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Abstract  The diagnostic value of the nasal biopsy in the 
early diagnosis of Wegener 's  granulomatosis and its val- 
ue in prognosis were examined in 11 patients with a clin- 
icopathological diagnosis of the disease. The vascular le- 
sions found included microabscess in the vascular walls 
in 82%, leukocytoclastic capillaritis in 73%, fibrinoid ne- 
crosis of blood vessels in 45%, leukocytoclastic endovas- 
culitis in 27%, and palisading granuloma in vascular wall 
in 9% of cases. The extravascular lesions included pali- 
sading granuloma in all cases, microabscess in 91%, and 
diffuse granulomatous tissues in 82%. Palisading micro- 
granuloma (82%) was more frequent than palisading 
macrogranuloma (45%). After therapy, complete remis- 
sion occurred in 8 patients, but 3 patients died of sepsis, 
diffuse pulmonary haemorrhage, and cerebral haemor- 
rhage. Comparison of the frequency of each finding in 
the nasal biopsy specimens between patients who 
achieved remission and those who died showed that leu- 
kocytoclastic vasculitis was found more commonly in fa- 
tal cases, and leukocytoclastic endovasculitis was ob- 
served only in fatal cases. Palisading granuloma as a vas- 
cular or extravascular lesion is the primary and most im- 
portant finding in a histopathological diagnosis of  Wege- 
ner 's granulomatosis, microabscess in vascular walls is a 
secondary but the next most important finding, and leu- 
kocytoclastic vasculitis heralds dissemination of the dis- 
ease and poor prognosis. It requires aggressive therapy. 
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Introduction 

Wegener's (pathergic) granulomatosis is a systemic dis- 
ease which classically affects the upper respiratory tract, 
lung and kidney [10, 15]. Historically, autopsy pathology 
provided most of  the tissue for morphological investiga- 
tion. Since prompt treatment with immunosuppressive 
and cytotoxic agents can modify or eliminate the aggres- 
sive course of  this disease [6], clinicians and pathologists 
should not wait for the development of  the classic triad 
of organ involvement to appear before making the diag- 
nosis. The nasal mucosa is frequently involved in Wege- 
her 's  granulomatosis [7] and is an easily accessible site 
for biopsy, for which reason accurate interpretation is 
important. We here evaluate the diagnostic information 
contained in the nasal biopsy in a patient with suspected 
Wegener 's granulomatosis and correlate it with progno- 
sis. 

Materials and methods 

The files of the Laboratory of Surgical Pathology of the Tokyo 
Medical and Dental University Hospital were searched for all na- 
sal mucosal biopsies from patients with Wegener's granulomatosis 
over the period 1970-1991. We reviewed all of the pathological 
material of 22 patients with a clinical, pathological or clinico- 
pathological diagnosis of Wegener's granulomatosis. There were 
35 biopsies of nasal mucosa, 13 biopsies of mucosa of paranasal 
sinuses, 8 transbronchial biopsies of lung, 4 needle biopsies of 
kidney, and 3 biopsies of skin. Thirteen cases came from patients 
seen at the above University Hospital and 9 cases were from con- 
sultations from other hospitals. 

All cases were studied histologically with haematoxylin-eosin- 
stained slides. Most of the cases were studied also with additional 
histochemical stains, including elastic tissue, Masson's trichrome, 
reticulum, periodic acid-Schiff, acid fast, methenamine silver, and 
phosphotungstic acid-haematoxylin. These special stains had been 
performed for various reasons but primarily to study blood vessels 
and to exclude infection. Mycobacterial and fungal i~fections 
were excluded by culture. 

