the constricting band, presumably
due to fibrotic alteration of the renal
arterial wall.

Fibrodysplastic vasculopathy is a
term used to include various types of

FiG. 9. Seccién transversal de la arteria renal.

Notable fibrosis subadvencial e hiperplasia fi-

bromuscular de la tinica media. Hematoxili-
na-eosina, 125 x.

(Transverse section of renal artery. Conspicuous

sub-adventitial fibrosis and fibromuscular hy-

perplasia of the tunica media is scen. Hema-

renal artery lesions (medial fibropla-
sia, subadventitial fibroplasia, fibro-
muscular hyperplasia). Fibrodysplastic
vasculopathy of the renal arteries was
found in ten of the 13 operated pa-

tients. Upper pole resection of the left
kidney was perfomed on one of these
patients, while the other nine cases underwent nepherectomy since the ex-
tension of the renal artery lesions was such as to render reconstructive surgery
technically impossible. Relief of hypertension by renal surgery was achieved in
all ten of these patients. The duration of postoperative normotension was more
than one year in each patient.

Longitudinal sequential sections of the renal artery were helpful in demons-
trating the variability of the pathological alterations of the arterial wall in the
same specimen, Stenosing lesions, consisting of an unorganized mixture of smooth
muscle and fibrous tissue, with predominance of the muscular component (fibro-
muscular hyperplasia) (fig. 8) were alternated, in specimens from the same renal

toxylin and eosin stain, 125 x.)
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artery, with zones which showed prominent fibrosis between the adventitia and
muscle coats in the outer portion of the media (subadventitial fibrosis) (fig. 9).
The abscence of elastic fibers in the peripheral subadventitial fibrous rim was
significant. Some stenotic renal arteries showed medial thickenning caused by lar-
ge amounts of fibrous tissue having replaced most of the normal muscular com-
ponent of the layer (figs. 10 y 11). Disruption of the internal elastic membrane,
with consequent arterial wall deficiency, resulted in aneurysmal dilatation (fig. 12).
The presence of which alternated in a «hill and valley» pattern as seen in longitu-
dinal sections. The corrugation of the internal surface of the renal artery was
striking. Medial fibroplasia, with alternating aneurysmatic deficiency of the wall,
constituted the pathologic basis for the characteristics «string of beads» arterio-
graphic appearance.

Some degree of intimal proliferation was noted in the diseased arteries and,
in one case, intimal fibroplasia ap-
peared to contribute significantly to
the narrowing of the lumen,

DISCUSSION

The recent observation that non-
atheroclerotic lesions of the renal ar-
teries constitute the most common
cause of renovascular hypertension,
especially in young aduts, is of parti-
cular importance (1). Two categories
of lesions are of especial interest: in-
trinsic alterations of the vascular wall
and alterations due to extra-vascular
causes, usually extrinsic compression.

Regarding the intrinsic alterations
of the vascular wall, it is probable that
apparently diverse histological forms
are, in reality, variants of the same
vascular disorder (3). Intimal fibrosis,
medial fibromuscular hyperplasia, me-
dial fibroplasia and subadventitial fi-
brosis of the renal artery have been
described: these lesions are confined
to the distal two-thirds of the renal
artery or its distal branches. A few Fig. 10, Seccién transversal de la arteria re-

reports consider fibromuscular hyper-
plasia of the renal artery as constitu-
ting the more frequent non-atheroma-
tous lesion in renovascular hyperten-
sion (8, 9). Wylie and associates (10)
and Wellington (11), used the term fi-

nal. Fibroplasia de la tinica media con hi-
perplasia  de la  intima. Hematoxilina-cosina
50 x.
(Transverse section of renal artery. Fibroplasia
of the tunica media with accompanying hiper-
plasia of the tunica intima is seen. Hematoxy-
lin and eosin stain, 50 x.)

bromuscular hyperplasia to incluide all types of lesions which are not atheroscle-
rotic. In a recent survey, McCormack and associates pointed out that fibromuscu-
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lar hyperplasia occurs less frequently than do types showing a dominance of
tibrosis along with an absence of fibromuscular hyperplasia (12).

The existance of histologically diverse lesions at the site of the ischaemic
obstruction in a given renal artery lends itself to the hypothesis that
these alterations are simply different
manifestations of the same pathologi-
cal entity. Histological investigation of
various renal artery fragments, remo-
ved at operation from patients with
renovascular hypertension, confirms
this unitarian concept. On this basis,
the term fibrodysplastic vasculopathy
is proposed to include the various ty-
pes of observed renal artery lesions:
medial fibroplasia, subadventitial fibro-
sis, and fibromuscular hyperplasia.

It is possible that subadventital fi-
brosis represents the initial phase of
histological alteration of the vascular
wall (12). An indirect confirmation of
this concept is given by the fact that
this alteration is occasionally found in
the renal arteries of infants (11).

