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Introduction

Wegener’s granulomatosis (WG) is a systemic disea-
se characterized by necrotizing granulomatous vas-
culitis, affecting mainly the upper airways, lungs
and kidneys1-3.

The incidence of WG ranges from 3 to 9.7 cases
per million / year4. The disease is more prevalent in
the Caucasian population and the average age of in-
volvement is about 40 years2,5,6.

Eye/nose/throat (ENT) involvement in WG oc-
cur in more than 75% of cases, reaching 90-100%
during disease evolution2,5,7-24. It is responsible for
considerable morbidity and chronic damage in
WG2,5,7-24.

Ophthalmologic involvement is also prominent
consisting of episcleritis, scleritis, lacrimal gland
obstruction, ptosis, ocular pain, diplopia, amauro-
sis, periorbital cellulitis and retro-orbital mass
(ROM) formation14-20. The latter occurs in 15-50% of
WG cases and can represent an isolated manifes-
tation of WG or as a consequence of adjacent para-
nasal sinuses inflamation11,18-23. However, this asso-
ciation has not yet been well established in the li-
terature. In addition, the early ROM diagnosis could
be important, when there is predominance of gra-
nulomatous inflammation and focal vasculitis, ins-
tead of irreversible fibrosis24, allowing appropriate
treatment meant to keep a good prognosis.

Sinonasal manifestations described include epis-
taxis, nasal crusting, smell disturbances, nasal con-
gestion, purulent rhinorrhea, and nasopharyngeal
ulceration2,10,11. During the evolution of the disease
the submucosa and mucosa areas become more in-
volved causing ulcerations, chronic sinusitis, nasal
septal perforations, paranasal sinus mucocele for-
mation from chronic outflow tract obstruction, and
nasal bone destruction with classic presentation of
saddle nose deformity (SND) which occurs in 10-
25% of cases9-13. Despite the importance of sinona-
sal findings in WG, there are relative few studies on
sinonasal profile in WG, mainly SND.
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Therefore, in the present study we analyzed the
relationship between SND and other systemic fea-
tures in WG, including possible ROM formation.

Patients and Methods

The present study was based on a single center re-
trospective cohort that spanned from January 2000
to January 2010 and where the patients were pros-
pectively studied. Eighteen consecutive WG pa-
tients with SND were followed at Division of Rheu-
matology, Hospital das Clínicas da Faculdade de
Medicina da Universidade de São Paulo, Brazil.

For each patient, two other WG patients without
SND (control group) were randomly selected and
matched for age, gender, age at WG diagnosis, and
disease duration.

All patients fulfilled at least two of the five mo-
dified American College of Rheumatology (ACR)
criteria for the classification of WG (in the modi-
fied ACR criteria, a positive serum enzyme immu-
noassay for antibodies against proteinase 3 (ELI-
SA) was added to the original four criteria24. For
the limited form of WG, diagnosis was based on the
modified ACR criteria for the classification of WG,
in the absence of disease features that posed im-
mediate threats to either a critical individual organ
or to the patient’s life2,25,26.

ROM was diagnosed by computed tomography
made as a routine evaluation of WG patients in our
service. All patients were also analyzed for nasal si-
nus involvement, mainly, nasal septum destruc-
tion and saddle nose deformity.

All information regarding demographic, clini-
cal and laboratory features were extensively re-
viewed and obtained from the patients’ medical
files. The following variables over the first three
years of follow up were recorded: age, sex,
ear/nose/ /throat (ENT) involvement (defined as
rhinorrhea, epistaxis, oral or nasopharyngeal ulce-
ration, chronic sinusitis, saddle nose deformity,
mastoiditis), pulmonary involvement (subglottic
stenosis, hemoptysis, or abnormal thoracic ima-
ging in the absence of concomitant infectious
pneumopathy such as pulmonary infiltrate and/or
nodules or cavitations, respiratory failure, alveolar
hemorrhage), renal involvement (glomerulo-
nephritis: microscopic hematuria or red cell casts
in the urinary sediment with either proteinuria
>0.5 mg/day or serum creatinine >1.8 mg/dL; chro-
nic renal), joint involvement (arthralgias or arthri-

tis), cutaneous involvement (petechiae or purpu-
ra, cutaneous vasculitis, skin ulcers), ophthalmo-
logic involvement (episcleritis, scleritis, amauro-
sis), neurologic involvement (peripheral: mono-
neuritis multiplex or cranial neuropathy, cranial
vasculitis), cardiac involvement (cardiomyopathy),
gastrointestinal involvement (intestinal perforati-
on or bleeding). An organ or system was also dee-
med to be affected when a biopsy contained gra-
nulomatous inflammation or vasculitis or, in the
case of the kidneys, segmental glomerular necro-
sis or pauci-immune extracapillary glomerulo-
nephritis.

The extent of organ damage secondary to vas-
culitis was assessed by means of the Vasculitis 
Damage Index (VDI)27, This score ranges from 0 to
64, with higher scores indicating more severe da-
mage.

