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Summary. In order to determine the morphological  char- 
acteristics of  certain vascular and glomerular lesions and 
the correlation between them, we at tempted three-di- 
mensional observation using serial sections of  an au- 
topsy kidney, f rom a patient with panarteritis nodosa 
in the acute phase. Fibrinoid necrotizing vasculitis 
spread f rom arcuate arteries to arterioles in a segmental, 
eccentric pattern, especially occurring at bifurcations. 
Segmental arteriolitis often originated in extraglomeru- 
lar capsular arteriole and spread into the intraglomeru- 
lar capsular arteriole and glomerular capillaries, directly 
leading to necrotizing glomerulitis. Some of  the glomeru- 
litis connected directly with extracapsular arteriolitis was 
segmental and eccentric in distribution. Most of  the glo- 
merulitis had a tendency to originate in the hilar arter- 
iole, which was near bifurcations between the arteriole 
and glomerular capillaries. Segmental glomerulitis was 
found to consist of  four elements: glomerular tuft necro- 
sis with fibrin exudation, crescents, rupture or dissolu- 
tion of  Bowman 's  capsule, and pericapsulitis. It is sug- 
gested that  the segmental inf lammatory attacks, repeat- 
ed more than twice, give rise to widespread and almost 
global necrotizing glomerulitis. 

Key words: Pan(Poly)arteritis nodosa - Segmental ne- 
crotizing glomerulitis - Granulomatous  glomerulitis 

Introduction 

Segmental necrotizing glomerulitis with crescents and 
granulomatous glomerulitis have been regarded as the 
characteristic glomerular lesions of  panarteritis nodosa 
and of  Wegener's granulomatosis  (Heptinstall 1983; 
D 'Agat i  and Appel 1989). However, little is known 
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about  the developmental process of  the various glomeru- 
lar lesions and the correlation between them, especially 
with respect to glomerular capillaries as the distal end 
of  the arterial vascular tree. 

In this study, using serial sections of  the kidney from 
a patient with panarterit is nodosa in the acute phase, 
we made three-dimensional observations to reveal both  
the characteristics of  glomerular lesions and the patho-  
genesis of  the evolution of  granulomatous  glomerulitis. 

Case report 

A 63-year-old man was admitted to the hospital in a state of apnoea 
and cardiac arrest. His health had been good until 3 months earlier, 
when he was first admitted to Nagano Cyu-Oh Hospital because 
of constipation, epigastric fullness and gradual weight loss of about 
10 kg over I year. On admission, urinalysis revealed microscopic 
haematuria. Blood analysis revealed leucocytosis (WBC 10900/ 
m m  3) and anaemia (haemoglobin 8.5 g/dl). No abnormality was 
discovered by examination of the upper gastrointestinal tract. No 
medication was administered. As the patient was doing well in 
general, he did not undergo a follow-up examination. One day, 
while he was shopping, he suddenly lost consciousness and apnoea 
occurred. He was brought to the hospital by ambulance and re- 
mained unresponsive despite intensive emergency treatment and 
soon died. Laboratory examination revealed: WBC 12300/mm 3, 
haemoglobin 8.4 g/dl, total protein 6.8 g/dl, albumin/globulin 0.47, 
albumin 32.2%, 7-globulin 34.8%, Na § 144 mEq/1, blood urea ni- 
trogen 37.8 mEq/1, lactate dehydrogenase 353 mIU, Alkaline phos- 
phatase 86 IU/1, C-reactive protein 2+. Mild anaemia, leucocyto- 
sis, hypoproteinaemia, hyper ;~-globulinaemia and azotaemia were 
revealed. During his clinical course, corticosteroid was not 
administered. 

