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Abstract
Ear, nose, and throat (ENT) symptoms represent the most frequent manifestations at the onset of
granulomatosis with polyangiitis (GPA). The diagnosis of the localized form of GPA remains
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challenging thus contributing to the delay at the beginning of treatment. This could lead to major
sequelae due to tissue destruction. Otolaryngologists play a key role in collaboration with
rheumatologists in early GPA diagnosis and treatment. Clinicians should maintain a high index
of suspicion and proceed to a more comprehensive evaluation in cases of imperfect response to
treatment or with unexplained atypical findings. The challenging issue in localized organ
involvement during GPA is to determine whether the non-specific local upper aerodigestive
symptoms are caused by a specific or a non-specific inflammatory process. The role of surgery
becomes crucial in cases of laryngeal involvement. Life-threatening airway compromise
necessitates urgent surgical intervention. There is an emerging role in the local ENT therapies.
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INTRODUCTION
Granulomatosis with polyangiitis (GPA) is a necrotizing granulomatous inflammation with
necrotizing vasculitis that involves small- and medium-sized blood vessels. It is one of the AntiNeutrophil Cytoplasmic Antibody (ANCA)-associated vasculitides (AAV) that commonly
involves the upper and lower respiratory tract and the kidneys. Ear, nose, and throat (ENT)
symptoms represent the most frequent manifestations at the onset of GPA. Their presence can
also occur in a milder GPA subset with a better outcome regarding lower renal involvement and
lower mortality rate, irrespective of the ANCA status. They can also, not infrequently, coexist
with lung nodules (1).
The burden of diagnosing a limited disease with localized manifestations in the upper
aerodigestive tract rests mainly with the otolaryngologist. The persistence of sino-nasal
symptoms and inadequate response to the standard of care should prompt surgeons to consider a
spectrum of diseases including GPA. Thus, the diagnosis of the limited form of GPA is often
challenging leading to a delay in the start of treatment. This could lead to major sequelae due to
tissue destruction (2).
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ENT surgeons play a key role in early GPA diagnosis and treatment in collaboration with
rheumatologists, pulmonologists, and renal physicians if needed, especially in GPA cases with
negative ANCA antibodies, the diagnosis of which is often more challenging and delayed (3).
Limited forms of GPA predominantly affect the upper respiratory tract, whereas generalized
forms mostly include lower respiratory tract, renal, and other systems (4).
CLINICAL PICTURE
Almost, 63% of GPA patients present with rhinogenic, otologic, and laryngopharyngeal
manifestations in 41%, 16%, and 6%, respectively (5). Of GPA patients undergoing ENT
evaluation, 89% have Sino-nasal involvement (6). Clinical presentation is broad and includes an
array of non-specific symptoms that embrace, though are not limited to, the following (1,7–15):
-

Symptoms of chronic sinusitis are the most common initial complaint in GPA. Sino-nasal

involvement in GPA is often misdiagnosed as chronic sinusitis or rhinitis that fails to respond
to the initial conventional therapy.
-

Bloody nasal discharge with crusting.

-

Sino-nasal masses.

-

Oral cavity: Purplish hyperplastic gingival lesions, teeth loosening, and failure of oral

wounds to heal.
-

Strawberry gingival hyperplasia.

-

Deformities as a result of bony destruction such as septal perforation (mainly posterior)

and saddle nose deformity, which may develop from the involvement of Haversian canals.
-

Stridor, possibly leading to respiratory compromise, from tracheal or subglottic

granulomatous masses. The sub-glottis is the most affected laryngeal subunit. Between 10%
to 20% of GPA patients acquire subglottic stenosis (16). Extension of inflammation to the
glottis leads to the development of dysphonia. Also, hemoptysis, dyspnea, stridor, and
wheezing are possible presentations (17).
-

Otitis media and hearing loss: the middle ear cleft and the mastoid process are the most

common sites involved with GPA within the temporal bone. All kinds of hearing loss can
result from GPA. Involvement of the Eustachian tube can result in otitis media with effusion
3

leading to conductive hearing loss (CHL). This may further predispose to serous otitis media,
chronic suppurative otitis media with persistently draining ears, and worsening of hearing
loss. The granulomas may present as a mass within the middle ear cavity. Extension of
involvement to the inner ear structures can lead to sensorineural hearing loss (SNHL) or
mixed hearing loss if combined with CHL. Vestibular dysfunction may also result from inner
ear affection.
-

