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Wegener’s granulomatosis (WG) is a multisystem
inflammatory disease characterized by vasculitis,
granuloma formation, and necrosis. Among 158 pa-
tients treated at the National Institutes of Health
during the past 24 years, 1456 (92%) had an oto-
laryngologic manifestation of their disease and 25
(16%) had subglottic stenosis (SGS). SGS varied from
asymptomatic to life-threatening. Sixteen (80%) of 20
patients with fixed SGS required surgical interven-
tion, including manual dilations, carbon-dioxide la-
ser resections, and laryngotracheoplasty (LTP). LTP
was performed with and without microvascular re-
construction, Thirteen of the patients required tra-
cheostomy and all 13 were ultimately decannulated.
Five patients who repeatedly failed dilations and/or
endoscopic laser surgery underwent LTP. Since 1987,
two patients have undergone LTP with microvascu-
lar free flaps. Both patients were subsequently de-
cannulated. The authors’ experience demonstrates
that management of SGS in WG is complex, requiring
individualized frequent multimodality interventions
to achieve satisfactory results. Microvascular laryn-
gotracheal reconstruction should be considered in
the surgical armamentarium for patients with per-
sistent stenoses.

INTRODUCTION

Wegener’s granulomatosis (WG) is characterized
by necrotizing granulomatous inflammation and vas-
culitis of unknown etiology which classically affects
the upper airway, lung, and kidneys.! The diagnosis
requires exclusion of mycobacterial, fungal, or other
infectious agents which can cause similar pathologic
lesions.2 When typical clinical and histopathological
features of the disease are present in various organ

Presented at the Meeting of the Eastern Section of the American
Laryngological, Rhinological and Otological Society, Inc., Boston, January
81, 1992,

From the National Institute on Deafness and other Communication
Disorders (R.8.L.), the National Institute of Allergy and Infectious Diseases
(6.8.H., R.Y.L,, G.8.K,, C.H., M.R., A.S.F.), and the National Cancer Institute
(w.D.T.), the National Institutes of Health, Bethesda, Md.; and Georgetown
University (w.K.), Washington, DC.

Send Reprint Requests to Robert S, Lebovics, MD, National Institute
on Deafness and other Communication Disorders, NIH, Bldg. 10, Rm.
5N226, Bethesda, MD, 20892,

Laryngoscope 102: December 1992

systems but not in the kidney, such patients are said
to have “limited WG”3+4 Isolated involvement of the
subglottic larynx may be the single presenting fea-
ture of WG.5

During the past 24 years, 158 cases of WG have
been followed for a minimum of 6 months to a maxi-
mum of 24 years at the National Institute of Allergy
and Infectious Diseases.# Otolaryngologic manifesta-
tions of disease were common both at the onset of
disease (73% of all patients) as well as through the
course of the illness (92% overall) (Fig. 1). An overall
incidence of subglottic stenosis (SGS) in WG has been
reported at 8.5%.6 In the present series, 25 (16%) of
158 patients had varying degrees of subglottic nar-
rowing (Fig. 2). In 13 (52%) of those 25 patients,
tracheostomy was required. In other reports, decan-
nulation rates of 0% to 86% have been described?-®
despite multiple interventions and varied treatment
modalities. McCaffrey,® using open technique, suc-
cessfully decannulated 6 of 7 WG patients in whom
endoscopic methods failed; that report was part of a
larger series and did not stratify for endoscopic suc-
cesses in WG. This report now describes the authors’
experience with 25 patients having SGS, including 13
who required tracheostomy (all of whom have been
successfully decannulated). Many of the 25 patients
had several different procedures.

MATERIALS AND METHODS

Subglottic stenosis of any degree was diagnosed either
by flexible fiberoptic examination or by direct laryngoscopy
in the operating room. Clinical suspicion alone was not
sufficient to establish the diagnosis. Magnetic resonance
imaging (MRI) or linear tomography of the trachea con-
firmed the endoscopic evaluations. Computer-enhanced to-
mography was of limited value in demonstrating most le-
sions, Treatment modalities for SGS included the following:
observation without surgical intervention, manual dilation,
endoscopic carbon-dioxide laser resections, intralesional
corticosteroid injections, laryngotracheal reconstruction
(anterior and posterior cricoid split) with cartilage
augmentation, and laryngotracheal reconstructions with
microvascular repair (MVR). Both elective and emergent
tracheostomies were performed based on the clinical pre-
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Fig. 1. Otolaryngologic manifestations of Wegener's granulomato-
sis that were apparent at disease onset and during the course of
illness. ENT = ear, nose, and throat.