Autopsy revealed that necrotizing vasculitis mainly in the acute 
phase was systemically distributed in medium- or small-sized arter- 
ies. These lesions were widespread and severe in the kidneys, the 
gastrointestinal tract, the adrenal glands, the urinary bladder, the 
prostate, and moderate in the coronary artery, the gallbladder, 
the liver and the diaphragm. Fibrous vasculitis, that is, vasculitis 
in healing stage, was also observed in the medium-sized arteries 
of the gastrointestinal tract. Sudden death seemingly resulted from 
acute cardiac infarction due to coronary arterial lesions. 
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Table 1. The number of glomeruli in the outer third and in the inner two-thirds of the cortex 

Histology and subgroups Total Outer Inner RC P values 
layer layer score 

Observed glomeruli 252 88 164 
Glomeruli with any change 71 44 27 

Acute glomerulitis 56 31 25 2.69 
Central extravascular type 41 22 19 2.44 

AI 25 8 17 3.49 _+ 0.47 

A2 16 14 2 0.80_+0.46 

Central intravascular type 2 1 1 4.00 
Peripheral extravascular type 5 2 3 3.73 _ 0.50 
Peripheral intravascular type 2 l 1 4.00 
Mixed type glomerulitis 6 5 / 2.79 • 0.62 

Chronic glomerulitis 13 11 2 0.60 
C1 l l  11 0 0.20_+0.22 
C2 2 0 2 2.81 

Ischaemic global sclerosis 2 2 0 4.00 

AI-A2 : P < 0.001 
A / - M :  P<0.05 
A2-M: P<0.001 
A2-C1 : P<0.01 

The values of remnant capsule (RC) score are presented as mean_+SD. Statistical analysis (Mann Whitney test) of the RC scores 
of A1, A2, M, and C1 glomerulitis group 

Materials and methods 

Ten kidney blocks were obtained from both kidneys which weighed 
180 g each. There was moderate congestion and petechiae. After 
routine examination of the renal sections, a block suitable for the 
present examination was selected. The paraffin-embedded kidney 
block, square in shape in the coronal plane, about 12 x 14 mm 
in size, was cut at 2-3 gm intervals and about 120 serial sections 
were made. The specimens were divided into 24 sets of 5, in which 
the specimens 1-5 were stained respectively with haematoxylin- 
and eosin, periodic acid-Schiff, periodic acid-methenamine silver, 
Masson's trichrome and van Gieson's elastic stain. Using these 
serial sections, we attempted to reveal the three-dimensional struc- 
ture of the vascular and glomerular lesions. 

The renal cortex was divided into two areas: the outer third 
and the inner two-thirds. Eighty-eight glomeruli in the outer layer 
and 164 glomeruli in the inner layer were observed in these serial 
sections (Table 1). We especially evaluated glomeruli situated at 
the distal part of the vascular tree in view of the correlation between 
glomerular and vascular lesions. 

Results 

In t e r loba r ,  a rcua te  and  in t e r lobu la r  ar ter ies  and  ar ter -  
ioles were affected.  The  acute  phase  o f  vasculi t is ,  com-  
posed  o f  f ib r ino id  necrosis  wi th  in f i l t ra t ion  o f  i n f l a m m a -  
to ry  cells, was ma in ly  seen, a n d  in some sites, f ibrous  
vascul i t is  was also evident .  The  vascul i t ic  lesions were 
segmenta l  in d i s t r ibu t ion ,  involv ing  a shor t  length  o f  
the vessel. Segmenta l  and  eccentr ic  vascul i t ic  lesions 
were ap t  to be obse rved  at  b i fu rca t ions  o f  a rcua te  and  
in t e r lobu la r  ar ter ies  wi th  a high frequency.  

N o t  on ly  ar te r io les  bu t  also the g lomerul i  s i tua ted  
in the d is ta l  p o r t i o n  o f  these lesions were involved  in 
va r ious  sites wi th  in te rvening  sk ip  zones o f  unaf fec ted  
vessel wal l  (Fig.  1). I t  was obse rved  tha t  some vascul i t is  
was loca ted  at  the  end o f  the a r te r io le  and  sp read  into  
necro t iz ing  g lomeru l i t i s  (Fig.  2a ,  b). W h e n  vascu la r  le- 
s ions were eccentric,  on ly  one or  two g lomeru l a r  capi l -  
laries were con t i nuous ly  invo lved  on  the same side as 

Fig. 1. Arteries of arcuate and interlobular arteries (arrowheads) 
and glomerulitis of central extravascular type (arrows) are observed 
in the same vascular tree, with intervening unaffected arteries. Peri- 
odic acid-methenamine silver, x 20 

the h i la r  a r t e r i o l a r  lesion in con t r a s t  to the o the r  capi l -  
laries which  were  unaf fec ted  or  on ly  sl ightly affected.  
W h e n  h i la r  a r te r io l i t i s  was nea r ly  c i rcumferent ia l ,  al-  
mos t  all  capi l la r ies  were involved.  

