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Diagnostic Usefulness of Nasal Biopsy in
Wegener's Granulomatosis

ELIZABETH A. DEL BUONO, MD, AND ANDREW FLINT, MD

Wegener's granulomatosis (WG) frequently involves the upper
respiratory tract, and nasal mucosal biopsy is often initially used
to establish the diagnosis. To evaluate the diagnostic efficacy of
nasal biopsy in WG, we reviewed the pathologic features of 30
such biopsy specimens from 17 patients with well-documented
WG. Active vasculitis (granulomatous or nongranulomatous) was
identified in seven of the patients (41%). The presence of extra-
vascular foci of necrosis in lung biopsy samples has recently
received attention as a characteristic feature of WG. Similar foci
were found in the nasal samples from six of our patients, al-
though vasculitis was absent in the samples from two of them. If
extravascular foci of necrosis are regarded as characteristic or
even diagnostic of WG, two additional patients in our series
could be regarded as having had diagnostic nasal biopsies (nine
of 17 patients). Nasal biopsy could thus be considered as diag-
nostic in 53% of the patients. Samples larger than 5 mm in great-
est dimension were more likely to contain diagnostic features
than were smaller samples (P = 0.002). Hum PaTHOL 22:107-
110. Copyright & 1991 by W.B. Saunders Company

Wegener's granulomatosis (WG) s a systemic dis-
case which 1s frequeml\' lethal it untreated. While
prompt treatment with immunosuppressive and cy-
totoxic agents can significantly alter the aggressive
course of the disease. potentially severe side effects
may result from therapy.' In this light, histologic con-
firmation is usually sought to support the clinical di-
agnosis of WG betore therapy is instituted. The nasal
mucosa is often involved in WG and is an easily ac-
cessible biopsy site.? In this report we describe the
pathologic manifestations of nasal mucosal involve-
ment by WG and evaluate the diagnostic value of the
nasal bl()pS\.

MATERIALS AND METHODS

Demographic data, clinical findings, treatment, and
outcome were determined from the chnical records of 17
patients treated for WG at the University of Michigan Med-
1wcal Center, Ann Arbor, MI. Each patient manifested signs
and symptoms suggestive of WG and underwent nasal bi-
opsy. Three patients were regarded as having had diagnos-
tic specimens. Either a noninfectious granulomatous vascu-
litis of the lung (seven patients) or a necrotizing glomeru-
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lonephritis (seven patients) was subsequently histologically
documented in the remaining 14 patients whose nasal sam-
ples were regarded as nondiagnostic. The pathologic find-
ings of the 30 nasal and paranasal sinus biopsy samples
obtained from these patients formed the basis of this study.

From two 1o four routinely stained histologic sections
were reviewed for each mmplt‘ Silver methenamine and
Ziehl Neelsen-stained sections were examined for each
case; Tungal organisms and acid-fast bacilli were not iden-
tified. The elastica of blood vessels was examined with the
Movat pentachrome stain. The presence or absence of mu-
cosal ulcers was noted, as were the (vpes ol inflammatory
cells present in the submucosal stroma. "The size of the bi-
opsy sample was recorded and correlated with the presence
of vasculis (granulomatous or nongranulomatous) and
with foct ol extravascular necrosis (Fisher exact test).

Nongranulomatous vasculitis was detined as the pres-
ence ol fibrinoid necrosis and transmural inflammatory
cells within the walls of blood vessels, primarily venules and
arterioles, not located in or adjacent to an ulcer (Fig 1),
Enlarged. plump endothelial cells, fibrin thrombi, and ex-
travasated red blood cells were other otten-observed fea-
tures. When associated with a histocvtce infiltrate or
multinucleated giant cells, the findings were considered in-
dicative of granulomatous vasculitis™! (Fig 2). Rarely, pali-
sades of histiocytes were arranged around these toci. Int-
mal fibrosis was considered to be evidence of prior vascular
mjury. Clumped or “granular™ collagen comprised micro-
scopic foci of extravascular necrosis (Fig 3). The altered
collagen was often more eosinophilic than the adjacent un-
mvolved collagen. Clusters of neutrophils were often
present at these foci (Fig 4).

OBSERVATIONS
Clinical

The ages of the 17 patients ranged from 17 10 77
years (mean, 16 vears); 10 of the patients were male.
Sixteen patients presented with upper respiratory
tract disorder signs or symptoms. None of the pa-
tients had a history of asthma or had asthmatic symp-
toms. The remaining patient initially sought medical
attention because ot dyspnea and increased sputum
production; subsequent occurrence of upper respira-
tory tract disorder symptoms occasioned biopsy of the
nasal mucosa.

Sixteen of the patients were treated with steroids
and cytotoxic agents, and one of the patients also re-
ceived radiation therapy to the nasal lesion. Clinical
tollow-up intervals ranged from 1 month to 24 vears.
A single patient was lost to follow-up prior to the
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FIGURE 1. Nasal septum. Inflammatory cells involve a portion of a
venule lined by endothelial cells. Inflammatory cells are scattered
about the vessel as well. (Hematoxylin-eosin stain; magnification x
250)

initiation of therapy. A favorable response or com-
plete remission was noted in 15 patients: one patient
died trom sepsis during the first month of therapy.
The clinical findings are summarized in T'able 1.