sentation, fiberoptic laryngeal evaluation, and estimates of
subglottic airway diameter. During periods of active inflam-
matory disease, patients received immunosuppressive ther-
apy with glucocorticoids and/or cytotoxic medication, e.g.,
cyclophosphamide, azathioprine, or methotrexate as di-
rected by the responsible physicians,2—

The authors’ method of tracheal rehabilitation is pro-
gressive. New patients with WG and SGS undergo complete
otolaryngologic and medical examination. MRI or linear
tomography are performed prior to operative endoscopy
(and biopsy, if appropriate). Depending on the gross appear-
ance of the lesion, gentle manual dilation may be performed,
especially in noninflamed lesions. The dilator is coated with
1% triamcinolone cream as lubricant. Ulcerated, friable
tissue is biopsied, after which manual dilation is performed.

During the last 1% years, friable and polypoid-appear-
ing subglottic tissue has been injected with 15 mg of long-
acting (depo)methylprednisolone in four patients. In these
four patients, endoscopy was repeated about 1 month after
the injections. Carbon-dioxide laser therapy was performed
in eight patients and was abandoned because of uniformly
poor results, If after 6 months no appreciable progress was
made in improving the airways of SGS patients, an open
procedure was planned.

RESULTS

Of the 25 patients with SGS, 15 were female and
10 were male (Table I). Eleven of the patients were less
than 20 years old and 14 ranged from 21 to 63 years
old when first diagnosed with WG. Twenty-three of
the total 158 patients were less than 20 years old at
the onset of WG. Thus, 11 (48%) of the 23 pediatric/
adolescent patients had SGS, compared to 14 (10%) of
the 135 adults (Fig. 3). This greater incidence of SGS
in juveniles as compared with adults was statistically
significant (P<.001, Fisher exact test). SGS preceded
a diagnosis of WG in 1 patient, a 14-year-old girl, and
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Fig. 2. Subglottic stenosis in 158 Wegener's granulomatosis pa-
tients. Reversible lesions: lesions that resolved with either cytotoxic
or steroid therapy only.

was observed after the diagnosis of WG in the remain-
ing 24 patients. Five patients with lesions of SGS
responded to cytotoxic and/or glucocorticoid therapy
alone and did not require surgical intervention. Of the
remaining 20 patients, 13 required tracheostomy at
some point in their management. Four of 20 patients
with persistent subglottic lesions had mild circum-
ferential narrowing of their airways. The mucosa did
not appear grossly inflamed, and the patients were
asymptomatic with subglottic lumens 6 to 7 mm in
diameter. These patients have been followed at regu-
lar intervals and, to date, have not required surgical
intervention despite the presence of mild narrowing
which persisted both during disease remission (2
patients) and flares of WG (2 patients).

In the eight patients who underwent carbon-
dioxide laser resections, subglottic scarring recurred
rapidly and was more extensive after each laser pro-
cedure. This usually became clinically apparent be-
tween 10 and 21 days. All of these patients ultimately
required other therapy to adeqguately manage the
stenosis. Five (81%) of the surgical patients under-
went laryngotracheoplasty (LTP) after endoscopic
methods failed. This procedure consisted of an ante-
rior and posterior cricoid split with cartilage augmen-
tation of the subglottic larynx. The airway was stent-
ed with a Montgomery Safe-T-tube® for 3 to 6 months;
a soft stent was used on one occasion.

Two female patients, similar in age and in pre-
sentations for both WG and SGS, initially failed both
laser resections and manual dilations. They ulti-
mately underwent LTP. A microvascular free flap was
performed in conjunction with LTP in one patient but
not in the other. The patient who initially underwent a
microvascular repair (MVR) has been decannulated
for 2% years and is doing well. The other patient
required periodic additional interventions, ultimately
leading to a repeat LTP with MVR. As of this writing,
she has been decannulated for 2 months and is doing
well,
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Fig. 3. Subglottic stenosis (SGS) in juveniles and adults. The oc-
currence of SGS in 11 patients with juvenile-onset Wegener's
granulomatosis (WG) was fivefold greater than that in 14 patients
with adult-onset WG (P<.001). There was no significant difference
in the occurrence of SGS in males and females. Juveniles: patients
under 20 years of age at time of WG onset.