Two h u n d r e d  and  f i f ty- two g lomerul i  were observed,  
inc luding  71 affected g lomerul i  (Table 1). In  these, f ibr in  
exuda t i on  was obse rved  in 56 bu t  was no t  seen in the 
o the r  15. 

Glomeru l i t i s  wi th  f ibr in  e x u d a t i o n  was t e rmed  acute  
glomerul i t i s .  In  acu te  g lomerul i t i s ,  a t  least  five his to logi-  
cal variet ies  cou ld  be d is t inguished  (Table 1, Fig. 3). 

There  was a cent ra l  ex t r avascu la r  type which  ap-  
pea red  to be de r ived  f rom hi lar  ar ter iol i t is ,  resul t ing in 
segmenta l  necro t i z ing  glomerul i t i s .  This  was c o m p o s e d  
o f  g l o m e r u l a r  tuf t  necrosis  covered  with  cel lular  cres- 
cents, wi th  evidence o f  rup tu res  o r  the d i sso lu t ion  o f  
B o w m a n ' s  capsu le  and  a pe r i c apsu l a r  in ters t i t ia l  inf lam-  
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Fig. 2 a, b. Segmental necrotizing glomerulitis originating in extrag- 
lomerular capsular arteriolitis. Serial sections of the glomerulus 
are as follows: a extraglomerular capsular arteriolitis (arrow); b 
hilar arteriolitis (arrow) with segmental dissolution of Bowman's 
capsule (arrowheads). Periodic acid Schiff, x 170 

mation associated with inflammatory cell infiltration 
(Figs. 3 a, b). Each component of the segmental lesions 
was located on the same side as eccentric hilar arteriolitis 
and fused with each other. Central extravascular type 
acute glomerulitis was divided into two subtypes: A1 
(Fig. 3 a) and A2 (Fig. 3 b). In A1 glomerulitis, the path- 
ological changes of Bowman's capsule were localized ad- 
jacent to the site of fibrin exudation. However, the extent 
of the capsular change was greater than that of fibrin 
exudation in A2 glomerulitis. There were 25 glomeruli 
in the A1 group. The necrotizing and destructive lesions 
of the glomerular tuft were observed in and around the 
region of fibrin exudation, the amount of which was 
relatively large (estimated semiquantitatively, from + 
to 2 +)  except for 2 glomeruli. In these glomeruli, nearly 
unaffected capillaries except for a mild degree of collapse 
were observed in addition to the necrotizing lesion. Fi- 
brinoid necrosis of the glomerular tuft was covered with 
cellular crescents accompanied by capsular dissolution 
and pericapsular interstitial nephritis infiltrated by in- 
flammatory cells. There were 16 glomeruli in the A2 
group. The structure of the glomerular tuft was almost 
completely destroyed, resulting in hardly any capillaries 

being left. Glomeruli of this group, except for 1 glomcru- 
lus, were associated with only a small amount of fibrin 
exudation (estimated semiquantitatively, _+), but with 
fibrocellular or fibrous crescents, comparatively broad 
dissolution of Bowman's capusle and interstitial inflam- 
matory cell infiltration with mild fibrosis. Even segmen- 
tal sclerosis was observed in these glomeruli. 

The central intravascular type of lesion typically 
showed intra-arteriolar fibrin thrombus and fibrinoid 
necrosis of the glomerular tuft, without large crescents 
or manifest changes of Bowman's capsule (Fig. 3 c). 

The peripheral extravascular type, originated in glo- 
merular capillaries without any involvement of the hilar 
arteriole (Fig. 3 d). This type was composed of peripheral 
glomerular tuft necrosis with fibrin exudation and small 
crescents. Rupture or dissolution of Bowman's capsule 
were observed adjacent to fibrin exudation. These capsu- 
lar lesions were located in the peripheral area of the 
capsule and did not continue to the hilar arteriole. 