It is probable that fibrodysplastic
vasculopathy is a progressive disease
involving a large portion of the renal
arterial bed, often bilaterally. The ini-
tial impression that the vascular altera-
tion was restricted to the renal arte-

ries was modified by the subsequent
observation that other arterial districts
were also involved: superior mesen-
teric, coeljac, splenic, iliacs, and ca-
rotid arteries (13, 14, 15, 16 y 17).

FiG. 11, Seccién transversal de la arteria re-
nal. Fibroplasia de la tunica media. Colora-
cién de Weigert para fibras eldsticas, 85 x.

(Transverse section of renal artery. Fibropla-
sia of the tunica media is seen, Weigert clas-
tic stain, 8BS x.}

These observations suggest that fibro-
dysplastic vasculopathy is a diffuse
arterial dysplasia, the simptomatology of which depends upon the particular ar-
teries which are affected. It has been suggested that the lesions is due to a
congenital anomaly of the elastic tissue, which subsequently gives rise to the
fibrotic dysplasia (18).

Surgical revascularizaticn is the indicated therapy since advanced lesions are
bilateral in 50 % of the cases. Unfortunately, this type of alteration, which is seg-
mentary and diffuse even in the intraparenchymal branches, is often an obstacle
to this procedure (19). In confirmed unilateral cases, nephrectomy is a valid thera-
peutic procedure since it results in the restoration of normal arterial pressure and
arrests the progress of the hypertensive vasculopathy.

Congenital renal artevy hypoplasia, dissecting aneurysms, primary arteritis of
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the aorta with renal artery involvement, extrinsic stenosis from fibrous bands and
sympathetic chain or tumour compression are less frequently reported lesions in
renovascular hypertension (20).

These observations are of considerable practical importance: in the case of

FiG. 12, Seccién transversal de la arteria re-

nul. Fibroplasia de la tinica media y aneuris-

ma disecante, con reaccion fibrosa subadventi-
cial. Coloracion Azan-Mallory, 70 x.

(Transverse section of renal artery. Fibroplasia

of the tunica media and a dissecting aneurysm,

having a sub-adventitial fibrotic reaction, are
seen. Azan-Mallory stain, 70 x.)

extrinsic compression, when this re-
sults in renovascular hypertension, ear-
ly diagnosis permits surgical correc-
tien, which is of extreme simplicity
from the technical point of view and
is invariably successful in correcting
the hypertensive state. With the passa-
ge of time, the fibrotic reaction of the
vessel wall to the extrinsic compres-
sion results in the production of a
functionally significant pressure gra-
dient, after which correction of the
extrinsic cause alone is no longer suf-
ficient to restore renal blood flow and
te correct the resultant ischaemia.

Among the cases of renovascular
hypertension due to anomalous posi-
tioning of the sympathetic chain (7, 9),
the case presented in this paper is the
only one reported to date in which the
sympathetic cord was excised and in-
controvertibly identified by histologi-
cal examination.

With respect to surgical treat-
ment of renovascular hypertension,
corrective surgery is always prefera-
ble to nephrectomy: renovascular hy-
pertension due to extrinsic compres-
sion of the renal vessels, regardless
of the cause of the compression, re-
presents the most favorable prospect
for reconstructive surgery. The inter-
vention is of maximal simplicity if

the renal artery has not been damaged due to prolonged compression.

SUMMARY

In 13 hypertensive patients non-atheromatous renal artery stenosis, strongly
suspected in preoperative investigations. was later confirmed at operation which
relieved the hypertension, Fibrodysplastic vasculopathy was found in ten patients,
extrinsic stenosis from the sympathetic chain in two cases, and congenital renal
artery hypoplasia in one patient.

Fibrodysplastic vasculopathy is a term used to include various types of renal
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artery lesions. Longitudinal and sequential cros-sections were helpful in demons-
trating the variability of the pathologic alterations of the arterial wall in a given
specimen.

Stenosing lesions consisting of an unorganized mixture of smooth muscle and
fibrous tissue, with predominance of the muscular component (fibromuscular hyper-
plasia), alternated in specimens from the same renal artery with zones which
showed prominent fibrosis between the adventitia and muscular coats in the
outer portion of the media (subadventitial fibrosis). The absence of elastic fibrils
in the peripheral subadventitial fibrous rim was striking. Some stenotic renal
arteries showed medial thickening due to fibrous tissue replacing most of the
normal muscular component of the layer, Some degree of intimal proliferation
was noted in the diseased arteries, and in one case intimal fibroplasia appeared to
contribute significantly to the narrowing of the lumen.

The results of the histologic study indicate that the major lesions described
as subadventitial fibrosis, medial fibroplasia and fibromuscular hyperplasia can be
present in the same diseased artery and could possibly be related, representing
morphologic variants of the same entity. In this connection the term fibrodysplastic
vasculopathy appears indicated for describing these lesions.
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