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Abstract. The aim of the present study was to report an 
unusual case of multiple lower cranial nerve palsies in a patient 
with Wegener's granulomatosis (WG) during radiotherapy for 
glottic cancer. WG is an autoimmune disease characterized by 
necrotizing granulomas mainly in the upper and lower respi-
ratory tract or kidneys; however, the involvement of cranial 
nerves is not uncommon. Prior to the use of cyclophosphamide 
(CYC) the 1‑year mortality rate was ~82%; the introduction 
of rituximab (RTX) has revolutionized the course of the WG, 
with remission rates comparable to those of CYC and superior 
effectiveness in relapsing patients. Hypogammaglobulinemia 
and B‑cell depletion are the best known monitored side 
effects affecting survival due to secondary infections. 
Immunodepression and relapse with lower cranial nerve palsy 
have a negative impact on prognosis. We herein present the 
case of a heavily pre‑treated GPA patient with secondary 
immunosuppression, who underwent radiotherapy for glottic 
cancer and developed multiple low cranial nerve palsies 
during treatment, which was interrupted at 60 Gy. The possible 
related causes and the association between previous immuno-
suppressive treatments and radiotherapy were also analyzed to 
elucidate the cause of this complication.

Introduction

Wegener's granulomatosis (WG), recently renamed as 
granulomatosis with polyangiitis (GPA), is an antineutrophil 
cytoplasmic antibody (ANCA)‑associated vasculitis (AAV), 
usually affecting small‑ and medium‑sized vessels. GPA 

often involves the upper and lower airways or the kidneys, but 
various other systems may be affected (1), such as the central 
nervous system (CNS), albeit infrequently (2). Involvement 
of the CNS occurs in 2‑8% of the patients and it is most 
commonly characterized by cranial neuropathy. Lower cranial 
nerve palsies are reported as unusual manifestations occur-
ring in the later stages of the disease and have been associated 
with pachymeningitis of the skull base (3). Prior to the use of 
cyclophosphamide (CYC), this disease was fatal (4); however, 
the use of CYC and rituximab (RTX) have ameliorated 
prognosis, inducing a response or remission in >80% of the 
patients (5). Unfortunately, these agents may induce a profound 
and long‑lasting immunosuppression due to the depletion of 
mature B lymphocytes and hypogammaglobulinemia, which 
may explain the negativity for c‑ANCA, mainly during disease 
relapse (6). In addition, development of secondary cancers has 
been described during the disease course and some reports 
have implicated these therapies in cancer development (7,8). 
We herein report the case of a heavily treated WG patient 
who developed multiple low cranial nerve palsies during 
radiotherapy for metachronous glottic cancer. Due to severe 
hypogammaglobulinemia and profound B‑cell depletion, the 
c‑ANCA titre was not detectable. The patient experienced a 
fatal progressive WG flare complicated by aspiration pneu-
monia and intestinal perforation, and succumbed to the disease 
6 months later.