The peripheral intravascular glomerulitis was a small 
lesion composed of fibrin thrombus within the capillary 
lumen, sometimes associated with small crescents 
(Fig. 3e). 

In mixed type glomerulitis (M glomerulitis), there was 
a mixed acute and chronic glomerulitis (Fig. 3 f). Fibrous 
and sclerosing segmental glomerular lesions were asso- 
ciated with the dissolution of Bowman's capsule involv- 
ing in and around the hilar arteriole. 

In chronic glomerulitis, partial or widespread sclero- 
sis of the glomerular tuft without fibrin exudation and 
fibrous crescents with widespread dissolution of Bow- 
man's capsule were observed (Fig. 4). There were 13 glo- 
meruli in this chronic stage (Table 1). Chronic glomeruli- 
tis was classified into two subtypes: C1 (Fig. 4a) and 
C2 (Figs. 4b, c). No fibrin exudation was found, though 
inflammatory cell infiltration in and around the glomer- 
ulus was obvious in C1 glomerulitis. Neither fibrin exu- 
dation nor cell infiltration was observed, but sclerosis 
and fibrosis were observed in C2 glomerulitis (Fig. 4b, 
c). Eleven glomeruli in the chronic stage were classified 
in the C1 group (Fig. 4a). Segmental sclerosis of the 
glomerular tuft, fibrous crescent and fibrous interstitium 
infiltrated by inflammatory cells were observed associat- 
ed with widespread capsular changes seemingly occur- 
ring in the vicinity of the hilar arteriole in this group. 
Only 2 glomeruli were classified in the C2 group 
(Figs. 4b, c). Both showed segmental sclerosis, fibrous 
crescent and dissolution of capsule, while the remaining 
part of each glomerulus, including Bowman's capsule, 
remained almost intact. 

The extent of the remnant of Bowman's capsule was 
measured in the following manner: a capsule of each 
section was divided into four equal parts, and the 
number of quadrants was the extent of the section: a 
remnant of only one-quarter of the original capsule was 
designated 1, about half a capsule was 2, an almost total- 
ly circumferentially intact capsule was 4. Then, the aver- 
age of each number of more than ten sections in each 
glomerulus was regarded as representative of the rem- 
nant surface area of the glomerulitis. This average was 
designated as the remnant of Bowman's capsule, that 
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is, the remnant capsule (RC) score. The average RC 
score in each group of glomerulitis is shown in Table 1. 

The average RC score described above was analysed 
statistically by the Mann-Whitney test (Table 1). The dif- 
ference between A1 and A2 was statistically significant 
well beyond the 0.1% level, A2 and M was statistically 
significant well beyond the 0.1% level, AI and M was 
statistically significant beyond the 5% level, and A2 and 
C1 was statistically significant well beyond 1% level. 

The prevalence of the involved glomeruli was 44 of  
88 (50%) in the outer third, and 27 of  164 (16.5%) in 
the inner two-thirds of  the renal cortex (Table 1). Out 
of the involved glomeruli in each part, A2 + C1 glomeru- 
li, which were affected widely, were 25 of  44 (56.8%) 
in the outer third, and 2 of  27 (7.4%) in the inner two- 
thirds. 

Based on the histopathological characteristics de- 
scribed above, including RC score, we concluded that 
the A1 glomerulitis was the most prevalent in acute glo- 
merulitis, suggesting that the initial segmental inflamma- 
tion predominantly originates in and around the hilar 
arteriole (Fig. 5). In some glomeruli, only a single in- 
f lammatory attack occurred. With time, these glomeruli 
progressed to the healed stage of segmental necrotizing 
lesions, manifested by C2 glomerulitis. After some unde- 
termined interval, however, a second segmental inflam- 
mation occurred in a large number of  glomeruli, fre- 
quently on the other side of  the hilar arteriolar wall 
or in the most proximal area within the capillaries free 
from the initial inflammation, manifested by a mixed 
type glomerulitis. With the passage of  time, there were 
decreases in the amount  of fibrin exudation with spread- 
ing of  dissolution of  Bowman's capsule (A2 glomeruli- 
tis), resulting in the almost global destruction of the 
glomerular structures (C1 glomerulitis). 

