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Volhard and Fahr considered nephrosclerosis as a p rim ary  a ffec tion  of 
th e  k idneys and  the  co n co m itan t hypertension  as a corollary  of « ren a l disease» 
[3 2 ] .  The clinical an d  m orphological aspects o f th e  condition  suggest a 
d ifferen tia tion  betw een a «benign» and  a «m alignant» form  of nephrosclerosis. 
Fahr [ 1 5 ]  described th e  ben ign  form  as characterized  b y  sclerosis o f th e  renal 
arteries and  the  m alig n an t one bv necrotizing and  in flam m ato ry  a r te r ia l changes. 
This concept was fu r th e r  developed b y  Schiirm ann  and  M acM ahon  [ 30 ] who 
also rep o rted  on a specific a rte rio la r change. W hile th e ir  defin ition  o f th e  mor­
phological ch arac teris tics  o f  nephrosclerosis is still va lid , p resen t view s m arked ly  
differ from  earlier ones as to  th e  origin of th e  pathological changes involved. 
T he results of some, m ain ly  an im al experim ents have  tended  to show  necrosis 
o f th e  arterioles, said to  be incident to  the  condition , to  be d e te rm in ed  solely 
by  the  high diastolic pressu re  ; o ther au tho rs again  assign som e m easure  of 
responsib ility  to  o th e r fac to rs  such as uraem ia, d estru c tio n  of ren a l tissue , etc.

A t presen t, nephrosclerosis is considered a p ro d u c t of essen tia l h y p e rten s­
ion in stead  of a p rim ary  ren a l disease. The cu sto m ary  division of hyp erten siv e  
disease is in to  tw o b ro ad  ty p es, a benign and a m alignan t form , th e  first 
m arked  by  a slow p ro tra c te d  course w ith  a b a re  10 per cent m o r ta li ty  from 
renal insufficiency, th e  la t te r  progressing a t a rap id  ra te  w ith d e a th , m ostly  as 
a re su lt of u raem ia, genera lly  supervening in  a m a tte r  of 2 to  3 y ea rs . A part 
from  th is  form  of p rim a ry  m alignancy, there  is a «m alignan t p hase»  of the 
benign  form , m eaning  cases w ith  the  progress a b ru p tly  accelera ting  an d  with 
th e  appearance of sy m p to m s usually  associated w ith  th e  m alignan t fo rm . Follow­
ing th e  lead  of Lang  [ 2 2 ], benign hypertension  is now  looked u p o n  as a neuro­
genic affection w ith  a m erely  secondary invo lvem ent ol th e  k id n e y s  which, 
accord ing ly , are on ly  in d ire c tly  concerned in th e  m ain tenance o f th e  hyper­
tensive  s ta te . On th e  o th e r h an d , the  pathogenesis of m alignan t hypertension  
is s till an  open q uestion . Abrikosov [ 1 ] ,  Tarayev  [3 1 ] ,  M acM ahon  and  Pratt 
[2 5 ] ,  K im m elstiel an d  W ilson  [21] all s ta te  th a t ,  as regards pathogenesis, 
th e re  is a defin ite  q u a lita tiv e  difference betw een  th e  tw o v a rie tie s  o f hyper­
tensive  disease. Lang  [ 2 2 ] ,  Anitchkov  [ 4 ] ,  Byrom  and Dodson [ 1 0 ] ,  Picker-
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in g  [2 7 ] and Gômiiri [ 1 7 ], in their tu rn , consider them  as th e  m ilder and 
se v e re r  forms of th e  sa m e  disease, differing in  degree only. Follow ing Deroiv 
a n d  Altshule [12], th e r e  is a recent te n d e n c y  to  regard  m a lig n an t h y p er­
te n s io n , instead of a s e p a ra te  en tity , a clin ical syndrom e resu ltin g  e ith e r  
f ro m  prim ary h y p e rte n s iv e  disease or from  som e renal affection . On th e  
b a s is  of our findings, G öm öri [18, 19] in  h is lec tu res held  in  th e  Prague 
Cardiological Society, a n d  a t  th e  G ottw aldov Congress on H y p erten sio n , also 
a d o p te d  this in te rp re ta tio n . Since the necro tiz in g  vascular changes peculiar 
to  m alignan t nephrosclerosis  have been reco rd ed  exclusively on au to p sy  
m a te r ia l ,  there m igh t b e  som e ground for reg a rd in g  them  as charac teris tic  
o f  o n ly  the term inal u ra e m ic  stage of h y p e rten s iv e  disease.

The present s tu d y  w as devoted to  th e  q u es tio n  of th e  pa th o g en e tica l 
re la tio n sh ip  betw een b e n ig n  an d  m alignant h y p e rten s io n , fu rth e r to  th e  connec­
t io n  betw een m alignan t a n d  ben ign  hypertension  on  th e  one h an d  an d  m alig n an t 
b e n ig n  nephrosclerosis on th e  other. I t  should be  n o ted  th a t  th e  te rm s m alig­
n a n t  an d  benign h y p e rte n s io n  are used in th e  clin ical sense, w hile th e  words 
m a lig n a n t and benign nephrosclerosis cover p u re ly  m orphological findings. 
T h e  adequate  answ er to  th e  question m ust accrue  from  a com bination  of 
c lin ic a l investigation w ith  m ethods of pa tho log ica l anatom y. This has been 
m a d e  possible by recen t c lin ica l exam inations o f increased  e x a c titu d e ,b y  m eans 
o f  w h ich  m alignant h y p e r te n s io n  m ay be d iagnosed  before any  d is tu rb an ce  in 
re n a l  function has set in  a n d  fu rth e r by renal b io p sy  w hich allows histological 
in fo rm a tio n  to  be acq u ired  a b o u t its early stage , an d  not only on th e  te rm ina l 
p h a se  consisting in ren a l insufficiency . We m ad e  th erefo re  a histological s tu d y  
o f  b io p sy  samjdes in th e  e a r ly  stage  of m alignant h ypertension , while its  term inal 
s ta g e  w as examined on n e c ro p sy  m aterial. M oreover, we have analyzed  vascu ­
la r  changes incident to  m a lig n a n t nephrosclerosis. I.

I. Biopsy material

T h e  first p a rt of th e  p re se n t paper is devo ted  to  th e  h istology of th e  early  
s ta g e  o f m alignant h y p e rte n s io n . M aterial was o b ta in ed  by  biopsy perform ed 
d u r in g  thoracolum bar sy m p a th ec to m y  in h y p e rten s iv e  p a tien ts . I t  took  the  
tr ip le  criterion  of speedy  p ro g re ss , high diastolic p ressu re  and grave changes in  
th e  o c td a r fundus to  e s ta b lish  a diagnosis of m a lig n a n t hypertension . D iastolic 
p re s su re  was considered h ig h  a t  or above a p e rm a n e n t level of 140 m m  m ercury . 
In  a d d itio n  to the c h a ra c te r is tic  hypertensive fu n d u s , there  had  to  be re tin a l 
an d  p ap illa ry  oedema. T h e  cases under review n u m b e r 12. P rim ary  m alig n an t 
h y p e rte n s io n  was d iagnosed  solely in cases w ith  a h is to ry  d a ting  back  to  less 
th a n  2 years (10 in all), w h ile  2 out of the 12 p a tie n ts  p resen ted  th e  aspect
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of a m alignan t phase supervening  on a benign co n d itio n  of long s tand ing . A ll 
th e  sub jec ts  concerned show ed a norm al renal fu n c tio n , a satisfactory  co n cen ­
tra tin g  cap ac ity  and  a no rm al glom erular f iltra tio n  ra te .