Lower motor neuron paralysis of the facial nerve may occur if the necrotizing vasculitis

involves the neural vasa vasorum.
INVESTIGATIONS
ENT clinical evaluation using nasal endoscopic assessment can reveal the presence of nasal
mucosal crusting, beading, granulation tissue, ulceration, septal perforation (especially posterior),
mucosal hyperemia, friability, bloody rhinorrhea, and sinusitis (Figure 1). Otological assessment
using pure tone audiometry, tympanometry, and acoustic reflex testing to evaluate possible
SNHL or CHL may also be warranted. Involvement of the inner ear may indicate video
nystagmography. Pharyngolaryngoscopy is deemed necessary to evaluate for mucosal lesions,
allow for biopsy of suspicious masses, determine the presence of airway narrowing and assess
the vocal fold mobility. In case of pharyngeal involvement, functional endoscopic evaluation of
swallowing (FEES) can be performed to assess the swallowing ability (1).
Laboratory investigations
Up to 90% of patients with generalized GPA have a positive ANCA (18). Up to 80 – 90% of
patients with GPA are likely to have C-ANCA directed against proteinase 3 (PR3) protein in the
cytoplasm (19). However, only 60% of patients with limited GPA, defined as GPA disease
isolated to upper or lower respiratory tract with no renal involvement (20), have a positive
ANCA test (21). There is growing evidence that ANCA plays a major role in the pathogenesis of
GPA. ANCA antibodies play a role in the attachment of neutrophils to the vascular endothelium
early in the pathogenesis of the disease (22). Non-specific laboratory tests include complete
blood count which may show leukocytosis, eosinophilia, and thrombocytosis, and inflammatory
markers as sedimentation rate and C-reactive protein which can be elevated. Laboratory tests
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may also show involvement of other organs such as impaired kidney function and abnormal
urine analysis (23).
RADIOLOGY
CT of the paranasal sinuses may reveal mucosal thickening, nasal septal destruction, sino-nasal
mass with or without orbital involvement ( igure 2). Bony destruction with resultant osteoneogenesis is not uncommon. Tracheal stenosis can be seen with GPA. CT scan of the neck is
mandatory to determine airway narrowing and aid the surgical planning. Chest x-ray may detect
associated lung involvement and further CT chest may be requested (17,24-26). If upper airway
obstruction is suspected, pulmonary function test may be of a value. Flow volume loops may
show characteristic inspiratory and expiratory flattening (27,28).
PATHOLOGY
Although biopsy from upper aerodigestive involved sites is easily accessible, it remains
unreliable to make the diagnosis. In one retrospective study, which included 126 patients who
were clinically diagnosed with GPA, biopsies taken from the nose, paranasal sinuses, larynx,
mouth, periorbital tissue, mastoid, and middle ear were reviewed to assess GPA pathology
findings in these sites. All three findings typical for GPA including vasculitis, granuloma, and
necrosis were found in only 16% of the patients, while only 21% had vasculitis and
granulomatous changes, and only 23% had vasculitis and necrosis changes ( igure 3). Thus, a
negative biopsy does not rule out a diagnosis of ANCA vasculitis. However, a biopsy can still be
of value in ANCA-negative patients and where other diagnoses, such as malignancy and
infection, need to be excluded. In cases of generalized involvement, biopsies from other organs
such as kidney and skin are more sensitive (29,30).
TREATMENT
A multidisciplinary approach for the management of cases of AAV involving the upper
respiratory tract is highly recommended.
Medical treatment
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If there is involvement of a major organ such as lung or kidney or life-threatening disease;
aggressive treatment should be initiated. For localized disease involving sinuses and the upper
airway, a less aggressive approach can be used. Methotrexate is recommended for induction of
remission. Mycophenolate can be used as an alternative. Combination with glucocorticoid can be
used in cases of severe disease. If remission is not achieved, cyclophosphamide or rituximab can
be used.
For maintenance of remission, methotrexate or azathioprine are recommended. Rituximab can be
used as an alternative. Treatment usually continues for two years and sometimes a longer
duration may be required (31,32).
ROLE O LOCAL ENT THERAPY AND COMMON INTERVENTIONS
Local ENT therapies are part of Medical therapy of which immunosuppressive therapy is the
keystone in the management of GPA. Actively managing local ENT symptoms does improve the
patient's quality of life and – in some cases – is life-saving.
Topical saline nasal irrigations, antibiotic irrigations, and topical nasal steroids may
alleviatebothersome sino-nasal symptoms and reduce inflammation. Though being sterile in its
origin, GPA can lead to superimposed bacterial infection, and thus, culture-directed
antimicrobial therapy may be necessary in certain circumstances. Staphylococcus aureus is a
common nasal commensal and is an independent risk factor for relapses in GPA (seven-fold
relative risk of relapse in chronic nasal carriers). Therefore long-term prophylaxis with cotrimoxazole is recommended (33).
The need for endoscopic sinus surgery (ESS) is exceedingly rare. The main role for ESS
remains mainly managing complications or intolerable manifestations after exhaustion of all
other possible medical therapies. Surgery is extremely difficult given the expected alteration of
anatomy by extensive scarring, structural destruction, and previous surgeries.
Sino-nasal