Of the 22 patients, the nasal biopsies in 11 patients with a clin- 
ical diagnosis of Wegener's granulomatosis were not histopatho- 
logically consistent with this disease. Three cases had T-cell lym- 
phoma of nasopharyngeal origin, 2 cases had nasal tuberculosis, 
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Table 1 Clinical findings of 11 cases of nasal Wegener's granulomatosis (CP cyclophosphamide, P prednisone, DPH 
haemorrhage, CH cerebral haemorrhage) 

diffuse pulmonary 

Case no. Age/sex Presenting signs/symptoms Period to ELK class Therapy Outcome 
biopsy 

1 19/F Headache, nasal obstruction 3 months E CP Remission 
2 38/F Fever, lung infiltrates 1.5 months EL CP+P Remission 
3 23/F Nasal discharge, epistaxis, 3 years E CP+P Remission 

nasal obstruction, hearing loss 
4 27/F Malaise, lung infiltrates 8 months ELK CP+P Remission 
5 53/F Nasal obstruction, epistaxis 1 year, 4 months EL CP+P Remission 
6 71/F Fever, nasal discharge, 1 month E CP+P Remission 

epistaxis 
7 22/M Lung infiltrates 1 month EL CP+P Remission 
8 45/F Fever, sore throat 3 months E CP+P Remission 
9 46/F Rhinorrhoea, headache, 2-3 years ELK P Death (sepsis) 

nasal obstruction 
10 61/M Rhinorrhoea, hearing loss, 1 year, 2 months ELK CP+P Death (DPH) 

cough, sputum 
11 68/M Rhinorrhoea, epistaxis 1 month ELK CP+P Death (CH) 

and 6 cases had chronic non-specific rhinitis. The remaining 11 
cases with clinicopathological features characteristic of Wegener's 
granulomatosis comprised the body of the study. 

Results 

Clinical 

Four patients were male and 7 were female with an aver- 
age age of 43 years (range 19-71 years). Eight patients 
had signs and symptoms from the upper respiratory tract, 
3 patients had lung infiltrates on chest radiographs, and 2 
patients had hearing loss. Nine patients were treated with 
corticosteroids and cyclophosphamide, 1 patient was treat- 
ed with corticosteroids alone (case 9), 1 patient was treat- 
ed with cyclophosphamide and radiation therapy to the na- 
sal sinuses (case 1). Clinical follow-up ranged from 1 
month to 18 years. Complete remission occurred in 8 pa- 
tients. One patient had a healthy baby while in remission 
(case 4). One patient (case 5) died of colonic carcinoma 
after being in remission for 15 years. One patient died of 
sepsis, 1 died of diffuse pulmonary haemorrhage, and 1 
died of  cerebral haemorrhage unrelated to Wegener's 
granulomatosis. Case 10 has been reported previously 
[17]. The clinical findings are summarized in Table 1. 

the early diagnosis of Wegener's granulomatosis in the 
lung [12], we analysed the cases in terms of the type of 
necrosis and inflammation, the location of disease within 
the nasal mucosal microanatomy, separation into vascu- 
lar and extravascular (parenchymatous) lesions, and as- 
sociated reactions. 

Palisading granuloma (Figs. 1, 2) was defined [12] as 
an aggregate of histiocytes whose elongated nuclei had 
long axes parallel to each other and perpendicular to a 
nidus containing neutrophils, and nuclear dust. The pali- 
sading granuloma was observed in both vascular (Fig. 3) 
and extravascular lesions. We separated palisading gran- 
uloma into palisading microgranuloma (<1 ram) and pal- 
isading macrogranuloma (>and =1 mm). We defined leu- 
kocytoclastic endovasculitis (Fig. 4) as marked polymor- 
phonuclear and mononuclear infiltration of the intima, 
associated with fibrinoid necrosis, nuclear dust and nar- 
rowed lumen but without prominent transmural inflam- 
mation. We defined leukocytoclastic capillaritis (Fig. 5) 
as fibrinoid necrosis of walls of capillaries associated 
with neutrophils and nuclear dust as previously defined 
in the lung [11, 12]. We defined diffuse granulomatous 
tissue as sheets or tentacles of epithelioid histiocytes in- 
cluding multinucleated giant cells associated with lym- 
phocytes, plasma cells, or eosinophils. 

Pathological 

The nasal biopsies ranged in size from 2 to 7 mm in 
greatest dimension. The tissue consisted of oedematous 
and inflamed lamina propria up to 2 mm in thickness cov- 
ered by a single layer of columnar epithelial cells. The 
lamina propria contained arterioles and venules in addi- 
tion to capillaries but rarely arteries of veins, or identifi- 
cation of  vasculitis using the criterion of  vessel wall de- 
struction was problematic or precluded in such samples. 