Glomerular filtration  was estim ated from the endogenous creatinine clearance (Ck ) ;  
in certain cases, the volume of plasma clearance (Срлн) and the filtration  fraction were also 
determined.

Biopsy was performed by Castleman and Smithwick's [11] method, consisting in  th e  
removal from the kidney of a wedge-shaped strip 1,5 to 2 cm in length and 1 cm in w id th  an d  
depth. In  Castleman and Smithivick's [11] experience, confirm ed by  our own findings (E ndes  
and Takács-Nagy), this provides suitable m aterial for judging the state of the kidney. S ta in ing  
was performed w ith Sudan III , haematoxylin-eosin, Van Gieson’s elastic stain and H eidenhain- 
type Azan.

The age of our 10 p a tien ts  suffering from  p rim ary  m alignant h y p e r te n s ­
ion ranged  from  27 years to  50 years, w ith six over and  four below 40 y e a rs . 
The g lom erular f iltra tio n  ra te  was betw een 72 an d  131 m l/m in in 9 cases, a n d  
60 m l/m in in one. P lasm a clearance, de term ined  in  6 o f th e  cases, was in v a ria b ly  
found below norm al (betw een 325 and 416 m l/m in  in  five cases, 325 m l/m in  
in one case). T he f irs t hypertensive  disorder had  ap p eared  from % to  2 y e a rs , 
th e  f irs t rise in  blood pressure from  2 m onths to  2 years  before adm ission. W e 
had  tw o cases of benign  hypertension  passing in to  a m alignant phase, w h e re  
th e  p a tie n ts ’ age was 30 and  50, respectively  ; th e  g lom erular f iltra tio n  r a te  
was 78 and  63 m l/m in, respectively  ; in one case th e  plasm a clearance w as 
300 m l/m in. H y pertension  had  supervened for 4 to  10 years.

A ccording to  our earlier system  of c lassification  (E ndes  and T akács-N agy  
[ 13], we div ided th e  histological changes observed  in to  th ree  groups. T he te rm  
m ild (-|-) has been used to  denote cases w ith  lam ella r fibroelastosis in th e  a rte rie s , 
m inu te  scars, hyaline  glom eruli, w ith m erely spo rad ic  occurrence of a r te r io la r  
hyalinosis. M edium  ( + + )  cases exhibited  an  increased  frequency of h y a lin e - 
lipoid in filtra tio n  of th e  arterioles, which, how ever, generally confined its e lf  
to  a secto r of th e  vascu la r wall, and  was of a p a tc h y  character. The te rm  severe  
(-(- +  -(-) was applied  to  cases exhib iting  freq u en t a n d  well-m arked in f il tra tio n  
of th e  arterio les m ostly  affecting  th e  whole p e rip h e ry  of the v ascu la r w all. 
According to  th is  classification , 5 ou t of our 12 cases of m alignant h y p e rten s io n  
were ra te d  as severe, w ith  2 ou t of the  5 rep resen tin g  th e  m alignant p h ase  o f 
benign hypertension , 5 as m edium  and  2 as m ild . In  no case, however, d id  we 
observe any  in flam m ato ry  necrotising vascu lar changes specific to  m a lig n a n t 
nephrosclerosis. The w eight of our results is bo rne  o u t by  Castleman an d  S m ith -  
wick's [ 1 1 ]  find ings who, have n e ither found a rte rio la r  necrosis in th e  b io p sy  
m ateria l of an y  of th e ir  14 cases of m alignan t h ypertension .

A p a rt from  th e  described lipoid-hyaline in filtra tio n  of the in tim a , we 
succeeded on several occasions in  d em o n stra tin g  in  th e  muscle lay e r o f  th e  
renal arterio les degenerative patches w ith  A zan s ta in in g  a hom ogeneous red . 
W e a tta c h  some im p o rtan ce  to  th is find ing , because  lite ra tu re  is la ck in g  in  
evidence on th e  degenerative changes of th e  m ed ia , although the persisten t
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contraction o f  the arteriolar musculature is one o f the dom inant factors in the 
pathom echanism  o f  hypertension.

A com parison  of our m ateria l w ith  th e  biopsy records fro m  64 cases of 
b en ig n  h y p erten sio n  shows b y  and  la rg e  th e  same changes in  th e  clinically 
m an ifest benign cases, th e  only m ark  o f m a lig n ity  lying in th e  g re a te r  frequency 
o f  grave and  m ed ium , and  the  co m p ara tiv e  r a r i ty  of m ild sy m p to m s. In  none 
o f  th e  m alignan t cases in  which biopsy h a d  been  perform ed did th e  subsequen t 
post-m ortem  ex am in a tio n  reveal a n y  signs of m alignant nephrosclerosis. 
A ccordingly , i t  is n o t d irectly  d em o n strab le  th a t  the in itia l s tag e  o f those 
h y p erten siv e  cases w hich term inate  w ith  ty p ica l m alignant nephrosclerosis 
show  none b u t  th e  degenerative a rte r io la r  changes encountered  in  benign 
h y p erten sio n , n o r th a t  th e  difference b e tw een  th e  two form s is m ere ly  a q u an ti­
ta t iv e  one. In  fou r cases could biopsy be supp lem en ted  by  su b seq u en t necropsy. 
I n  tw o of th em , d ea th  h ad  supervened in  th e  post-operative s ta te , as a result 
o f  in te rc u rre n t d isease, while the o ther tw o  en d ed  in renal insuffic iency  b rough t 
a b o u t by  some o th e r  fac to r associated w ith  ex isting  hypertension . N one showed 
h isto log ical ev idence of m alignan t nephrosclerosis. Y et the id e n tity  o f th e  early  
tis su e  changes en co u n tered  in benign h y p e rte n s io n  with those developing  during 
th e  m alignant fo rm  m u st be clear from  th o se  biopsied cases w hich , though  
ad v an ced  to  such an  e x te n t as to  be a t te n d e d  b y  a high d iastolic p ressu re  and 
w ith  grave fu n d u s sym ptom s, w ere n ev e rth e le ss  found to  ex h ib it none b u t 
deg en era tiv e  a rte rio la r  changes in  th e  k id n e y s , w ithout th e  signs o f necrosis. 
T h e  histological sym p to m s of nephrosclerosis are, accordingly, developed  only 
d u r in g  the  fin a l s tag e  o f hypertensive d isease . II.

II. A utopsy m a te ria l

18 cases w ere au topsied , 8 had  b een  clinically diagnosed as m alig n an t 
h y p e rten s io n , 6 ou t o f th e  8 showing, m o reo v er, the characteristic  histological 
a sp e c t of m alignan t nephrosclerosis, w ith  in f la m m a to ry  and necro tiz ing  vascular 
changes. In  2 cases, h isto logical exam ination  show ed only benign nephrosclerosis ; 
th e  p a tien ts  had d ied  sh o rtly  after sy m p a th e c to m y  w ithou t sym p to m s of renal 
insu ffic iency . In  th ese  8 typ ical cases we sh a ll n o t go into details. A n o th e r 10 
cases, w ith  clinical signs of p rim ary  m a lig n a n t hypertension or h y p erten siv e  
d isease  passing in to  m alignancy, were fo u n d  to  exhibit k idney  changes of a 
d iffe ren t n a tu re , a tte n d e d  or una ttended  w ith  sym ptom s of m alignan t nephroscle­
rosis.