<: 

Fig. 3 a-f. Acute glomerulitis, a A1 type central extravascular acute 
glomerulitis. Segmental fibrinoid necrosis of glomerular capillaries 
originating in the hilar arteriole. A part of Bowman's capsule adja- 
cent to the hilar arteriole is ruptured (arrowheads) by fibrin exuda- 
tion (arrows) originated in the hilar arteriole. Masson trichrome, 
• 150. b A2 type glomerulitis. Segmental glomerular sclerosis and 
widespread dissolution of Bowman's capsule (arrowheads') associat- 
ed with interstitial inflammatory cell infiltration. Fibrin exudation 
(arrows) is localized and scanty. Periodic acid Schiff, x 100. c Cen- 
tral intravascular type. Segmental fibrinoid necrosis of glomerular 
capillaries derived from fibrin thrombus (arrow) in hilar arteriole. 
Masson's trichrome, x 150. d Peripheral extravascular type. Fibrin- 
oid necrosis of the peripheral part of glomerular capillaries (arrows) 
and cellular crescent with fibrin exudation. A part of Bowman's 
capsule adjacent to fibrin exudation is destroyed (arrowheads). 
Masson's trichrome, x 150. e Peripheral intravascular type. Intra- 
capillary fibrin thrombus (arrows) is observed. Periodic acid-meth- 
enamine silver, x 120. f Mixed type glomerulitis. Segmental glo- 
merular sclerosis, fibrous small crescent (star) and dissolution of 
Bowman's capsule (arrowheads) involving one side of the hilar ar- 
teriole are observed in the upper-left part of the glomerulus. Cen- 
tral extravascular type segmental acute glomerulitis with a large 
amount of fibrin exudation (snow stars) is observed in the right 
part of the glomerulus. Periodic acid-methenamine silver, x 150 

Discussion 

The relationships between vascular and glomerular le- 
sions recognized in this case are summarized as follows. 
Arcuate and interlobar arteritis and glomerulitis was ob- 
served in the same vascular tree. Some arteriolitis, origi- 
nated in the extraglomerular capsular region, spread 
through hilar arteriole into glomerular capillaries, lead- 
ing to segmental necrotizing glomerulitis. In such lesions, 
both eccentric arteriolitis and segmental glomerulitis 
were contiguous. The morphological features of  the cen- 
tral extravascular type of  glomerulitis, which was the 
most common in this study, was closely similar to those 
of glomerulitis originating in the extracapsular arterioli- 
tis. The process of morphogenesis of the global glomeru- 
litis probably results from segmental glomerulitis occur- 
ring more than twice in each glomerulus, resulting in 
a fully developed glomerulitis. In the developmental pro- 
cess of  glomerulitis, each glomerular lesion showed a 
segmental and eccentric distribution, having a tendency 
to occur at or near bifurcations, that is, around the vas- 
cular poles. 

The vascular lesions were segmental, eccentric in dis- 
tribution and located predominantly at bifurcations, as 
already reported by many authors (Heptinstall 1983; 
D'Agati  and Appel 1989). Some arteriolitis spreading 
continuously into the glomerulus resulted in necrotizing 
glomerulitis (Fig. 2a, b). When an intracapsular (hilar) 
arteriole was spared, there was no inflammation in the 
glomerulus. In contrast, when intracapsular arterioles 
were affected by vasculitis, glomerulitis was observed 
to be associated with arteriolitis. When intracapsular ar- 
terioles were affected circumferentially, all capillaries 
were involved, resulting in widespread or nearly global 
glomerulitis. When intracapsular arterioles were affected 
predominantly in an eccentric fashion, glomeruli were 
also involved in a segmental manner and the glomerular 
lesion spread continuously on the same side of  arterioli- 
tis. With these findings, it seems that the glomerulitis 
derived from arteriolitis can be regarded as the distal 
end part  of arteriolitis. 