Following previous experience which emphasizes rec- 
ognition of micronecrosis and palisading granuloma for 

Fig. 1 Palisading microgranuloma consisting of an aggregate of 
histiocytes whose elongated nuclei had long axes parallel to each 
other and perpendicular to a nidus containing neutrophils, and nu- 
clear dust. Inflamed nasal glands in the left lower corner. H & E 
stain, x 185 
Fig. 2 A part of the palisading macrogranuloma with an aggregate 
of histiocytes. Necrosis on the right. H & E stain, x480 
Fig. 3 Palisading microgranuloma in a vascular wall with a nar- 
rowed lumen. H & E stain, x185 
Fig. 4 Leukocytoclastic endovasculitis is characterized by marked 
polymorphonuclear and mononuclear infiltration to the intimal 
side of the vascular walls, associated with nuclear dusts and nar- 
rowed lumen. H & E stain, x220 
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Fig. 5 Leukocytoclastic capillaritis with an accumulation of neu- 
trophils and nuclear dusts in and around walls of capillaries. H & 
E stain, x130 

Fig. 6 Microabscess in a venule (cross-section). H & E stain, 
x200 

Fig. 7 Microabscess in a venule (longitudinal section). H & E 
stain, x210 

Fig. 8 Fibrinoid necrosis of blood vessels and leukocytic infiltra- 
tion with multinucleated giant cells in the parenchyma. H & E 
stain, x500 

Fig. 9 Smaller lesion in which a tiny necrotic focus is surrounded 
by polymorphous leukocytes, histiocytes and two multinucleated 
giant cells. H & E stain, x170 

Fig. 10 Larger microabscess with a few histiocytes and no obvi- 
ous multinucleated giant cells. H & E stain, x170 
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Fig. 11 Microabscesses in the parenchyma in mucosal biopsy 
specimen. H & E stain, x l l 0  

Ar ter ia l  and venous  invo lvement  took several  forms:  
mic roabscess  in the wall ,  f ibr inoid  necrosis ,  l ymphoh i s t i -  
ocyt ic  infi l trate,  pa l i sad ing  granuloma,  l eukocy toc las t i c  
endovascul i t i s ,  l eukocy toc las t i c  capi l lar i t i s  and fresh or  
o rgan ized  thrombosis .  Two or  more  o f  these changes  
were  presen t  in each  case. Mic roabsces s  was ident i f ied  
in the vascu la r  wal ls  o f  venules  (Figs.  6, 7), ar ter ioles ,  
and smal l  muscu la r  ar ter ies  in 9 cases  (82%). Leukocy to -  
c las t ic  capi l la r i t i s  was ident i f ied  in 8 cases  (73%),  f ibr in-  
oid  necros is  o f  b lood  vessels  (Fig.  8) in 5 cases  (45%),  

l eukocy toc las t i c  endovascul i t i s  in 3 cases  (27%), and 
palisading granuloma in the wall in one case (9%) (Fig. 
3). 

Extravascular lesions also took several forms: palisad- 
ing granu loma,  diffuse g ranu lomatous  t issue with mul t i -  
nuc lea ted  g iant  cells,  mic roabscess  and neut rophi l ic  in- 
f i l t rat ion of  mucous  glands.  Pa l i sad ing  g ranu loma  was 
seen in all  cases,  whi le  pa l i sad ing  m i c r o g r a n u l o m a  
(82%) was more  f requent  than pa l i sad ing  macrogranu lo -  
m a  (45%). Pa l i sad ing  m i c r o g r a n u l o m a  could  be seen in 
its ent i re ty  because  of  the smal l  size of  the b iopsy  speci-  
mens,  appear ing  as a t iny necrot ic  focus sur rounded  by  
leukocytes  and h is t iocytes  (Figs.  9, 10), whereas  only a 
por t ion  of  a pa l i sad ing  m a c r o g r a n u l o m a  might  appear  in 
the spec imen.  Some t imes  a pa l i sad ing  g ranu loma  
seemed  to evolve  f rom a microabscess .  Mic roabscesses  
(91%) (Fig. 11) and diffuse g ranu lomatous  t issue (82%) 
were  both very common.  Necros i s  (91%),  eos inoph i l i a  
(91%) and haemos ide r in  depos i t ion  (27%) were  associa t -  
ed react ions.  