W e have in v a riab ly  w orked up the  k id n e y s , parts of the  h e a rt, th e  spleen, 
th e  liver, the pan creas , th e  adrenal g lands, a n d  a section of th e  m edu lla  and 
th e  basa l ganglia ; in  ce rta in  cases also th e  in tes tin a l wall and th e  testic les. 
F ro z e n  sections w ere s ta in ed  for fa t w ith  S u d a n  ; fixed ones w ith  haem ato y x lin -
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eosin, v an  Gieson’s elastic, s ta in , H eidenhain’s A zan ; in  some cases W e ig e rt’s 
f ibrin  s ta in ing  and  Foot’s silver im pregnation  was also carried  out. For s tu d y in g  
h y p erten siv e  a rteria l changes and  for sim ultaneous dem onstra tion  of all v a s ­
cu lar lesions, our m odification  of M allory’s M PH  m ethod  (p hospho tungstic  
acid haem atoxy lin ) with Azan [ 14a] has proved th e  best. In the follow ing we 
give a b rie f  clinical and m orphological report on our cases :

(i) !.. U. a man 37 years of age, w ith a history dating back to 2 years. Essential hyper­
tension w ith adequate renal function was demonstrated six m onths before death. A few' weeks 
later his s ta te  deteriorated, haem orrhages and degenerative spots developed in the fundus, 
followed by oedema of the retina and the papilla. At this stage, the blood pressure was 260/180 
and 250/150 mm. mercury, NPN am ounted to  174 mg per 100 ml. The patient died w ith uraem ia. 
The heart weighed 470 g, the kidneys 240 g. There were cerebral oedema, minute haem orrhages 
in the right lentiform nucleus, signs of m alignant nephrosclerosis in the kidneys. Necrosis of 
certain larger interlobular arteries was found, extending to the renal tissue, and surrounded by 
a peculiar granulation tissue w ith g ian t cells (Fig. 1), corresponding to the granulomatous a rte ritis  
described by Allen [2] and others, — a condition supposed to he of allergic origin. Signs of 
inflam m ation in numerous glomeruli, marked proliferation of the capsular epithelium , w ith 
occasional crescents, were present. Alkaline phosphatase ac tiv ity  was maintained in th e  hyper­
trophied tubules, while it was absent from the distended tubuli lined with low epithelium .

Accordingly, there w ere clinical sym ptom s of hypertension an d , h is to lo ­
gically, m alignant nephrosclerosis accom panied b y  a rte ritis  of unknow n (allergic?) 
origin, w hich m ust no do u b t h av e  done its p a r t in accelerating th e  p rog ress of 
th e  disease in the last ha lf-year.

(ii) В. K., a man 39 years of age, had had hypertension for three years. 10 m onths before 
death  his blood pressure was betw een 220/150 and 200/140 nun. mercury. He had been able to 
work un til 3 weeks before death, when he was taken ill w ith tonsillitis and a peritonsillar abscess. 
Sudden deterioration of his s ta te  ensued and retinal and papillary oedema developed. Ck. was 
4 ml/min. Death occurred from uraem ia.

Autopsy performed a t a provincial hospital disclosed cardiac hypertrophy, slightly  en­
larged kidneys with minute abscesses and haemorrhages. The kidneys, which alone were avail­
able for histology, showed severe purulent nephritis w ith m ultiple abscess form ation  ; in 
the remaining parts malignant nephrosclerosis was present w ith vascular changes suggestive 
of long-standing hypertension.

T he purulent nephritis  o f infectious origin com plicated  by severe h y p e rte n s ­
ion increased the pace of th e  progress and closely im ita ted  m a lig n an t h y p e r­
ten s io n . H istologically , th e re  was m alig n an t nephrosclerosis to g e th e r  w ith  
p u ru le n t nephritis.

(iii) I. M., a man 23 years old, had hypertension since a year, with a blood pressure of 
235/150 and 230/140 mm. m ercury. There were only vascular symptoms in th e  fundus. Ck 
am ounted to 135 ml/min. Two and a half months before admission unilateral Sm ithw ick’s 
operation was carried out, together w ith renal biopsy. Subsequently a febrile condition of unknown 
origin developed, with a rise in  blood pressure to 250/170 mm. mercury and w ith  re tina l and 
papillary oedema. NPN was 204 mgr per 100 mgr. D eath ensued from uraemia.

The heart weighed 540 mgr, the kidneys 360 g. Marked hypertensive vascular changes b u t 
no signs of inflammation occurred in the kidney specimen removed with biopsy 2%  months 
before. A t autopsy, the kidneys exhibited pronounced acute inflam matory changes beside 
vascular ones typical of benign nephrosclerosis. Diffuse lym pho- and leucocytic in filtra tion , and 
in terstitia l oedema were present. The tubules were distended, full of leucocytes, red blood corpusc­
les and homogeneous casts (Fig. 2). In  the glomeruli, proliferation of the capsular epithelium , 
segm entation, adhesive glomerulitis were seen, and a t places also crescents.



118 P. E N D E S , L. T A.KÁCS-NAG Y, P. R U B Á N Y I and GÖMÖRI P.

Fig. 1. Necrotic a rte ry , periarterial granulation w ith  giant cells (Case 1)
Fig. 2. V astly  distended tubu li fi ll o f leucocytes. The dark  spots mark the calcification of the 

tu b u la r  epithelium. Increased an d  inflamed in terstitium , atrophied glomeruli (Case 3)
F ig. 3. Macroscopic view of th e  la rg er left and the smaller rig h t kidney. The surface in  th e  lower 

part of th e  right kidney is sm ooth (Case 6)
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In  th is case the m alig n an t hypertensive condition  developed in the associa t­
ion of th e  existing  hypertension  w ith an acu te  in flam m atio n  bring ing  abou t 
rap id  d e te rio ra tion  of renal function . Sings of m a lig n an t nephrosclerosis were 
ab sen t. The case called a tte n tio n  to  an  even tual re la tion  betw een th e  acu te , 
m ain ly  in te rs titia l- tu b u la r  in flam m ation , and th e  sym pathec tom y  previously  
perform ed.

(iv) J . B., a woman 42 years of age had had an elevated blood pressure since pregnancy 
pyelitis contracted 12 years ago, and hypertensive complaints for the last 2 years. The blood 
pressure was between 260/180 and 240/150 mm. mercury. There were retinal and  papillary 
oedema, Ck was 10 inl/min. In  the urinary sediment, 200 leucocytes per field were found. NPN 
was 86 mg per 100 ml. D eath ensued from uraemia.

The heart weighed 420 g. A «patchy spleen», cerebral oedema, recent and chronic ence- 
phalom alacia were found a t autopsy. The left kidney weighed 40 g. I t  was very small and scarred 
and displayed chronic pyelonephritis. The right kidney weighed 130 g and exhibited no sign of 
pyelonephritis. In both kidneys there were hypertensive arteria l changes and even malignant 
nephrosclerosis with necrosis of the arterioles and arteriolitis.

T he underly ing affection  was a chronic p yelonephritis  in one kidney, 
associated  w ith hypertension . H istology revealed  changes consequent upon 
long-standing  hypertension , along w ith sym ptom s o f m alignan t nephrosclerosis 
also p resen t in the  norm al-sized kidney w ith o u t being any m ore pronounced.