The most prominent glomerular alteration was focal 
segmental necrotizing glomerulitis with crescents, 
especially of  the central extravascular type (Fig. 3a). 
Glomerulitis of  this type displayed glomerular tuft fi- 
brinoid necrosis, cellular crescents, rupture or dissolu- 
tion of  Bowman's capsule and pericapsular interstitial 
inflammatory cell infiltration. Each component  was lo- 
cated on the same side, fusing one with another and 
deriving from eccentric hilar arteriolitis. These findings 
are quite similar to granulomatous inflammation in We- 
gener's granulomatosis, which originates in hilar arterio- 
litis as suggested by McManus and Hornsby (1951) and 
Yoshikawa and Watanabe (1984). Weiss and Crissman 
(1984) suggested that prior necrosis was the cause of  
sclerosis based on the observation of  fragmented glomer- 
ular basement membrane within the healing glomerulus 
in Wegener's granulomatosis. Serra et al. (1984) also re- 
ported that in patients with vasculitis who had received 
serial biopsies a tendency toward sclerosis of the pre- 
viously necrotizing glomerular lesions was seen. Thus, 
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N A1 M A2 C1 

C2 
Fig. 5. Schematic representation of the developmental process of 
inflammatory glomerular changes. Recurrence of segmental inflam- 
mation more than twice in each glomerulus leads to the whole 
glomerular involvement. N, Normal glomerulus, Bowman's cap- 
sule, and hilar arteriole; A1, AI type acute glomerulitis; M, mixed 
type glomerulitis; A2, A2 type acute glomerulitis; CI C1 type 
chronic glomerulitis; C2, C2 type chronic glomerulitis. Fibrin exu- 
dation ( ~_~_~= ), sclerotic lesion (~.~), inflammatory cell infiltration 
('-.:.-:) 

the sequential lesion in each glomerulitis was apparently 
determined by the amount  of  fibrin exudation, the char- 
acter of  crescents and of  the glomerular and interstitial 
changes. In 6 mixed type glomeruli in this case, all seg- 
mental  dissolution of  Bowman's  capsule occurring 
around the hilar arteriole was associated with fibrous 
crescents. This finding indicates that segmental necrotiz- 
ing lesions originated first in hilar arteriolitis, that is, 
that the initial inf lammatory attacks were all of  the cen- 
tral extravascular type. 

As for acute glomerulitis, the average RC score was 
3.5 in the A1 group, suggesting that about five-sixths 
of  the area was preserved in AI  glomeruli (Table 1). The 
average RC score was 0.8 in the A2 group, suggesting 
that only a quarter of  the area was preserved in A2 
glomeruli. In the C1 group, the average RC score was 
0.2, suggesting that almost  the whole capsule had disap- 
peared. In mixed type glomeruli, the average RC score 
was 2.8, suggesting that about  a quarter  of  the area 
was destroyed by the initial segmental necrotizing glo- 
merular  inflammation. In the early stages of  segmental 
glomerulitis, rupture of  the capsule is usually adjacent 
to the site of  origin of  the fibrin exudation. In an ad- 
vanced stage, associated with fibrosis o f  crescents and 
interstitium, the dissolution of the capsule became more 
widespread. Thus, the RC score is throught to vary not 
only according to the size but also to the stage of evolu- 
tion of  segmental necrotizing glomerulitis. A small RC 
score may indicate two possibilities. One is that the le- 
sion of  segmental glomerulitis is small; the other is that 

Fig. 4a-c. Chronic glomerulitis, a C1 type. Segmental glomerular 
sclerosis with widespread dissolution of Bowman's capsule (arrow- 
heads') associated with inflammatory cell infiltration. Periodic acid 

Schifl; x 120. b C2 type. Segmental sclerosis, fibrous crescent and 
dissolution of capsule (arrowheads') are continuous with the hilar 
arteriole, which is thought to be the origin of necrotizing inflamma- 
tion. Periodic acid Schiff, x 120. e C2 type. Segmental sclerosis 
with small fibrous crescent (star) is observed in the periphery of 
glomerular capillaries. Bowman's capsule adjacent to this scleros- 
ing lesion is destroyed (arrowheads). Periodic acid Schiff, • 150 
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the lesion is in an early stage of segmental glomerulitis. 
Similarly, a large RC score may also indicate two possi- 
bilities. One is that the lesion is large; the other is that 
the lesion is old or in the healed stage. 