Case report

In August  2011, a 60‑year‑old Caucasian male patient 
presented to S. Giuseppe Moscati Hospital (Taranto, Italy) 
complaining of severe dysphonia. The patient's family and 
psychosocial history were not relevant, while his medical 
history included diabetes and WG diagnosed 10 years earlier 
on a lobectomy specimen of the left lung. The course of the 
disease had been characterized by recurrent episodes of otitis, 
sinusitis and febrile pneumonia with hemoptysis during a 
long chronic course associated with ANCA titre positivity. 
No renal, dermal, ocular or neurological manifestations had 
been priorly reported. The patient had been previously treated 
with steroids, methotrexate, CYC and RTX, obtaining a good 
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clinical benefit and c‑ANCA titre control. RTX had been 
prescribed as off‑label therapy outside clinical trials, and 
had been administered between March 2007 and July 2011, 
1 month prior to the diagnosis of glottic cancer. Although the 
titre of c‑ANCA was <20 UR/ml at that time, the C‑reactive 
protein (CRP) level was 25 mg/l (normal value <8 mg/l), 
while the albumin level was 3.5 mg/l; therefore, the Glasgow 
Score for this patient was 1. The blood tests revealed a white 
blood cell (WBC) count of 8,000/mm3 and lymphopenia (18% 
lymphocytes). Blood urea nitrogen was normal, while the 
protein level was 6 g/ml, with hypogammaglobulinemia (12%). 
On clinical examination, the patient had no palpable lymph 
nodes in the neck, and reported an inexplicable weight loss of 
>5 kg over 3 months. On suspicion of laryngeal involvement 
by WG, laryngoscopy was conducted and revealed a right 
vocal fold palsy and bilateral glottic thickening with oedema 
and nodular spots in the mucosal surface, mainly on the right 
vocal fold. The biopsy revealed infiltrating G2 squamous 
cell carcinoma (SCC) of the glottis, mainly involving the 
right false vocal fold, the ventricle and the infraglottic space. 
The magnetic resonance imaging (MRI) on T1 and T1 
STIR sequences confirmed enlargement of the right vocal 
padded fold and glottic space reduction, without metastases 
to the neck lymph nodes (Fig. 1). The total body computed 
tomography (CT) scan did not reveal distant metastases; in 
the left lung, a fibrotic cavity was identified. The disease was 
staged T3N0M0 according to the American Joint Committee 
on Cancer 2011 criteria. Laryngectomy was recommended, 
but the patient refused surgery; therefore, he was referred for 
definitive radiotherapy. Concomitant chemoradiotherapy was 
excluded to minimize the risk of more acute complications 
considering the autoimmune vasculitis, although this 
disease was in clinical and serological remission at that 
time. Radiotherapy consisted of a 3D conformal multiportal 
technique with multileaf collimator‑customized 6‑10 MV 
photon beams. The planning target volume included the larynx 
and neck lymph nodes (bilateral levels II‑III‑IV) treated to 
a total dose of 50 Gy at 2 Gy/fr, followed by a boost on the 
larynx to a 70 Gy total prescribed dose delivered over 7 weeks. 
During the second week of treatment, the patient started to 
complain of worsening dysphagia and weight loss, recurrent 
febrile episodes and otalgia. The diagnosis was bilateral otitis 
media and mild mucositis of the soft palate, and antibiotics 
with steroids were prescribed. A laryngoscopy revealed a mild 
mucositis with an initial regression of the visible glottic cancer 
with stagnant saliva in the pyriform sinuses. Radiotherapy 
was temporarily discontinued at 30 Gy delivered dose. A few 
days later the patient developed prolonged febrile episodes 
(temperature of 39˚C); the weight loss worsened, so he was 
admitted to the hospital. An X‑ray and CT scan of the chest 
revealed pneumonia in the right lung, and the blood tests 
revealed leukocytosis (WBC count 9,000/mm3) with 80% 
neutrophils and 18% lymphocytes. Blood chemistry results 
included hypogammaglobulinemia (8% of total, 3  g/ml), 
ferritin 512 ng/ml (range 22‑322 ng/ml), increased erythrocyte 
sedimentation rate to 100 mm/h (normal value <21 mm/h) and 
CRP 40 ml/l. Haemofilus influenzae was found in the sputum. 
Steroids, antifungal and antibiotic therapy were effective 
and, after 1 week, the CT scan of the chest revealed partial 
resolution of the pneumonia and radiotherapy was resumed. 