(v) Mrs. Gy. B., a female patien t 40 years of age had had albumen and pus in the urine 
since a pregnancy pyelonephritis 14 years before. She had had hypertensive complaints for the 
last two years, and repeatedly haem aturia. Her blood pressure was 250/160 mm. mercury. 
Ck was 22 ml/min. NPJN am ounted to 72 mg per 100 ml. D eath ensued from cardiac decom­
pensation.

The heart weighed 600 g. A «patchy spleen» and cerebral oedema were present. The left 
kidney weighed 245 g. The right kidney was scarred and shrunken and weighed 85 g. Histology 
revealed in the right kidney chronic scarred pyelonephritis, necrosis of the arterioles, periarteriolar 
granulomas beside earlier hypertensive vascular changes. In the left kidney there was no pyelo­
nephritis and vascular changes were like on the other side.

The case p resen ted  scarred  pyelonephritis o f long stand ing  in one k idney , 
associated  w ith hypertension . H istologically b o th  kidneys had been  affected 
w ith m alignan t nephrosclerosis.

(vi) E. W ., a man 53 years of age w ith a two and a half years history of hypertension. 
Blood pressure a year before was 230/140 mm mercury. I t  was later lowered by Vegolysen trea t­
ment, b u t afterwards it rose again to 280/170 mm. mercury. Retinal oedema was present ; Ck 
was 42 ml/min ; there was hyposthenuria ; NPN was 70 mg per 10 ml. Death was due to circu­
latory insufficiency.

The heart weighed 590 g. The left kidney, weighing 165 g, had a diffusely granular surface, 
yellowish red in colour. The righ t kidney weighed 120 g : the upper fifth  of its  surface was like 
th a t of the left kidney, the rest alm ost entirely smooth, livid (Fig. 2). Histology showed a chronic 
cicatrizing in terstitial inflam m ation in the smooth part of the right kidney, localized mainly at 
the subcapsular zone of the cortex, bu t occurring also a t deeper levels, in streak-like foci (Fig. 4). 
In the left kidney and in the upper part of the right one there were wedge-shaped cortical scars 
with chronic inflam m atory infiltration, bu t the histological difference from the smooth p art was 
hardly more than  quantita tive. Also hypertensive vascular changes occurred w ithout signs of 
arteriolar necrosis. The vascular changes in the smooth p a rt of the right kidney were considerably 
less marked and less frequent than  those near the upper pole.

In  b o th  k idneys, chronic in te rs titia l in flam m atio n  was found , localized 
in th e  righ t k idney to  the subcapsular zone in th e  lower fourfifth  of th e  organ.
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T h e  re s t  of the k idneys corresponded  histo logically  to  the  p ic tu re  of benign 
nephrosclerosis. The p rocess w as sim ilar to  experim en ta l hypertension  b rough t 
a b o u t b y  unilateral k id n ey  com pression. C in ically , the  case was one of m alig­
n a n t  hypertension, b u t  a t  au to p sy  no m alig n an t nephrosclerosis was found.

(vi/'a) A case where biopsy was performed presented a comparable histological aspect. 
E . V-, a  woman 23 years of age, presenting very grave m alignant hypertension w ith  a blood 
p ressu re  fixed at 240/160 mm m ercury . There was papillary oedema of 5 dioptries on the right 
side an d  6 dioptries on the left side. Ck  was 72 ml/min. The urine was slightly opalescent and 
con ta ined  8 to 10 leucocytes in  th e  sediment. In  the subcapsular layer of the renal biopsy specimen 
of chronic interstitial inflam m ation and scarring were found, w ith numerous hyaline glomeruli. 
T here  was no sign of hypertensive vascular changes in the arterioles ; on the o ther hand, the 
a rte rio les  of the sym pathetic ganglia removed at the same tim e displayed very grave necrosis.

I t  was thought th a t  in  th is  case th e  m a lig n an t hypertension  w as, as in 
P a g e ’s experim ental p e rin ep h ritis , due to renal ischaem ia. Since, how ever, the 
sm a ll specimen obtained w ith  biopsy did n o t allow  to  ascertain  th e  e x te n t of 
c ic a tr iz a tio n  in the m arg in a l cortical zone, th e  question  had  to  be left un ­
a n sw ered .

(vii) Mrs. S. B., a woman 42 years of age. Hypertension had been discovered accidentally 
fou r years before, but sym ptom s did not appear until half a year ago. Her blood pressure was 
250/130 mm . mercury, she had re tin a l and papillary oedema, and an Addis’ count of 100 million 
e ry th rocy tes , and 13 million leucocytes. Ck was 63 ml/min., N PN  144 mg per 100 ml. W ith the 
g rave fundus symptoms pointing to  m alignant hypertension and the urine sediment to inflam ­
m ato ry  nephropathy, indication fo r sym pathectom y w ith renal decapsulation was set and the 
opera tion  performed. Six days la te r  the patient died from bronchopneumonia and pleuritis.

T he heart weighed 480 g, th e  kidneys 250 g. They had a fine granular surface, the cortex 
w as yellowish. Histology revealed hypertensive vascular changes w ithout arteriolar necrosis and 
chronic  proliferative mem branaeous glomerulonephritis.

Clinically, m alignant h y p e rten s io n  was diagnosed b u t, on the  basis of the  
h ig h  A d d is’count, an in f la m m a to ry  process h ad  also to  be considered. P o st 
m o r te m  chronic nephritis  asso c ia ted  w ith signs of benign nephrosclerosis was 
fo u n d .

(viii) Gy. N., a man 46 years o f age had a two-year history of hypertensive disturbances, 
w ith  a blood pressure between 210/170 and 200/145 mm. m ercury, and degenerative spots and 
haem orrhages in the fundus. Ck  w as 16 ml/min.

T he heart weighed 510 g. th e  rig h t kidney and the ureter w ere missing, the 1 cm long right 
renal a r te ry  ended blind. The left k idney  weighed 210 g, its surface was granular, the cu t surface 
d isp layed  some colloid cysts localized mainly in the medulla. Histology of the kidney revealed 
ap a rt from  cysts of varying size, chiefly confined to the medulla, chronic inflam m atory, cicatrized 
foci, an d  grave hypertensive vascular changes, w ith no signs of necrosis.

T h e  defective dev e lo p m en t of the  righ t k idney  and  th e  fewr m ed u lla ry  
cy s ts  in  th e  left kidney m ig h t h av e  aggravated  th e  hypertension , s im ilarly  as 
in  G o ld b la t t’s experim ent, or ev en  have  been th e  cause of th e  condition. C linically, 
th e  case  seem ed to be one o f  m a lig n an t hypertension , b u t  a t au to p sy  no  m alig ­
n a n t  nephrosclerosis was fo u n d .