GPA

can

lead

to

recurrent

dacryocystitis,

indicating

endoscopic

dacryocystorhinostomy, mucocele or pyocele, indicating endoscopic drainage, and/or bone
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necrosis indicating endoscopic debridement. In cases of saddle nose deformity, rhinoplasty with
structural bone grafting can improve the cosmetic and functional outcome after systemic control
of disease for at least 12 months (34,35).
On the other hand, the role of surgery is crucial in cases of laryngeal involvement. Lifethreatening airway compromise calls for urgent surgical intervention mainly tracheostomy as
cricothyroidotomy will not bypass the subglottic obstruction.
Long-term management of airway narrowing utilizes a combination of endoscopic and open
surgery. Endoscopic laryngeal dilation with rigid or balloon dilators can achieve a satisfactory
outcome. This can be further aided by local injection of intralesional steroids or mitomycin C.
Transoral Carbon Dioxide Laser has also been used to resect fibrous bands while ensuring safe
hemostasis. Split or augmentation of the cricoid cartilage by open surgery can help widen the
narrowed subglottis. On the rare occasion of tracheal involvement solely with mature fibrosis
and inactive disease, open resection of affected segment and re-anastomosis can lead to
successful decannulation (10–12,36).
CONCLUSION
A multidisciplinary approach for the management of cases with GPA is mandatory for proper
early diagnosis and treatment. Although immunosuppressive therapy is the keystone of
management of GPA, Local therapies do improve the patient's quality of life and – in some cases
- are life-saving.
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igure 1: A 55-year-old male previously had bilateral partial inferior turbinectomy for persistent
nasal obstruction without improvement after surgery.
igure 1-A presents the left nasal vestibule with a visible collapse of the external nasal valve
caused by nasal framework disintegration.
igure 1-B presents beaded granular nasal mucosa throughout the entire nasal cavity.
The patient was referred to a rheumatologist and diagnosed with GPA.

igure 2: A 39-year-old male patient with a left maxillary mass invading the left orbital contents.
There is evident bony destruction with osteoneogenesis. Endoscopic biopsy revealed necrotizing
vascular inflammation with extensive necrosis.
Red arrow: left nasal mass extending intra-orbitally.
Yellow arrow: bone destruction of the medial wall of the left maxilla and medial orbital
wall.
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igure 3: A 34-year-old male patient with a nasal mass.
Histology of the nasal mass showing vasculitis (black arrow), granulomatous reaction (white
arrows), and areas of necrosis (green arrow) [H&E, x200 (original magnification), scale
bar=100µm].

(Courtesy of Dr. Maha Emad Eldein, Lecturer of Pathology, Department of

Pathology, Faculty of Medicine, Cairo University, Egypt).
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