A weight loss of >10 kg during the following 3 weeks and a 
progressive lack of appetite with poor oral intake warranted 
administration of parenteral nutrition via central venous 
access and nutritional hypercaloric oral supplementation, but 
no clinical benefit was observed. The dysphagia persisted, and 
a percutaneous endoscopic gastrectomy (PEG) was ultimately 
required. At 50  Gy delivered dose the patient underwent 
laryngoscopy, which revealed fixation of the right hemilarynx, 
mucosal oedema and a fibrinous secretion on the epiglottis. 
The swallowing test revealed loss of the oropharyngeal 
reflex due to IX nerve impairment; in addition, the palpatory 
elevation of the larynx was absent due to X and XI nerve 
impairment. The methylene blue test revealed loss of the 
cough reflex; the swallowing test for semisolid food revealed 
liquid passing through the larynx and the first tracheal rings. 
Palsy of the cranial nerves IX, X and XI was diagnosed, and 
enteral nutrition through PEG was deemed mandatory. The 
cough reflex was not evocable, and diaphragmatic impairment 
was observed, requiring tracheostomy. Radiotherapy was 
again interrupted at 60 Gy delivered dose. An MRI scan of the 
larynx was performed 1 month later, which revealed oedema 
of the glottis with shrinkage of the initial cancer (Fig. 2), 
confirmed by fibroscopic biopsy. The brain MRI with contrast 
enhancement performed at the same time revealed sinusitis 
with concentric mucosal thickening of the bilateral sphenoidal, 
ethmoidal and right maxillary sinuses, with stagnant secretions 
(Fig.  3), and a focal meningeal thickening of the skull 
base extending to the mastoid processes below the jugular 
foramina (Fig.  4). The blood count revealed leukocytosis 
(WBC 13,000/mm3) with absolute neutrophilia and severe 
lymphopenia (14%). Blood biochemistry revealed severe 
hypogammaglobulinemia (3.24% of total). The c‑ANCA titre 
was 0.1 UR/ml. The immunophenotype of the lymphocytes 
involved complete disappearance of the B‑lymphocyte series; 
in particular, the value of CD19+/CD20+ lymphocytes was 
zero. Three months after radiotherapy was discontinued, the 
patient developed aspiration pneumonia and later an intestinal 
perforation in the PEG site. Finally, the patient succumbed at 
the end of April 2012 to fatal complications of progressive 
ANCA‑negative WG, including peritonitis with ascites and 
thrombosis of the portal veins.

Discussion

WG is a rare autoimmune disease defined as a systemic 
vasculitis affecting small‑ and medium‑sized vessels 
characterized by inflammatory granulomas with necrotizing 
vasculitis  (1). This disease is usually associated with the 
presence of c‑ANCA, which is an established diagnostic 
marker of WG (9). ANCA‑associated vasculitides affect both 
sexes equally, with a mean age at diagnosis in the fifth decade of 
life. Almost 93‑98% of the patients are Caucasian or Hispanic, 
although recent studies have reported an incidence in Japan 
similar to that in the United Kingdom (10). The estimated 
annual incidence varies from 2  to  12 cases per million 
population, with a prevalence of 23‑160 cases per million 
population  (11). According to the Chapel Hill consensus 
conference in 2012, this disease has been included in the group 
of small‑vessel vasculitides as an ANCA‑associated vasculitis, 
and was renamed as GPA  (12). As all ANCA‑associated 
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vasculitides, GPA is a potentially life‑threatening disease, 
depending on the severity of the clinical manifestations. 
GPA predominantly affects the upper and lower airways and 
the kidneys, but other organs may be affected as well, such 
as the skin, CNS, eyeballs (often presenting with proptosis), 
and ears (presenting with otitis with progressive hearing loss). 
The systemic vasculitis form may be lethal when renal or 
pulmonary involvement leads to alveolar hemorrhage‑related 
respiratory failure or necrotizing glomerulonephritis (13). The 
patient in the present case had a chronic disease lasting for 
>10 years, with alternating relapses and remissions, with initial 
respiratory involvement starting from the lung and spreading 
to the paranasal sinuses. In GPA, the upper respiratory tract 
symptoms, including rhinosinusitis or otitis media, are the 
most frequent initial presentations, with a prevalence of 
>75% (13). Moreover, the patient had been heavily treated 
with the all immunosuppressive therapies available until 2011, 
including steroids, methotrexate, CYC and RTX. The latter was 
administered outside clinical trials as an off‑label modality for 

5 years, until the diagnosis of metachronous glottic cancer. 
It is unclear whether immunosuppressive therapy or the 
granulomatosis per se were responsible for cancer development. 
The patient was admitted to our institution with T3N0 glottic 
SCC to receive definitive radiotherapy, as surgery had been 
rejected. The testing for the gag reflex was normal and the 
patient did not complain of systemic or local symptoms at 
the beginning of radiation therapy. After delivery of 30 Gy 
within the first 3 weeks of treatment, the patient developed 
clinical symptoms, such as fever and inexplicable weight loss, 
which are described in 70‑100% of WG patients as the main 
initial symptoms (13); in the present case, there appeared to be 
no association with the radiation treatment, as the delivered 
dose was too low to explain the progressive weight loss. The 
involuntary weight loss during head and neck cancer treatment 

Figure 1. Magnetic resonance T2‑weighted axial image of the glottic cancer 
at diagnosis showing glottic‑subglottic stenosis with the tumor involving 
mainly the right vocal fold. 