The h i s topa tho log ica l  f indings  in the nasal  b iops ies  
are summar i zed  in Table 2. 

We also c o m p a r e d  the f requency  o f  each f inding in 
the nasal  b iops ies  f rom pat ients  who achieved remiss ion  
and f rom those who died. Leukocy toc la s t i c  vascul i t i s  
was more  c o m m o n  in fatal  cases.  Leukocy toc la s t i c  endo-  
vascul i t is  was obse rved  only  in fatal  cases.  There  was no 
d i f ference  o f  the f requency  o f  o ther  f indings  be tween  the 
two groups.  

Table 2 Histological findings and prognostic features in 11 cases of nasal Wegener's granulomatosis 

Outcome 

Remission 

Case no. 
1 2 3 4 5 6 7 8 (%) 

Fatal 

Case  no. 
9 10 11 (%) 

Total 

(%) 

Vascular lesions 

Microabscess in vascular wall + + + 0 + + + 0 
Fibrinoid necrosis + + + 0 0 0 0 + 
Lymphohistiocytic infiltrate 0 0 + + 0 + + 0 
Fresh or organized thrombosis + 0 + 0 0 0 0 0 
Palisading granuloma 0 0 0 0 0 0 0 0 
Leukocytoclastic endovasculitis 0 0 0 0 0 0 0 0 
Leukocytoclastic capillaritis 0 0 0 + + + + + 

Extravascular lesions 

Palisading granuloma + + + + + + + + 
Palisading microgranuloma + 0 + + + + + 0 
Palisading macrogranuloma + + 0 0 0 0 0 + 
Diffuse granulomatous tissue 0 + + + + + + 0 

with multinucleated giant cells 
Microabscess 0 + + + + + + + 
Neutrophilic infiltration + 0 + 0 + + + + 

to nasal glands 

Associated reactions 

Necrosis + + + + + + + + 
Eosinophilia 0 + + + + + + + 
Haemosiderin 0 0 0 + + 0 0 0 

75 + + + 100 82 
50 0 0 + 33 45 
50 + 0 0 33 45 
25 0 0 0 0 18 

0 + 0 0 33 9 
0 + + + 100 27 

63 + + + 100 73 

100 + + + 100 100 
75 + + + 100 82 
38 + + 0 66 45 
75 + + + 100 82 

88 + + + 100 91 
75 + + + 100 82 

100 + 0 + 66 91 
88 + + + 100 91 
25 0 + 0 33 27 
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Discussion 

Wegener's granulomatosis may be a clinical, histopatho- 
logical or clinicopathological diagnosis. In this work we 
focus on the utility of nasal biopsy to provide a histo- 
pathological diagnosis without waiting for clinical or 
pathological evidence of disease in other organs. As in 
the lung [12], we find that in the nasal and sinus mucosa 
palisading granuloma and microabscess are the most dis- 
criminating features for the pathological diagnosis of 
Wegener's granulomatosis. These two features can be 
observed in both vascular and extravascular locations. 
We do not believe that these lesions must be located in 
blood vessels to establish the diagnosis. 

After reviewing 30 nasal biopsy specimens from 17 
patients, Del Buono and Flint [2] reported the frequency 
of granulomatous vasculitis, non-granulomatous vasculi- 
tis, extravascular necrotic foci, and giant cells as 4/17 
(24%), 3/17 (18%), 6/17 (35%), and 10/17 (59%), respec- 
tively. Colby et al. [1] added their own data of 28 biopsies 
to the 30 biopsies of Del Buono and Flint, and reported 
the frequency of vasculitis, necrosis, giant cells, eosino- 
phils, and microabscess as 28/58 (48%), 31/58 (53%), 
30/58 (52%), 39/58 (67%), and 19/28 (68%), respective- 
ly. Devaney et al. [4] reviewed a series of 126 biopsies of 
the head and neck region in 70 patients and reported the 
frequency of granulomatous vasculitis, geographic necro- 
sis, giant cells, and microabscess as 4/60 (7%), 12/60 
(20%), 28/60 (47%), and 20/60 (33%), respectively. 