Pathologic

Biopsy samples obtained from four patients
manifested granulomatous vasculitis (tive of 30 sam-
ples). An additional three patients had evidence of
nongranulomatous vasculitis (eight ot 30 samples).
Vasculitis was absent in the specimens obtained from
the remaining 10 patients, although specimens from
two of these patients demonstrated foci of extravas-
cular fibrinoid necrosis. Nine biopsy samples ob-
tained from four patients had both foci of extravas-
cular necrosis and either granulomatous (one patient)
or nongranulomatous vasculitis (three patients). Four
biopsy samples from three other patients manifested
granulomatous vasculitis although extravascular foci
of fibrinoid necrosis were absent. Intimal fibrosis or
fibrous obliteration of blood vessel lumens was noted
in nine samples obtained trom seven patients.

Variable numbers of plasma cells, lymphocytes,

FIGURE 2. Multinucleated giant cells and other inflammatory cells
partially destroy this blood vessel which is lined by swollen endo-
thelial cells (arrow). (Hematoxylin-eosin stain; magnification x 250))
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FIGURE 3. Extravascular necrotic focus. Note the granular ap-

pearance of the collagen. Most of the nuclei are intact. (Hematox-
ylin-eosin stain; magnification x 250.)

- = ER
4 . V’f

and neutrophils were present in 27 of the samples,
while scattered multinucleated giant cells and small
numbers of eosinophils were present in 16 and 19
biopsy specimens, respectively. Ulceration of the mu-
cosal surface was noted in 21 specimens. The patho-
logic features and their incidence are summarized in
Table 2.

A sample size larger than 5 mm in at least one
dimension was significantly correlated with the pres-
ence of an active vasculitis and foci of fibrinoid ne-
crosis (P = 0.002). The presence or absence of gran-
ulomatous vasculitis did not correlate with sample
size; this lack of correlation may have been due to the
paucity of samples which manifested this finding (five
ot 30 specimens).

DISCUSSION

Wegener's granulomatosis was first described by
Klinger® and subsequently reported in greater detail
by Wegener.® The marked nasal ulceration and ne-
crosis led Wegener to conclude that the nose was the
primary site of the disease which subsequently pro-
duced inflammation and necrosis of the lungs and
kidneys.” Over the ensuing years, however, diagnos-
tic criteria primarily emphasized the necrotizing
granulomatous lesions of the lower respiratory tract,
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FIGURE 4. Microabscess. Histiocytes surround the main cluster of
neutrophils. (Hematoxylin-eosin stain; magnification x 125)
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NASAL BIOPSY IN WEGENER'S GRANULOMATOSIS (Del Buono & Flint)

YABLE 1. Clinical Findings

Patient
No. Age/Sex

Presenting

Signs/Symptoms [herapy

1 RN Hemoptvsis, sinusits. cvdlophos/pred
shaking chills.
diaphoresis

2 18/M Sinusitis. chest pain. acral avddophos/pred
Ly anosis

3 B/ M Hoarseness, purulent nasal — «vdlophos/pred
discharge. hemoptysis,
hearing loss, weight loss

1 7580 Sinusits, headache, otalgia, evelophos/pred
tever. chills, weakness,
weight loss

5 77k Simusitis, rhinorrhea, evelophos/pred
cough. hemoptysis

£ AL Smusius, multiple upper avelophos/pred
respiratory infections,
bloody nasal discharge.
otalgia, ophthalgia.
hematuria

v 3r Recurrent epistaxis, ovclophos/pred
sinusitis, proprosis

8 150 Nasal congestion, fevers, ovelophos/pred
headache, malaise.
otalgia, lung nodules

9 17'M Epistaxis. nasal uleers, lung
ifilirates

o 39M Nasul congestion and avdlophos/pred
bloody discharge. otalgia.
perforated tvmpanic
membrane, weight loss

11 22k Saddle nose avdlophos/pred

[ BRIAY Sinusitis. pertorated nasal ovdlophos/pred
septum, epistaxis

1% RYR Epistanis. hemoptysis, avclophos/pred
cough, malatse.
pulmonary infilirates

8} 300k Stnusitis, hemoptyvsis, evclophos/pred
arthralgia

in 51:M Epistaxis, vetro-orbital ovddophos/pred.
pain. weakness radiation

therupy

16 H6°F Maxillary sinus pain. left avclophos/pred
SIS congestion

17 67 M Sputum production, cvelophos/pred

shortness ot breath

Abbreviations: cvclophos. avelophosphamide: pred, pred-
nisone.

and the presence of a generalized necrotizing vascu-
litis and glomerulonephritis.®¢ Carrington and Lie-
bow later drew attention to a subset of patients in
whom WG did not appear to involve the kidneys.'"
Currently, it is generally accepted that the dlaglmsls
ot WG requires the presence ot granulomatous in-
flammation, tocal necrosis, tibrinoid degeneration,
and multinucleate giant cells occurring in a patient
with the appropriate signs and symptoms.”