(ix) Mrs. J . W., a woman 58 years of age has had diabetes and hypertension for five years. 
On adm ission her blood pressure w as 270/150 mm. mercury. Ophthalmoscopy showed pro­
tru d in g  papillae, oedema of the m acu lar region, degenerative spots, slight retinal haemorrhages. 
The absence of oedema suggested, in  sp ite of similarities w ith K im m elstiel—Wilson’s syndrom e, 
m a lignan t hypertension. D eath occurred from uraemia.
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The heart weighed 500 g. There was bilateral confluent bronchopneumonia. The kidneys 
weighing 140 g displayed numerous hyaline glomeruli and Kim melstiel— Wilson bodies stain ing 
w ith Sudan and fibrin-stain. Severe changes were found in the arteries and arterioles. In  the latter»

Fig. 4. Smooth part in the left kidney, w ith scarring of the subcapsular zone (Case 6)
Fig. 5. Renal section stained w ith gentian violet. Severe amyloidosis of the tu f ts  in all the 

glomeruli is clearly visible (Case 10)

diffuse and marked lipoprotein infiltration  was present and, to a considerably lesser extent 
fibrinoid degeneration. Since there were no haemorrhages, inflam m atory reaction and destruction 
of vascular walls, the condition could not he identified w ith  fibrinoid necrosis inciden t to  nephro­
sclerosis ,in spite of the positive fibrin staining.
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During life, th e  case  was suggestive o f  m alig n an t hypertension  ; post 
m ortem  diabetic glom erulosclerosis w ith  v e ry  m arked , m ainly degenera tive  
v a sc u la r  changes w ere fo u n d . The case p ro v id ed  no clue to  a connection betw een  
th e  tw o changes.

(x) J. K., a m an 25 years  of age, had had 11 years ago multiple osteomyelitis w ith  fistulae 
fo r several years. H ypertensive complaints had been no ted  in  the last two years. On admission, 
b lood  pressure was around 240/160 mm. mercury. In  th e  ocular fundus, the papillae had  undistinct 
contours, there was retinal oedem a. The Congo te s t was negative. Albumin in the urine am ounted 
to  0,6 g per 100 ml, serum  N P N  to 135 mg per 100 ml. D ea th  ensued from uraem ia.

The heart weighed 400 g, the kidneys 270 g. H istology disclosed m oderate amyloid 
in filtra tion  in the spleen, th e  liv e r and the adrenal glands. In  the kidneys, amyloidosis was locali­
zed to  the arteries, arterioles an d  especially to the glom eruli. No in tact amyloid-free glomerulus 
occurred  in any of the p a rts  exam ined (Fig. 5).

D uring life, th e  eye  sym ptom s, the  e x tre m e ly  high diastolic p ressu re  and  
th e  negative Congo te s t  seem ed to  po in t to  m a lig n a n t hypertension. A u topsy  
rev ea led  amyloidosis o f  th e  kidneys. The h ig h  b lood  pressure m ight h a v e  been 
d u e  to  the  grave am ylo idosis  of the glom eruli.

III. Results

A na lysis  and evaluation

a) Morphological changes in  the arteries

O ur pathological investig a tio n s cen tred  p rim arily  around th e  k idneys. 
T h e  techn ique used a llo w ed  differentiation  b e tw e e n  th e  following a rte rio la r  
ch an g es.

(i) C ircum scribed sp o ts  or rings in th e  in tim a  of the v a scu la r  wall, 
s ta in in g  w ith Sudan, ta k in g  a brigh t red co lou r w ith  Azan, and a pa le  red  
w ith  th e  M PH stain . T h e  phenom enon is d u e  to  th e  passage of lipo -p ro te in  
com plexes into the v a sc u la r  wall. This p a r tic u la r  change is recorded  in  th e  
l i te ra tu re  under the  te rm s  o f  hvalinosis, h y a lin e  necrosis, plasinorrhagia, fresh  
or p r im a ry  hyalinosis. S ince  b o th  our previous a n d  p resen t studies have  show n 
th e  change to be c h a ra c te r iz e d  by the s im u ltan eo u s presence of lipo id  and  
p ro te in , it  is th o ugh t t h a t  th e  essence of th e  p rocess is best characterized  by  
th e  te rm  lipoid hyalinosis (F ig . 6). Some au th o rs  ta k e  th e  red colour developed  
on s ta in in g  w ith Azan fo r a sign of necrosis of th e  v ascu la r wall. O ur com bined  
s ta in in g  w ith Azan an d  M P H  has, how ever, rev ea led  th a t  only p a r t  o f th e  
v a sc u la r  and glom erular chan g es th a t becom e a b r illia n t red on Azan s ta in in g  
ta k e  th e  fibrin  stain , so t h a t  th is  cannot be re g a rd e d  as indicative of fib rin o id  
necrosis  of the vascu lar w all.

(ii) Beside these a c u te  phenom ena, th ere  w ere frequen tly  found a rte rio la r 
ch an g es  which did n o t s ta in  w ith  Sudan, b u t  becam e  blue w ith Azan an d  a



THE PATHOGENESIS OF MALIGNANT HYPERTENSION 123

Fig. 6. High power view of an arteriole showing lipoid hyaline changes. Sudan stain .
Fhe flattened lumen appears in the lateral light sector 

Fig. 7. High power view of an arteriole showing fresh and chronic changes. The dark  
spot corresponds to lipoid hyaline, the light-grey p art of fibrous structure to collagenous hyaline

Azan stain
Fig. 8. Subintim ai fibrinoid-hyaline ring in an arteriole of the kidney which is of otherwise 

unaffected structure. Mallory’s haem atoxylin stain 
Fig. 9. Necrotizing arteriolitis in the kidney. Total destruction of arteriole owing to  fibrin  

deposition, haemorrhage and inflam m ation. Combined trichome stain
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p a le  red  w ith  M PH . T h ey  m ark  a la te r  s tag e  of the  above change, w hen  lipoids 
h a v e  been absorbed an d  th e  pro te in  ta k e s  a fibrous collagenized s tru c tu re . The 
te rm  hyaline generally  covers th is  a sp ec t. Silver im pregnation  discloses a 
f ib ro u s  struc tu re , in  c o n tra s t w ith th e  hom ogeneous s tru c tu re  of lipoid  hyali- 
n o sis . A cute and  ch ron ic  hyaline  a r te r io la r  changes m ay  occur side by  
s id e  in  the d ifferen t arteries, and  even  w ith in  the  sam e v ascu la r po rtion . 
Z ak h ariev sk ay a’s investiga tions have p ro v ed  th e  periodically re c u rre n t charac­
t e r  o f th e  process (Fig. 7).

(iii) A lipoid-poor or lipoid-free change, stain ing w ith  A zan a b rig h t red , 
w ith  M PH  a dark  v io let, is the  so-called fib rino id  degeneration  (fib rino id  nec­
ro sis), p robab ly  due to  p en e tra tio n  of p ro te in  of coarser d isp ers ity  in to  th e  
v a sc id a r  wall (Fig. 8). I t  occurs in the  a rte rio les in hypertension and  in  K im m el- 
stie l-W ilso n ’s syndrom e.

(iv) In  its severest form , the  change is m arked  b y  diapedesis of red  blood 
corpuscles, a to ta l d es tru c tio n  of the  w all, o ften  associated w ith  th rom bosis and 
th e  com plete o b lite ra tion  of the lum en (F ig. 9). In flam m ato ry  signs and  
leu co cy te s  in  the  w alls o f blood-vessels (necrotising arterio litis) are  often 
e n co u n te red . In  p ro tra c te d  cases, p e ria rte rio la r granulom a m ay also develop.

I t  should be em phasized  th a t  we do n o t consider the  changes described 
as d is tin c tly  separa te  categories ; th ey  m a y  occur in th e  arterio les side b y  
s ide , as well as in  succession.