The progress from segmental lesion to nearly global 
granulomatous lesion by continuous evolution, originat- 
ing in hilar arteriolitis extending along the pericapsular 
space, was suggested by Yoshikawa and Watanabe 
(1984), based on their investigations of granulomatous 
glomerulitis in Wegener's granulomatosis. However, in 
this study, it was concluded that there was a disparity 
of age between A1 glomerulitis and A2 glomerulitis, 
which was well documented by the statistical difference 
between the RC scores of each type of glomerulitis (Ta- 
ble 1). In the mixed type (M glomerulitis), it was sug- 
gested that after the initial segmental glomerulitis had 
occurred, the second occurred at some undetermined in- 
terval. M glomerulitis proceeded into A2 glomerulitis 
and consequently resulted in C1 glomerulitis with the 
disappearance of  fibrin exudation. Further, segmental 
necrotizing glomerulitis, accompanied by the dissolution 
up to half of  the surface of  Bowman's capsule (as in 
one glomerulitis in the C2 group, Fig. 4b), occurred 
more than twice at some undetermined intervals, leading 
to involvement of the whole glomerulus. When the initial 
inflammation originated on one side of  the hilar arterio- 
lar wall, the subsequent episode was apt to occur on 
the other side (Fig. 3 f). When the initial inflammation 
involved the arteriolar wall almost circumferentially, the 
second was apt to occur in the most proximal area, with- 
in the preserved capillaries. That  is, the second episode 
seemed to have a tendency to occur adjacent to the site 
of  origin of  the first. Segmental necrotizing glomerulitis 
was eccentric in distribution, had a tendency toward 
healing, and a high affinity to the hilar arteriole, which 
was near bifurcations of arteriole and glomerular capil- 
laries. This area is thought to be vulnerable to segmental 
inflammation, which recurs, evolving into the global de- 
struction of  the glomerular structures. 

Some authors regard segmental necrotizing glomeru- 
litis as a vasculitis of  glomerular capillaries, which are 
the smallest vessels. Davson et al. (1948) reported for 
the first time that glomerular lesions were the only evi- 
dence of  vasculitis within the kidney from a careful au- 
topsy study of two patients with panarteritis nodosa. 
Yoshikawa and Watanabe (1984) reported, in 24 cases 
of Wegener's granulomatosis, that vasculitis in the kid- 
ney was noted in all 13 patients with granulomatous 
glomerulonephritis, whereas it was infrequent in those 
without granulomatous crescents, occurring in only 3 
of  11 kidneys. Serra et al. (1984) reported that after pro- 
longed follow-up, a substantial port ion of  patients pre- 
senting with necrotizing and crescentic glomerulonephri- 
tis developed full expression of  systemic vasculitis. Shi- 
bata (1981), after a thorough investigation of autopsy 
findings and the clinical course of systemic lupus erythe- 
matosus, pan (poly) arteritis nodosa, and primary glo- 

merulonephritis in many cases reported that glomerulo- 
nephritis could be a manifestation of  systemic vasculitis. 
Thus, glomerulonephritis itself could be a manifestation 
of  vasculitis of  the smallest vessels. 

Finally, in relation to the glomerular changes in par- 
ticular sites in the cortex, it was observed that the ratio 
of involved glomeruli in the outer layer (50.0%) was 
higher than that in the inner layer (16.5%) in our study 
(Table 1). In addition, the ratio of  A 2 + C 1  glomeruli 
in the outer layer (56.8%) was higher than that in the 
inner layer (7.4%): the extent of  the lesions in each in- 
vovled glomerulus in the outer layer was comparatively 
larger than that in the inner layer. In Wegener's granulo- 
matosis, Watanabe et al. (1981) reported that granulo- 
matous glomerular lesions were more prevalent in the 
outer layer of  the cortex. Considering these findings, 
it can be speculated that in the outer cortex there is 
an area having an affinity for glomerulitis. In this area, 
with the passage of  time, many glomeruli become in- 
volved in a segmental pattern with some glomeruli repea- 
tedly affected. Thus in patients in the advanced stage, 
glomerular involvement is large in number and more 
widespread or global in each glomerulus, especially in 
the outer cortex. 
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