The classic therapeutic regimen with corticos-
teroids and imunossupressive agents was given to
all patients. Cyclophosphamide was used either in
an oral daily schedule of 2 mg/kg or every three
weeks intravenous pulse therapy (doses ranging
between 0.5 and 1.0 g/m2). The choice between
oral and parenteral treatment was based on access
to medication and patient adherence to treatment.
Oral prednisone, starting with 1mg/kg/day, was
maintained for at least 2 months before gradual
reduction for the next 6 months. In cases of imme-
diate threat to either a critical organ or to the pa-
tient’s life, corticosteroid was given as intravenous
pulse therapy (methyl prednisolone 1 g + saline so-
lution 0.9% 500 mL in 4 h, once day, three conse-
cutive days) followed by the oral regimen descri-
bed above. Other immunosuppressive agents such
as methotrexate, azathioprine, and mycophenola-
te mofetil were used in selected cases due to into-
lerance to cyclophosphamide. Refractory patients
received additional intravenous human immuno-
globulin (2 g/kg). Cotrimoxazol (800+160 mg, twi-
ce per day, oral) was used in all patients.
Statistical analysis. Continues variables are shown
as means plus standard deviation (SD) and 
categorical variables as percentages. Fisher’s exact
test was used for comparisons between both
groups when applicable. The 95% confidence in-
terval (95% CI) of percentage was calculated by a
binomial distribution. p values < 0.05 were consi-
dered to be statistically significant. Evaluation was
performed using the computer program STATA
version 7.0 software (STATA, College Station, TX,
USA).
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Results

Eigtheen WG patients with SND were analyzed and
matched for gender, age at WG diagnosis and du-
ration of disease with 36 control subjects.

The demographic, clinical and laboratory featu-
res of all patients are shown in Table I. No differen-
ce was detected between the two groups in relation
to WG form (limited form 0 vs. 8.3%; p=0.543),
ethnicity (white, respectively, 83.3 vs. 86.1%;
p=0.651) and laboratorial characteristics (cytoplas-
matic ANCA, respectively, 72.2 vs. 55.6%; p=0.375).
The VDI value was also similar to both groups (res-
pectively, 6.3±2.0 vs. 6.3 ±2.5; p=0.966).

In general, constitutional symptoms and clini-
cal manifestations were also similar in both groups,
except for predominance of ROM (33.3 vs. 2.8%;
p=0.004) and subglottic stenosis (22.2 vs. 2.8%;
p=0.038) in patients with SND. In 6 out of 18 pa-
tients, ROM manifested prior to SND (Figure 1).

Therapy was also comparable in both groups
and comprised glucocorticoid (100.0 vs. 94.5%;
p=0.547) and cyclophosphamide (72.2 vs. 83.3%;
p=0.475). Others drugs that were used include me-
thotrexate (33.3 vs. 27.8%; p=0.756), azathioprine
(16.7 vs. 19.5%; p=1.000), mycophenolate mofetil
(27.8 vs. 8.3%; p=0.100), cotrimoxazol (77.8 vs.
55.6%, p=0.142) and human intravenous immuno-
globulin (27.8 vs. 13.9%; p=0.273).

Comorbidities were also found equally in both
groups consisting of systemic arterial hyperten-
sion (50.0 vs. vs. 33.3%; p=0.384) and non-glucocor-
ticoid related diabetes mellitus (11.1 vs. 13.9%;
p=1.000).

Both ROM (33.3 vs. 2.8%, p=0.004) and subglot-
tic stenosis (22.2 vs. 2.8, p=0.038) were associated
to SND on univariate analysis, while multivariate
analysis, showed association only with ROM (Ta-
ble II).

Discussion

SND occurs in 10-25% of WG cases9-13 and despite
the importance of sinonasal findings in WG, rela-
tively few studies have investigated the relations-
hip between SND and other WG profiles. In the
present study, a large retrospective analysis was
conducted that found SND to be strongly associa-
ted with ROM in WG and therefore reinforcing the
possibility of inflammatory extension from adja-
cent areas. Moreover, SND showed a tendency to

manifest earlier than ROM.
Orbital mass is  the most common form of

ophthalmologic involvement later in the disease
course and may be contiguous, secondary to
spread of granulomatous disease from the nasal
passages or paranasal sinuses, or focal, arising
primarily within the orbit2,9,18-24,28-33. However, this
hypothesis has not yet been verified in a large sam-
ple31,33.

Rasmussem et al9 analyzed the distribution of
ENT involvement in a sample of 124 patients from
the European vasculitis study group (EUVAS), but
did not focus on their correlations. Cannady et al11

observed sinonasal involvement in 89% of cases,
manifesting as nasal crusts (56%), nasal obstruc-
tion (54%), epistaxis (50%), sinusitis (33%) and or-
bital lesions (2.5%). Woo et al29 studied the main
ophthalmologic manifestations in WG, and exami-
ned the simultaneous involvement of eyes and
chronic sinusitis. However, these authors did not
report the frequency of ROM or its relationship
with other sinonasal manifestations. On the other
hand, Kwan and Rose33 reported a patient case with
limited WG who developed an orbital inflamma-
tory mass as a direct extension of nasal inflamma-
tory disease through a rhinostomy formed during
lacrimal drainage surgery.