W hile the benign form  of nephrosclerosis is m arked by  lipoid hyalinosis 
a n d , a t  a la te r phase, b y  collagenized hyalinosis, the  m alignan t v a r ie ty  is (in 
a d d itio n )  a ttended  b y , in  fa c t dom inated  b y , fib rino id  necrosis, haem orrhage in  
th e  v asc id a r wall and in flam m ato ry  in filtra tio n . P roductive en d a rte ritis , i. e. 
th e  loose-structu red , cell-rich and elastic free  in tim ai proliferation  in  th e  small 
a r te r ie s  is ano ther salien t fea tu re  (Fig. 10). In  co n trast w ith  lite ra ry  d a ta , th is 
re p re se n ts  an organisation  process consequen t upon  the m ucoid swelling o f the  
su b en d o th e lia l ground substance , ra th e r  th a n  th e  healing of necrotic  v ascu la r 
w alls . I n  working up our m a te ria l we had  re la tiv e ly  little  o p p o rtu n ity  to  observe 
an  u n m ix ed  p a tte rn  of m ucoid-oedem atous swelling of th e  subendo the lia l 
g ro u n d  substance w hich is perhaps th e  ea rlie s t stage of th e  patho log ica lly  
in c re a se d  perm eab ility  (F ig. 11). The lam ella r fibroelastosis of th e  arte ries, 
w hose pathogenesis an d  significance have b een  tre a te d  in deta il b y  Róna, Baló 
a n d  Lábas  [2 8 ] , occurs in b o th  form s of h ypertension , b u t is less m ark ed  in 
case o f  ra p id  progress. T he degenerative change in  the  arterioles an d  p re -a r te ­
rio les, a p redom inan t fac to r in  the  causation  o f ren a l ischaem ia a t  th e  advanced  
s ta g e  o f  th e  disease, shares a form ost p lace w ith  lam ellar fibroelastosis in the  
ra n g e  o f  vascu lar changes b ro u g h t ab o u t b y  m alignan t hypertension . W hile 
a r te r io la r  fibroelastosis only  gives rise to  a m odera te  stric tu re  of th e  lum en 
a n d  m a y  be regarded as a reactive  process o f com pensation , in  consequence of 
lipo id  hvalinosis the a rte rio la r  lum en becom es tig h tly  stenosed, often  com plete-
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Fig. 10. Productive endarteritis, free of elastic elements, intim ai proliferation, associated with 
extreme stenosis of the lumen. Van Gieson-elastic stain 

Fig. 11. Extrem ely marked mucoid hyperplasia of the subintim ai ground substance. Azan stain 
Fig. 12. Alkaline phosphatase reaction in the kidney of Case 1 above hypertrophied  tuhuli, 
w ith  maintained phosphatase activity. Below, atrophied, markedly distended phosphatase­

negative tuhuli
Fig. 13. Small coronary branch from the heart muscle, w ith fibrin throm bus in process of 

organization. Haematoxylin-eosin stain
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ly  obstructed . The d iffe ren ce  in  the m orphological changes occurring  in  the  
sin g le  p a rts  of the a r te r ia l sy s tem  of h ypertensive  sub jec ts is due to  differences 
in  function .

T he underlying fa c to r  com m on to these a r te r ia l changes lies in  th e  pa th o lo ­
g ica lly  increased p e rm e a b ility  of the m em brane lim iting  the  b lood an d  the 
tissu es . The factors p r im a rily  concerned in its  o rig ina tion  include th e  p ro trac ted  
n eu ro g en ic  spasm of th e  a rte rio les  and a rise in  in tra a r te r ia l p ressure, resu lting  
in  in ad eq u a te  oxygen su p p ly  o f th e  vascular w all an d  a consequential increase 
in  th e  perm eability  of th e  subendothelial lim itin g  m em brane. T he m uscu lar 
h y p e r tro p h y  of the p re a r te r io la r  and  arterio lar walls and  th e  ensuing degenerative 
ch an g es  in  the sm ooth m u sc les  likewise suggest prolonged spasm , w hich la te r  
g ives p lace to in filtra tion  o f  th e  subendothelial g ro u n d  substance w ith  lipoidpro- 
te in  com plexes originating fro m  the  blood-plasm a. W ith  th e  increase of p erm eab i­
l i ty  th e re  eventually occurs a passage of co rpuscu lar elem ents in to  th e  vascu lar 
w all an d  the process te n d s  tow ards u ltim ate  d estru c tio n  of tissue. T here  is, 
h o w ev e r, every ind ica tion  o f  a cooperation of p e rm eab ility  of th e  condition . 
R eference  m ust be m ade to  ea rlie r investigations o f R usznyák  and Németh  [29], 
w h ic h  have  shown th a t  th e  presence of Upoids g re a tly  facilita tes th e  passage 
o f  p ro te in  from the blood in to  th e  tissues. O ur own find ings (E ndes  and  Takács- 
N a g y )  have pointed to  th e  sam e conclusion, d em o n stra tin g  th e  sim ultaneous 
p re sen ce  of both lipoid an d  p ro te in  to  be the  basis of th e  firs t phase of a rte rio la r 
ch an g es . Also Baker and S e l ik o f f  [ 5 ] arrived a t  an  iden tica l conclusion. In  our 
o p in io n , th e  process m ay  b e  paralle led  w ith A nitchkov 's  [ 3 ]  in filtra tio n  theo ry  
o f  th e  pathogenesis of a therosc le rosis  in larger a rte rie s .

H ypertension is, a t a n y  ra te  in m an, no t th e  sole factor in th e  genesis of 
a r te r io la r  necrosis. In  m an  n o  rise  in  blood p ressure  ever develops a t so speedy 
a r a t e  an d  to such ex tre m e  a degree as in  ex p erim en ta l hypertension . The 
d ec is iv e  influence of th e  h ig h  d iastolic pressure m u s t go unchallenged ; i t  has 
in d e e d  been  invariably p re se n t in  our cases of ty p ic a l m alignant h y p ertension  
a sso c ia te d  w ith arterio lar n ecrosis . On the o ther h a n d , tee have seen m ore th a n  
one case  w ith a m arked ly  h ig h  diastolic pressure of ra th e r  long s tan d in g  in 
w h ich  necrosis of the blood vesse ls did not develop. F lem ing 's  [ 16] experim en ts 
fu rn ish  additional evidence a g a in s t the exclusiv ity  o f high blood pressure as 
a c a u sa tiv e  factor. The to x ic  m etab o lites  produced  in  u raem ia  m ay well te n d  to  
a g g ra v a te  th e  increased p e rm e a b ility  and p rec ip ita te  necrosis of th e  arterio les ; 
we be liev e , however, th a t  j u s t  th e  opposite is tru e , an d  th a t  it  is th e  loss of 
re n a l parenchvm a brought a b o u t  b y  rapid and com plete  obstruction  of th e  a r te ­
ries w h ich  provokes u raem ia .

A ccording to B raun-M enendez  [ 7 ] ,  u raem ia an d  hypertension  rep resen t, 
w ith  re n a l tissue d estruc tion , th re e  factors, tw o of w hich, if  jo in tly  p resen t, 
lead  to  necrosis of the a rte rio le s . H istologically, ou r cases of m alignan t n e p h ­
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rosclerosis w ere in v ariab ly  found  to  be associated  w ith  b o th  clin ica l an d  
lab o ra to ry  signs of renal insu ffic iency  and u raem ia . On th e  o ther h a n d , m alig ­
n a n t hypertension  and  u raem ia  m ay  be u n a tte n d e d  by  histological sings of 
m alignan t nephrosclerosis, as in  our cases 3, 8 an d  10. A fac to r of no  less, if  
no t still g rea te r, significance in  th e  production  o f a rte ria l changes is th e  re s is t­
ance of th e  vascu lar system , w hich is liable to  be affected  by  exogenous in flu en ­
ces, p a rticu la rly  b y  stress. T his v a ria tio n  in th e  re a c tiv ity  of th e  v a scu la r system  
of p a rtic u la r  organs, w hich is ex trem ely  susceptib le  to  ex te rn a l in fluences, 
determ ines w hether th e  sequelae of the  in ju ry  due to  hypertension  appears 
in  th e  co ronary , the  cerebral or th e  renal a rteries. The p resen t m a te r ia l has 
furn ished  fu rth e r  su p p o rt to  our earlier assum ption  th a t in ce rta in  cases of 
m a lig n an t nephrosclerosis a rte rio la r necrosis is b ro u g h t abou t b y  a specific 
allergic a rte ritis  (E ndes  an d  Takács-N agy  [1 4 ] ) .