McDonald and his colleagues noted necrotizing
epithelioid granulomas and vasculitis involving small
arteries and veins in nasal samples obtained from 31
patients with WG.2 Some of the granulomas had
zones of fibrinoid necrosis while others contained mi-
croabscesses. The mvestigators did not. however, re-
port how manv of the samples manifested these tea-
tures. Fauci and Wolft observed similar histologic
tindings in nasopharyngeal samples obtained trom 10
patients with WG These workers described necro-
tizing granulomas with or without vasculitis in sam-
ples trom six of the patents. Biopsy samples from the
other four patients lacked specitic inflammatory
changes. Although Faua and Wollt noted that naso-
pharyngeal symptoms predominated in virtually all
of their patients, the diagnostic usetulness ot the na-
sal biopsy was not evaluated.

Our study demounstrates that, as rigidly detined
above. granulomatous vasculitis is not otten observed
in nasal mucosal samples obtained trom patieuts with
WG {four of 17 patients). To the extent that granu-
lomatous vasculius is an essential feature, nasal mu-
cosal biopsy does not appear to be trequently diag-
nostic. In this regard, our experience is similar to that
of Devanev and his coworkers. In a series of patients
with WG, granulomatous vasculitis was observed by
these investigators in just 7% of nasal specimens. = It
the presence of nongranulomatous vasculitis is also
considered indicative of WG, an additional three pa-
tients in our series may be regarded as having had
diagnostic biopsies. ‘Thus, seven of 17 patients with
WG had diagnostic nasal or paranasal samples.

Fienberg!* ' noted that extravascular necrosis
or fibrinoid degeneration was usually present in WG
and often accounted for much of the tissue destruc-
tion. His observation has recently received renewed
emphasis. '™ Additionally, Mark. et al'® have con-
cluded from a study of 35 open lung biopsy samples
that the earliest histologically visible lesion of WG is a
small. usually extravascular. focus of collagen necro-
sis or fibrinoid degeneration.

Extravascular necrosis was observed 1 the
present study almost as frequently as was vasculis
(six and seven padents, respectively). While periph-
eral palisades of histiocvtes were not found about
these extravascular foci, multinudeated giant cells
were frequently present in adjacent areas. Although
not specific, the presence ot scattered multinucleated
giant cells in 16 of the sumples may serve as a helpful
diagnostic clue in the absence of a vasculitis or clear-
cut granulomatous nflammation.

Three patents had biopsy samples in which vas-
culitls was present in the absence of extravascular ne-

TABLE 2. Pathologic Findings

Vasculitis Tntimal Giant Stromal
G-V N-GV ENF and ENF Fibrosis Cells Intlammanon Ulcers
No. of patients 4/17 317 6/17 417 v 1O/7 16/17 1317
No. ot sumples/biopsies B30 ]/30 12/30 4/30 930 16/30 27050 2130

Abbteviations: G-V, granulomatous vasculitis: N-GV, nongranulomatous vasculditis; ENF.extravascular neerotic toct
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crosis. This observation differs from that of Fienberg
who did not observe vasculitis in the absence of these
extravascular foc1.!* Fienberg and McCluskey have
stated that the diagnosis of WG can be established in
many cases on the basis of biopsy specimens that do
not demonstrate a vasculitis, but in which extravascu-
lar granulomas are present.!® Samples from two of
our patients contained micronecrotic foct in the ab-

sence of an active vasculitis. In light of the views of

Fienberg and McCluskey, these samples could be con-
sidered as diagnostic of WG, thus raising to nine the
number of patients in our study who had diagnostic
nasal biopsy samples. To the extent that WG is not a
primary vasculitis, we agree with this view. The spec-
ificity of these findings has not been thoroughly eval-
uated, however, and infectious agents should always
be excluded by careful examination.

Current therapy has markedly improved the
prognosis of WG, although severe side effects may on
occasion complicate the clinical course." While the di-
agnosis of WG rests upon characteristic clinical fea-
tures, histologic confirmation is required to rule out
other disorders which may closely mimic the signs
and symptoms of WG, including infections, connec-
tive tissue disorders, Goodpasture's syndrome, and
hypersensitivity vasculitis."!'? When compared with
lung and renal biopsy. nasal mucosal biopsy is an in-
nocuous method for obtaining tissue for histologic
confirmation. Nevertheless, based upon our experi-
ence, nasal biopsy is of somewhat limited usetulness
when only traditional histologic criteria are used to

interpret them (41% of patients). In a clinical study of

77 patients with WG, Cordier et al' showed that pa-
tients died from WG primarily as a result of delays in
diagnosis. The diagnostic efficacy of nasal bxopsy is
enhanced when extravascular foci of necrosis are re-
garded as diagnostic (52% of patients). This enhance-
ment will help support this procedure as the initial
diagnostic procedure of choice. In order to further
maximize the usetulness ot these biops‘ies we recom-
mend obtaining samples larger than 5 mm in diame-
ter from areas away from ulcerated sites.
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