There is a significant difference in outcomes
between orbital and sinonasal disease in WG31. The
former often progresses in spite of systemic treat-
ment and is generally acknowledged as one of the
most refractory components of WG31. Orbital gra-
nulomas in WG present variable histopathology
features of inflammation, fibrinoid necrosis, fibro-
sis and vasculitis24. During natural disease progres-
sion, fibrous tissue may replace areas of acute in-
flammation and necrosis. Consequently, granulo-
matous lesions in the orbit can diminish in res-
ponse to immunosuppressive treatment but
subsequently become fibrotic. Thus, early orbital
disease diagnosis and its treatment may slow pro-
gression and reduce sequelae. In this context, it is
important to identify laboratory and/or clinical
features associated to orbital lesion to allow early
intervention, for example with more aggressive
drugs.

The association between SND and subglottic
stenosis has not yet been described in the literatu-
re. This association was confirmed in the present
study, but only on univariate analysis. Subglottic
stenosis may arise either as a presenting feature or
as a late-stage manifestation of the disease and it
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Table I. Demographic, clinical and laboratory features of Wegener's Granulomatosis patients

Saddle nose+ Saddle nose-
(N=18) (N=36) p

Mean age at onset WG diagnosis ± SD 41.3±15.6 41.1 ±16.5 0.967
Time duration of WG ± SD 8.4±6.4 8.9±6.6 0.805
Gender male (%) 5 (27.8) 16 (44.4) 0.505
Ethnicity white (%) 15 (83.3) 31 (86.1) 0.651
Limited form of WG (%) 0 3 (8.3) 0.543
cANCA (%) 13 (72.2) 20 (55.6) 0.375
pANCA (%) 3 (16.7) 6 (16.7) 1.000
Constitutional symptoms (%) 9 (50.0) 17 (47.2) 1.000
Ophthalmologic involvement

Episcleritis / escleritis (%) 8 (44.4) 12 (33.3) 0.552
Retro-orbital mass (%) 6 (33.3) 1 (2.8) 0.004
Ductal lacrimal obstruction (%) 1 (5.6) 2 (5.6) 1.000

Renal involvement
Glomerulonephritis (%) 10 (55.6) 25 (69.5) 0.372

ENT involvement
Sinusitis (%) 14 (77.8) 27 (75.0) 1.000
Rhinorrhea (%) 12 (66.7) 20 (55.6) 0.560
Epistaxis (%) 12 (66.7) 20 (55.6) 0.560
Subglottic stenosis (%) 4 (22.2) 1 (2.8) 0.038
Mastoiditis (%) 1 (5.6) 2 (5.6) 1.000
Hearing loss (%) 2 (11.1) 5 (13.9) 1.000

Pulmonar involvement
Hemoptisis (%) 5 (27.8) 15 (41.7) 0.381
Alveolar hemorrhage (%) 1 (5.6) 5 (13.9) 0.651
Pulmonary infiltrate (%) 2 (11.1) 14 (38.9) 0.057
Pulmonary nodules (%) 8 (44.4) 12 (33.3) 0.552
Cavitations (%) 5 (27.8) 6 (16.7) 0.475

Cutaneous involvement
Skin ulcers (%) 2 (11.1) 3 (8.3) 1.000
Purpura or petechiae (%) 3 (16.7) 8 (22.2) 0.733

Neurological involvement
Peripherical (%) 2 (5.6) 3 (16.7) 0.319
Cranial (%) 0 2 (11.1) 0.107
Central (%) 0 0 1.000

Cardiac involvement
Cadiomyopathy (%) 0 0 1.000

Gastrointestinal tract involvement 
Intestinal bleeding (%) 0 2 (2.8) 1.000
Intestinal perfuration (%) 1 (5.5) 3 (8.3) 1.000

Joint involvement
Arthralgia or arthritis (%) 2 (11.1) 5 (13.9) 1.000

ANCA: anti-neutrophil cytoplasmic antibody; ENT: eye, nose, throat; SD: standard deviation;WG:Wegener's granulomatosis
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is an important complication occurring in 10-16%
of WG1,9,10,34-37. In this case, an inflammatory process
occurs in the walls of these structures causing air
tract stenosis and subglottic stenosis, considered
a catastrophic manifestation with acute respira-
tory insufficiency34-37.

The possible association between ROM and
subglottic stenosis has been previously described30

only in small samples (6 out of 51 patients with
WG). In this same study, it was reported the presen-
ce of SND in two patients with subglottic stenosis
although ROM was not described.

In conclusion, SND was strongly associated to
ROM and had a tendency to manifest earlier than
did ROM in WG. This finding indicates a need for
increased vigilance among this group of WG pa-
tients.
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