Other renal elements reveal a full range of changes, from  sy m p to m s of 
a tro p h y  consequent to  in ad eq u a te  blood supp ly  to  signs of fib rosis. T h e  ra te  
o f progress seems to  be inverse ly  p roportional to  th e  num ber of scarred , hyaline  
glom eruli. W hen th e  progress is rap id , acu te  g lom erular changes p red o m in a te , 
especially  necrosis of th e  tu f ts  or of the  g lom erulus as a whole, an d  h aem o rr­
hagic in filtra tio n  of th e  g lom erulus, which m ay  involve the  connected  tu b u le s  and 
th e  su rround ing  strom a. Signs of in flam m ation , such as in tra - and  ex tracap illa ry  
leucocytes, p ro lifera tion  o f th e  capsular ep ithe lium , crescent fo rm atio n , are 
com m on, especially in  th e  m alig n an t form . T he tu b u la r  ep ithe lium  undergoes 
degenera tive  changes o f v a ry in g  charac ter and  degree, which L u d ers  [2 4 ] ,  
rely ing on an  ex tensive m ate ria l, has again a ttr ib u te d  to  increased perm eab ility . 
The d im inu tion , and  even com plete absence, o f alkaline p h o sp h a ta se  ac tiv ity  
observed in the  tubu les found  by  usual m ethods relatively  u n affec ted , is ind i­
ca tive  o f a severe im p a irm en t of the  sub tler functions of th e  tu b u la r  ep ithelium . 
(Fig. 12). T he increase in th e  am oun t of renal in te rs titiu m  m ay  v a ry  in  degree, 
th e  m alig n an t form  being a tten d ed  w ith oedem a, haem orrhages a n d  in flam m a­
to ry  in filtra tio n  w hich is especially m arked  in  hypertension  com plica ted  by  an 
in flam m ato ry  facto r. This acu te , diffuse in filtra tio n  of leucocytic ch a ra c te r  is, 
how ever, utterly different fro m  the nodular lymphocytic one present in  any  hyper­
tensive k idney as a sequel to parenchym al destruction. I t  would, how ever, be erro- 
nous to  com bine, as has been a ttem p ted , the reactive-inflammatory sings under 
the heading o f  pyelonephritis lenta and, b y  generalizing them , lay  u n d u e  stress 
on th e ir  pathogenic role [31a].

O th er organs, such as th e  spleen, th e  pancreas, the  su p ra ren a l glands, the 
b ra in , th e  testicles and  th e  in testin a l wall, also show a rte ria l a n d  arterio lar 
changes. B roadly  speaking , th e  dam age is o f a uniform  ty p e  an d , a t  an y  ra te  so 
fa r as our m ateria l is concerned, m ostly  less m arked  th a n  in th e  ren a l arteries. 
E xcep tions, how ever, are  n o t in frequen t, p a rticu la rly  in  th e  sp leen  an d  in the 
pancreas whose sm all a rteries m ay occasionally  be found to  e x h ib it severe
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changes involving focal destruction  of th e  p a ren ch y m a, — a p re lude  to  the  
developm ent of « p a tc h y »  organs conspicuous even  to  th e  naked  eye. In  the 
cases reported we m e t w ith  tw o instances of « p a tch y »  spleen and  a n o th e r tw o 
o f  focal necrosis in  th e  pancreas. The sm all in tram u scu la r b ranches of th e  
ca rd iac  coronary a rte r ie s  showed changes d iffering  from  those in  th e  renal 
a r te rie s . While lipoid  hyalinosis  was b u t  ra re ly  encountered , endothelium - 
co v ered  fibrin th ro m b i o ccu rred  in the  lum en  in  5 cases (Fig. 13). T hus, even 
a f te r  identical in ju ry , th e  a rteries of d ifferen t organs show different m orpholo­
g ica l changes, possib ly  ow ing to  the d ifferen t fu n c tio n a l dem and on th em . In  
12 cases there were sm all necro tic  foci in  th e  w all o f th e  h y p ertroph ied  left v e n t­
ric le . They are u n a c c o u n te d  for by  the  a r te r ia l changes m entioned  w hich are 
o f  fa r  rarer occurrence a n d  exclusively localized to  th e  sm all b ranches. T here  is 
e v e ry  reason to  believe t h a t  th e  blood supp ly , reduced  as it  is th ro u g h  the 
sclerosis of the larger c o ro n a ry  branches, is u n ab le  to  cope w ith  th e  h y p ertro p h ied  
m a ss  of ventricu lar m u sc u la tu re . This assu m p tio n  has been su b s ta n tia te d  b y  
B üch n er  et al [ 9 ] .  I t  sh o u ld  be sta ted  a t once th a t  a preponderance of baso­
p h il  cells in the a n te rio r, o r th e ir  invasion of th e  po ste rio r lobe of th e  p itu ita ry  
w a s , in  agreem ent w ith  th e  find ings of Berblinger [ 6 ]  and  others, ascerta inab le  
in  a lm o st every case (in f iv e  and  ten , respectively ).

b) The relation o f  m alignan t hypertension to m alignant nephrosclerosis

In  10 out of our 18 cases o f  m alignant h y p e rten s io n  was there  m orphological 
ev id en ce  th a t in add itio n  to  hypertension  o ther fac to rs  too  are a t  w ork. T hey  ac t 
e i th e r  b y  turn ing  an ex is tin g  hypertensive cond ition  m alignan t, or else b y  provo­
k in g  m alignan t h y p erten sio n . O n several occasions, th e  causal and  tem p o ra l re la ­
t io n  o f  hypertension to  th e  ad v en titio u s fac to r w as n o t definable w ith  ce rta in ty . 
F o u r  o u t of the ten  m ix ed  cases exhibited  m orpho log ical signs of m alig n an t 
nephrosclerosis, while th e  r e s t  d id  not, d eath  h av in g  been due to  renal in su ffi­
c ien cy  b rought abou t b y  th e  adven titious fac to r. I t  is in teresting  to  no te  th a t ,  
in  sev en  of the cases, th is  fa c to r  consisted in  a ren a l in flam m ato ry  process, 
w h ile  i t  was in th ree on ly  t h a t  o ther causes, n a m e ly  developmental defect, am y­
lo idosis or diabetes w ere in  p lay .