Three patients underwent LTP without MVR and
have stable airways. At present, all 13 tracheostomy
patients have been decannulated with adequate voice
(Table I). Treatment modalities for all patients with
SGS are shown in Figure 4.

DISCUSSION

Wegener’s granulomatosis is a granulomatous
vasculitis whose etiology is unknown but which is
believed to be immunologically mediated.2-5:1¢ In-
flammatory events have an unusual affinity for cili-
ated respiratory epithelium of the nasal cavity, para-
nasal sinuses, and upper or lower tracheobronchial
tree. The reason(s) for the increased incidence of SGS
in patients 20 years old or younger is unclear. Treat-
ment of SGS in WG requires determination of wheth-
er stenosis is due to active inflammation, noninflam-
matory scar tissue, or both. One must also consider
whether SGS is due to other causes, such as prolonged
endotracheal intubation, intubation for elective sur-
gery, or infectious processes of the upper airway. In
certain cases multiple factors may play a role. In some
patients, the subglottic airway may be clinically or
subclinically inflamed and therefore hyperreactive to
even minimal trauma. Intralesional glucocorticoid
injections are well-known to diminish inflammation
and to impair both fibroblast production of collagen
and scar formation. Glucocorticoids suppress cyto-
kine-mediated fibroblast stimulation. This modality
has been shown to be effective in the treatment of
other causes of laryngeal stenosis.1!

Two patients underwent LTP with a microvascu-
lar free flap. The posterior augmentation was inserted
as in previous surgical procedures; however, a rib
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Fig. 4. Treatment modalities used in 20 Wegener's granulomatosis
patients with fixed subglottic lesions. MVR = microvascular recon-
struction.

graft was harvested with the intercostal arteries at-
tached. In so doing, it seemed reasonable to bring in
healthy tissue (cartilage and periosteum) with an
independent blood supply perfusing a normal micro-
circulation. Another reason that this appeared pru-
dent was that the hallmark of WG is vasculitis (most
commonly small vessels). In the canine model, suc-
cessful laryngotracheal reconstruction had been ac-
complished with a composite vascularized free-rib
transfer which had objectively demonstrated healthy
metabolizing bone 6 weeks postoperatively,12.13

One patient, a 25-year-old woman (now decannu-
lated 2% years), underwent an MVR without com-
plication. Another patient, a 24-year-old woman,
underwent a standard LTP. The MVR patient was
decannulated within 6 months; the patient who had a
standard LTP required almost monthly dilations for 3
years. She later underwent a second open repair,
during which a microvascular free flap was placed; 6
months after that second open repair, she also was
decannulated. In another patient, an MVR was aban-
doned intraoperatively because vasculitis had re-
sulted in inadequate donor and recipient vessels. She
was an unusual WG patient in that her disease also
affected larger vessels including the pulmonary ar-
tery; right-sided heart failure necessitated thoracot-
omy for treatment.

Most of the 16 surgical patients have had several
interventions, with 1 patient having more than 30
procedures during a 4-year period (dilations and/or
steroid injections) prior to repeat LTP with MVR.
Thirteen (81%) of the surgical patients have had a
tracheostomy at some time during their therapy. The
question of management with or without tracheos-
tomy is based on individual clinical circumstances.
Some patients present in extremis with airway ob-
struction, while others have only mild dyspnea. In
lesions with airways larger than 4 mm, endoscopic
interventions can be performed safely with jet ven-
tilation anesthesia and perioperative glucocorticoids.
Tracheostomy facilitates future surgical interven-
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TABLE |
Treatment Modalities.