Figure 2. Magnetic resonance T2‑weighted axial image demonstrating com-
plete resolution of the glottic cancer after irradiation with 60 Gy, 1 month 
after interruption of radiotherapy. 

Figure 3. Magnetic resonance T2‑weighted axial images of the skull, showing 
pachymeningitis in the jugular foramina. 

Figure 4. Magnetic resonance T2‑weighted axial images of the skull showing 
sinus involvement. 
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is a foreseeable event that may have different explanations, such 
as tumor obstruction with swallowing difficulties, metabolic 
alterations that may affect appetite, and tissue injury in the 
irradiated area affecting the ability to eat (14). It has been 
reported that the weight loss usually appears during the third 
week of radiotherapy, but becomes most prominent towards 
the end of treatment in patients treated with concomitant 
chemoradiotherapy for head and neck cancer (15). Our patient 
had been treated with radiotherapy alone, and complained of 
early progressive dysphagia and marked weight loss during 
the 3rd week of treatment; further specific tests revealed a 
swallowing impairment due to lower cranial nerve palsies. 
These findings appeared too early to be attributed to the 
radiation treatment; in addition, timing and dosage were 
not supportive of this theory. However, radiation‑induced 
lower cranial nerve palsies (RINCP) may be hypothesized in 
the present case, despite RINCP having been reported as a 
long‑term complication that appears more frequently during 
treatment of nasopharyngeal carcinoma as a consequence of 
radionecrosis of the temporal lobes, or a radiation dose to the 
cranial nerves originating from the brain stem of >54 Gy (16). 
In the present case, neurological symptoms occurred at 30 Gy 
delivered dose as an acute effect; moreover, after a revision of 
the treatment plan, the maximum dose to the brain stem at the 
origin of the cranial nerves was assessed, and was found to be 
<50 Gy.

Cranial nerve palsy due to CNS involvement by WG 
may be hypothesized. The frequency of CNS involvement 
according to various studies is 4‑11% of WG cases (13). Dura 
mater infiltrates, cranial nerve pathology and vasculitis are the 
most frequent CNS lesions associated with clinical symptoms 
involving the cranial nerves, such as paresthesia or motor func-
tion impairment (17). Our patient developed palsies of the IX, 
X and XI cranial nerves originating from the bulbar brain stem 
and crossing the neck through the jugular foramina (18). Lower 
cranial nerve palsies are reported as an unusual occurrence, 
most commonly occurring in the later stages of the disease, 
with unilateral distribution or associated with pachymeningitis 
of the skull base (19). Severe dysphagia secondary to paralysis 
of the lower cranial nerves and phrenic nerve involvement 
followed by respiratory failure are described during the course 
of this disease. The most possible cause of cranial nerve palsies 
in our patient may be a direct extension of the granulomatosis 
into the jugular foramina, possibly from the middle ear or 
paranasal sinuses (20), resulting in mechanical compression of 
the cranial nerves as documented by MRI. As regards the role 
of c‑ANCA in this patient, it remains uncertain, as originally 
this patient had c‑ANCA‑positive disease, but the c‑ANCA 
titre was not detectable in the relapsed phase. These antibodies 
are an established diagnostic tool for WG, more easily used 
compared with biopsy (21), and are known to be a pathogenic 
factor in inflammatory processes that underlie necrotizing 
vasculitis (22). Although the sensitivity of c‑ANCA in active 
WG is up to 91%, with a specificity of 99% (13), their prog-
nostic role as a marker of the disease remains unclear. Some 
authors have reported a non‑uniform response of the c‑ANCA 
titre after RTX treatment; remission with elevated c‑ANCA 
titre or relapses with undetectable c‑ANCA have been 
recorded (23,24). In the present case, the c‑ANCA negativity 
may be attributed to the past immunotherapies and the steroid 