I t  is easy to  see how  an  in flam m ation , itse lf  a perm eab ility  increasing  
fa c to r , aggravates by  asso c ia tio n  w ith an ex isting  hyp erten siv e  condition  th e  
a lre a d y  low resistance o f th e  vascu lar walls. O ne h a lf  of our cases consisted 
e i th e r  o f a benign cond ition  tu rn e d  m alignant, or o f p rim ary  m alignan t h y p e r­
te n s io n , while in the  o th e r  h a l f  th e  fa ta l syndrom e w as b ro u g h t ab o u t b y  a 
p re -h y p erten s iv e , or a sso c ia ted , destructive ren a l fac to r. The ren a l fac to r, 
a cco rd in g ly , seems to  e x e r t a n  overriding in fluence  in  th e  v itious circle of 
h y p e r te n s iv e  disease.
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I t  follows, then , th a t  m a lig n an t hypertension  is a clinical syndrom e o rig ina­
tin g  e ith e r  from  p rim ary  neurogenic hypertension  or owing, in  th e  lig h t o f th e  
above evidence, p a r t o f its  genesis to  th e  agency of some, chiefly in flam m ato ry , 
renal fac to r. This clinical conception is d ifferen t from  the  m orphologically  
w ell-defined category of m a lig n an t nephrosclerosis, w hich we con tinue  to  re ­
gard  as indispensable, in  th e  pu re ly  m orphological accep tation  o f th e  term . 
A t th e  sam e tim e, how ever, we wish to  uphold our in te rp re ta tio n  o f m a lig n an t 
nephrosclerosis as a te rm in a l ren a l stage of h ypertensive  disease, opposite  to  
F ahr ' s view, — who h ad  held  th a t  condition a p rim ary  n ep h ro p a th y  — in  its 
own rig h t.

T he range of these  investiga tions how ever is n o t confined to  a m erely  
th eo re tica l significance ; th e y  m ay , we believe, be cred ited  w ith  a defin ite  
p ra c tic a l value. There is no d o u b t th a t ,  in a n o tab le  percentage of h y p erten sio n  
cases, th e  underly ing disease is some condition o th e r th a n  p rim ary  n e p h ro p a th y  
as in te rp re te d  by  Fahr [ 15 ]. This fac t in itse lf  bears ou t our view , fo r which 
th e re  is, inciden tally , th e  su p p o rt of experience, th a t  m alignan t hy p erten sio n  
co n stitu te s  a strong in d ica tion  for th o raco lu m b ar sym pathec tom y , provided  
no con tra ind ica tion  exists.

A lthough m alignan t hypertension  of «néphropath ie»  origin is, fo r the  
m ost p a r t , fairly  easy to  diagnose w ith  a su ffic ien t m easure of e x a c titu d e , we 
have  certa in ly  come up aga in st cases of th is k ind  of hypertension  th a t  exhib ited  
h a rd ly  any  or abso lu tely  no clinical difference from  th e  p rim ary  m a lig n an t 
form  o f th e  condition. H ence our insistance th a t  renal biopsy should in v ariab ly  
be perform ed when th o raco lu m b ar sym p ath ec to m y  is carried ou t a p recau tion  
th a t ,  in  m isindicated  cases, will spare th e  p a tie n t a t  least th e  o rd ea l o f an 
opera tion  on the o ther side o r fu r th e r  th a t  sym path ec to m y  on th e  o th e r  side m ay 
be com bined w ith decapsu la tion .

Summary

(i) Renal biopsy performed concomitantly w ith thoracolum bar sym pathectom y in cases of 
m alignant hypertension has revealed no essential difference between renal tissue changes encoun­
tered  in  the early stage of clinically manifest m alignant conditions and those seen in  benign 
hypertension. The difference is a quantita tive instead of a qualitative one. This allows the conclu­
sion th a t , as regards its pathogenesis, m alignant hypertension is identical w ith th e  benign form, 
the difference lying in the rapid progress of the former. Fahr's description of the histology of the 
m alignant variety is no doubt only characteristic of the term inal stage.

(ii) A scrutiny of our autopsies has lead to the conclusion th a t p art of the hypertensive 
conditions clinically rating as m alignant have some prim ary, mostly inflam m atory, renal affection 
associated with them. Accordingly, malignant hypertension may develop either on identical 
lines w ith the benign form of hypertension, or alternatively from renal disease.

(iii) The underlying factor in vascular changes lies in  the pathlogical increase in  the  permea­
bility  of the limiting mem brane between blood and tissues. W ith the aggravation o f dyshoria 
there is an increasing passage in to  the arterial wall of lipo-protein complexes, fib rin , blood and 
corpuscular elements, ultim ately leading to  its to ta l destruction. There is no clinical proof of 
an exclusive role of the elevated blood pressure in the causation of arteriolar necrosis.

9 Acta Morphologica V /I—2.
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(iv) Malignant hypertension  is a clinical syndrome covering both the rapidly progressing 
form  of hypertension, term ed m alignant, and the m alignant condition consequent upon nephro­
p a th ies  of varying origin. M alignant nephrosclerosis, characterized by necrotizing and inflam ­
m a to ry  vascular changes, constitu tes a morphological category, which may as such continue 
in  use.
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О ПАТОГЕНЕЗЕ ЗЛОКАЧЕСТВЕННОЙ ГИПЕРТОНИИ

П. ЭНДЕШ, Л. ТАКАЧ-НАДЬ, П. РУБАН ЬИ и П. ГЁМЁРИ

1. Исследованиями посредством биопсии, проведенными при злокачественной 
гипертонии в связи с торако-люмбальным удалением симпатического нерва, было дока­
зано, что при клинически несомненно злокачественных случаях гипертонии, в ранней 
стадии болезни, гистологические изменения почек, по существу, не отличаются от гисто­
логических изменений, найденных на почках больных, страдающих доброкачественной 
гипертонией. Разница не качественная, а количественная. Это позволяет сделать то за­
ключение, что патогенетически злокачественная гипертония, по существу, не отличается 
от доброкачественных форм, разница состоит скорее в быстром прогрессировании болезни. 
Описанная Ф а р о м  гистологическая картина, по всей вероятности, характерна лишь 
для последней фазы болезни.

2. Обработка казуистических случаев авторами доказывает, что в одной части 
случаев, кажущихся клинически злокачественной гипертонией, наблюдается первичное, 
а именно чаще всего воспалительное заболевание почек. Следовательно, одна часть зло­
качественной гипертонии возникает путем такого же патомеханизма, как и доброкачест­
венная гипертония, однако, другая часть вызвана болезнью почек.

3. В основе изменений кровеносных сосудов лежит патологически повышенная 
проницаемость пограничной мембраны между кровью и тканями dyshoria. По мере 
тяжести dyshoria, в стенку артерий проницают липо-протеиновые комплексы, фшбрин, 
элементы крови и форменные элементы крови и этот процесс приводит в конечном резуль­
тате к полному разрушению стенок артерий. На основе клинического материала нельзя 
доказать, что омертвение артериол является исключительно результатом повышения 
кровяного давления.

4. Злокачественная гипертония представляет собой клиническое понятие, синд­
ром, заключающий в себе т. н. злокачественную форму болезни гипертонии с быстрой 
прогрессивностью, а также и злокачественную гипертонию, возникающую в связи с забо­
леваниями почек различного происхождения. Вызывающий омертвение и характеризо­
ванный воспалительными измениями артерий злокачественный нефросклероз представ­
ляет собой морфологическое понятие, применяемое и в дальнейшем в этом смысле.

P o n g rác  E ndes , D ebrecen, 12. K ó rb o n c tan , H ungary  
L o rán d  Takács-N agy, B u d ap est- , V III . F iúm éi ú t 17. H u n g a ry  
P á l R u b á n y i , B udapest V III ., B aross u tc a  23/25. H ungary  
P á l Gömöri, B udapest, V III ., F ium ei ú t  17. H ungary
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