Subglottic Stenosis (Fixed)

Age at Decannulated
Wegener's Surgery Manual Sterold LTP With With
Patient Sex Onset Any Type Tracheostomy Laser Dilat. Injection LTP MVR Adequate Voice
1 F 11 Y Y Y Y N Y Y Y
2 F 12 Y Y Y Y Y N Y
3 M 14 N N N N N N N/A
4 F 14 N N N N N N N/A
5 M 15 Y Y N Y N N Y
6* F 16 Y Y Y Y Y Y Y Y
7 M 18 Y Y N N N N Y
8 F 19 Y Y N Y N N Y
9 F 21 Y Y Y Y N N Y
10 M 23 Y N N Y Y N N/A
1 M 23 N N N N N N N/A
12 F 24 Y N N Y N N N/A
13 M 24 N N N N N N N/A
14 F 25 Y Y Y Y Y Y N Y
15 M 29 Y Y Y Y N Y N Y
16 M 29 Y Y Y Y N N Y
17 F 34 Y Y N Y N N Y
18 F 37 Y Y Y N N Y N Y
19 F 61 Y N N Y N N N/A
20 M 63 Y Y N Y N N Y
Subglottic Stenosis (Reversible, Medical Therapy Only)
21 F 13 N N N N N N N/A
22 F 16 N N N N N N N/A
23 M 17 N N N N N N N/A
24 F 22 N N N N N N N/A
25 F 25 N N N N N N N/A

*Patient underwent standard laryngotracheoplasty and was redone 3 years later with laryngotracheoplasty and microvascular reconstruction.
LTP = laryngotracheoplasty; MVR = microvascular reconstruction; Y = yes; N = no; N/A = not applicable.
The median age at onset of Wegener's granutomatosis for these 25 patients with subglottic stenosis was 22 years; the median age at onset for the 133

patients without subglottic stenosis was 43 years.

tions but is not always necessary. Decannulation fol-
lowing tracheostomy is individualized and is delayed
until there is subjective and objective evidence of a
stable airway.

Management of SGS in patients with WG is
complex, often requiring frequent multimodality in-
terventions and a team approach. At the National
Institutes of Health, an immunologist directs the
medical therapy so that the inflammatory process
may be suppressed or eliminated concurrent with or
prior to surgical treatment of the upper airway. In
patients failing endoscopic therapy, an open pro-
cedure is advised to facilitate decannulation. Patho-
logic interpretations of biopsy specimens from the
trachea can be difficult since diagnostic features of
granulomatous inflammation, parenchymal necrosis,
and vasculitis may be inconspicuous and are found in
the minority of specimens. In patients with previous
procedures, the possibility of a foreign body giant cell
reaction should be considered when granulomas are
observed.14
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CONCLUSION

Otolaryngologic abnormalities occur in almost all
patients with WG. SGS in its full spectrum was
present in 16% of these WG patients. Patients who
present with WG at 20 years of age or younger are at
significantly increased risk for developing SGS. Man-
agement is complex and often frustrating; several
modalities of treatment may be required to maintain
a stable airway. Those patients with more severe SGS
may need a tracheostomy during part of all of their
management, If LTP is indicated, MVR should be
considered in the surgical armamentarium of the
otolaryngologist if adequate donor/recipient vessels
are present.
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XII International Papillomavirus Workshop Set in Baltimore

The Johns Hopkins Medical Institutions will host
the XII International Papillomavirus Workshop, Sept.
26 through Oct. 1,1993, at the Hyatt Regency Hotel in
Baltimore, Md.

The five-day meeting will cover all aspects of
human papillomavirus biology and epidemiology, in-
cluding viral transformation, transcription and repli-

cation; pathology, diagnosis and treatment of lower
genital tract cancers; respiratory papillomatosis; and
immunology and vaccine development.

For more information, contact Gretchen Shelton,
Meetings USA, Inc., P.O. Box 43391, Baltimore, MD
21236; or call (410) 931-8108.

8th Annual Program on Asthma and Allergy Set

The Division of Allergy and Immunology of The
Johns Hopkins University School of Medicine and the
Maryland Chapter of the Asthma and Allergy Foun-
dation of America are sponsoring the “8th Annual
Frontiers in Research and Clinical Management of
Asthma and Allergy,’ January 22-24, 1993.

The course will be held at The Johns Hopkins
Asthma and Allergy Center, 301 Bayview Blvd., Bal-
timore, Md.
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Topics will include optimal use of drugs and im-
munotherapy, new techniques in evaluating environ-
mental allergies, and latest insights into the causes of
allergies, among others.

For more information, contact the Program Coor-
dinator, The Johns Hopkins Medical Institutions, Of-
fice of Continuing Education, Turner Building, 720
Rutland Ave., Baltimore, MD 21205-2195; or call (410)
955-2959.
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