Pathologists around the world have different concepts 
of vasculitis and the factors necessary to make the diag- 
nosis of Wegener's granulomatosis. Mark et al. [12] de- 
scribed the various types of vascular lesions seen in the 
lung biopsy in Wegener's granulomatosis. Devaney et al. 
[4] also described various vascular lesions in biopsies of 
the sinuses. In both studies granulomatous vasculitis was 
infrequent. We use the term granulomatous vasculitis to 
describe palisading granuloma or palisading histiocytes 
in the walls of blood vessels, but we do not believe that 
such vasculitis is essential for the pathological diagnosis 
of Wegener's granulomatosis. Rather, we find that micro- 
abscesses are more frequent and identified with ease, and 
thus more often decisive in the early histopathological 
diagnosis in the nasal and sinus biopsy. 

Infectious processes giving rise to pus or granulomas 
must be differentiated from the microabscesses seen in 
Wegener's granulomatosis. As defined here and else- 
where [12], palisading granuloma should be distinguished 
from a compact, rounded circumscribed granuloma. The 
latter, of tuberculoid or sarcoidal type, consists of aggre- 
gates of histiocytes and may undergo central fibrinous or 
caseous necrosis. We believe necrosis constitutes the pri- 
mary event in the formation of the palisading granuloma 
of Wegener's granulomatosis in nasal mucosa as well as 
lung whether or not it involves vascular walls. We support 
Fienberg's suggestion [8] that the palisading granuloma is 
the single most important observation leading to the diag- 
nosis of Wegener's (pathergic) granulomatosis and is vir- 
tually pathognomonic of the disease. 

Necrosis in nasal biopsies is variable and of little val- 
ue by itself for a specific diagnosis, because the biopsies 
are usually small, ulcerated and inflamed. Del Buono 
and Flint [2] recommended obtaining samples larger than 
5 mm in diameter from areas away from ulcerated sites. 
The nasal mucosa may heal quickly, and an initial biopsy 
of a healing or healed phase of the disease display only 
non-specific inflammation, so repeat biopsies have been 
useful. Deeper cuts or serial sections are useful for tiny 
specimens. The nasal cavity and paranasal sinuses are 
rarely examined at autopsy, and we might learn more 
about Wegener's granulomatosis if the sinuses were stud- 
ied in more detail when the opportunity arises. 

The relationship between antineutrophil cytoplasmic 
antibodies (ANCA) and Wegener's granulomatosis was 
recognized by van der Woude et al. [16] and confirmed 
by others [13, 14]. The target antigen is identified as pro- 
teinase 3, a neutral serine protease which is localized in 
azurophilic granules of neutrophils. ANCA is now subdi- 
vided as that which shows cytoplasmic staining (c- 
ANCA), and perinuclear staining (p-ANCA). Reactions 
of p-ANCA are directed against myeloperoxidase, elas- 
tase, and other lysosomal enzymes [5]. The specificity of 
c-ANCA for Wegener's granulomatosis has ranged from 
67% to 98%, so a negative c-ANCA test does not rule 
out the disease. Fienberg et al. [9] stated that correlation 
of clinical and histological findings remains the only de- 
finitive method of diagnosis in patients with negative 
tests for ANCA and that histopathological examination 
of tissue remains the gold standard. 

ELK classification [3] (upper airway or ear, nose, and 
throat - E, lung - L, kidney - K) is used for convenience 
to express the anatomical extent of Wegener's granulo- 
matosis. This classification ties together the classic triad 
and limited forms of the disease. Why the disease re- 
mains localized in some patients without treatment and 
disseminates in others even with treatment remains to be 
clarified. 

In summary, we describe the histopathological spec- 
trum of the nasal mucosal biopsies of the patients with 
Wegener's granulomatosis. Palisading granuloma as a 
vascular or extravascular lesion is the most distinctive le- 
sion, followed by microabscess in vascular walls and 
leukocytoclastic vasculitis. Furthermore, the type of le- 
sion has prognostic importance. Leukocytoclastic vascu- 
litis and especially leukocytoclastic endovasculitis indi- 
cate poor prognosis, because they were observed much 
more frequently in fatal cases. Leukocytoclastic endo- 
vasculitis is a morphological hallmark that portends dis- 
seminating disease and requires aggressive medical ther- 
apy. 
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