administration during radiation treatment (25). In fact, after a 
long course of immunosuppressive therapies, such as CYC and 
RTX, the c‑ANCA titre may not be detectable due to the conse-
quent hypogammaglobulinemia and lymphopenia  (26,27). 
In our patient, the c‑ANCA titre was not detectable, as there 
was severe hypogammaglobulinemia and lymphopenia, 
and no mature B lymphocytes (CD19+/CD20+) were found. 
Furthermore, RTX is a chimeric monoclonal antibody against 
CD20 that depletes B‑cells and was found to be effective in 
inducing and maintaining remission of ANCA‑associated 
vasculitis in randomized controlled trials (28,29), so that it 
has been approved for the treatment of rheumatoid arthritis 
and recently for induction therapy of AAV. B lymphocytes are 
key to the pathogenesis of autoimmune diseases by production 
of autoantibodies and pro‑inflammatory cytokines, and are 
targeted by RTX (30). As AAV frequently relapses, repeated 
RTX infusions are used as maintenance treatment. However, 
as RTX induces a long‑lasting depletion of B‑cells, it has been 
associated with an altered B‑cell maturation capacity (31). 
Furthermore, prolonged B‑cell depletion may lead to decreased 
antibody production, as assessed by two retrospective studies 
in which severe infections and hypogammaglobulinemia were 
frequent adverse events (26,27). Our patient had been receiving 
RTX since 2007, albeit with an unconventional schedule as an 
off‑label therapy, developing severe lymphopenia coinciding 
with radiotherapy and steroid administration. Moreover, it is 
unclear whether the development of glottic cancer should be 
considered a consequence of the heavy immunosuppressive 
therapy or a late manifestation of WG. In fact, there are some 
reports on rare cases of SCC of the nasal cavity arising in 
patients with GPA (32,33), and there is evidence supporting 
a high risk of cancer in these patient due to immunosuppres-
sion, as recorded by the long‑term post‑trial follow‑up of the 
WGET cohort (34). Whether radiotherapy may also exert an 
effect remains controversial. The role of radiotherapy and 
chemoradiotherapy on the local control, survival and organ 
sparing (35,36) in laryngeal cancer is well‑known. A diag-
nosis of collagen vascular disease as GPA may predispose 
to high‑grade radiation‑induced toxicity, although it has 
been demonstrated by a case control study that radiotherapy 
is generally well‑tolerated, but bears a higher risk of severe 
late toxicity when delivered to the pelvis, as in the setting of 
systemic lupus erythematosus or scleroderma (37). It may be 
argued that radiotherapy was not effective in this patient, but 
some studies reported its efficacy in selected patients with 
solitary WG lesions refractory to systemic therapy or involving 
critical organs. For example, subglottic stenosis due to fibrosis 
in a WG patient who was treated with effective low‑dose radia-
tion was described in a previous case report (38). Moreover, 
solitary granulomatosis lesions have successfully resolved with 
low‑dose radiotherapy, as reported in another case report (39). 
In our patient, 60 Gy delivered radiation dose was effective 
in reducing the cancer‑related glottic stenosis, as shown by 
the MRI sequences and confirmed by biopsy, confirming its 
therapeutic effect (Fig. 2).

In conclusion, we herein described a case of glottic cancer 
in a WG patient treated with radiotherapy alone. The patient 
developed a fatal flare of the autoimmune disease soon after RTX 
therapy interruption. The main finding was a c‑ANCA‑negative 
relapse with lower cranial nerve palsies, affecting the swallowing 
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ability and leading to a marked weight loss during the radiation 
treatment. Therefore, radiation treatment should be administered 
with caution to patients affected by AAV who are in remission 
after immunosuppressive therapy, as the swallowing function 
may be compromised by acute radiation‑related injury and 
neurological complications may appear as a consequence of the 
relapse of this collagen vascular disease.
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