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Abstract

Post chemoradiation vocal cord immobility is a rare 
complication and this maybe life threatening when 
patients present with severe aspiration and recurrent 
pneumonia or even worse if they have an upper airway 
obstruction. We report a case of nasopharyngeal 

carcinoma patient whom after receiving curative 
concurrent chemoradiotherapy, presented with episodes 
of shortness of breath and aspiration pneumonia finally 
diagnosed with bilateral vocal cord immobility. She had 
no evidence of tumour recurrence.

Keywords: Vocal cord, immobility, chemotherapy, 
radiotherapy, nasopharyngeal carcinoma (NPC).
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Introduction
Vocal cord immobility is defined as impairment of 

the abduction and adduction function of the cords due 
to either denervation or joint dysfunction (1). The peak 
incidence of age is between 51 to 60 years old most likely 
due to neurological damage and carcinoma incidence 
in older patients (2). Vocal cord immobility can be due 
to conditions such as vocal cord paralysis, synkinesis, 
interarytenoid scarring and cricoarytenoid joint fixation (1). 
The main causes of bilateral vocal cord immobility were 
due to thyroid surgeries, neoplasms, trauma, neurological 
causes and lastly idiopathic (3). 

Patients with nasopharyngeal carcinoma (NPC) post 
curative-intent chemoradiotherapy may present with 
troublesome side effects. Bilateral vocal cord immobility 
is a rare complication that may be a result of radiation 
causing neck fibrosis or cranial nerve palsy (4, 5) or even 
due to the chemotherapy causing neuropathy (6, 7). 
The diagnosis of chemoradiation-related vocal cord 
immobility can only be established if there is no evidence 
of tumour recurrence. 

Case Presentation
A 59-year-old lady was diagnosed with 

nasopharyngeal carcinoma stage T2N1M0, underwent 
concurrent 7 cycles of chemotherapy with 35 fractions of 
radiotherapy. She completed treatment course with some 
degree of mucositis. 

Five months after completion of the treatment, she 
presented with shortness of breath, which was sudden 
onset, occurred while she was sleeping. She claimed that 
three days prior, she had been having hoarseness, sore 
throat and choking episodes whenever she tried to take 
fluids orally. Otherwise, she denied of any fever or upper 
respiratory tract infections. 

During this current presentation, she appeared alert 
and conscious with mild tachypnoea. A soft respiratory 
stridor was heard. Her vitals were stable and her oxygen 
saturation under room air was 98%. Anterior rhinoscopy 
and intraoral examination were unremarkable. However, 
the skin over the neck region appeared hyperpigmented 
but no swelling was palpable. Lung auscultation was clear 
with equal air entry correlating with the normal findings 
on chest radiograph. Her neck radiograph and blood 
parameters were normal.

Laryngoscopy was done and there were edematous 
arytenoids and false cords with bilateral vocal cords 
immobility. Both the vocal cords were in paramedian 
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position with phonation gap and a narrow airway (Figure 
1). However, on nasoendoscopy, there was no mass seen 
in the nasopharynx or fossa of Rosenmüller.

She was admitted for impending upper airway 
obstruction secondary to bilateral vocal cord immobility, 
and was treated for acute supraglottitis. She was 
started on intravenous dexamethasone, co-amoxycillin/
clavulanic acid and azithromycin. She underwent 
computed tomography (CT) of the neck, thorax, abdomen 
and pelvis during this admission that showed no evidence 
of local tumour recurrence (Figure 2), or distant metastasis 
and there were no findings to be related with the bilateral 
vocal cord immobility.

In view of the compromised airway, she was counselled 
for tracheostomy. However, patient refused for surgical 
intervention. She was discharged with at own risk form 
signed. Since then, she had multiple visits for aspiration 
pneumonia and worsening of shortness of breath, partially 
relieved by symptomatic therapy. To date, she still has not 
agreed for tracheostomy.

Discussion
Patients undergoing radiation therapy usually come in 

early with symptoms of mucositis and taste loss, which 
are normally reversible and xerostomia that may last a 
life long. The late complications varies from dental caries 
to osteoradionecrosis and trismus and they also may last 
a life time (8). Rarely, bilateral vocal cord immobility is 
developed as a late complication secondary to radiation 
therapy, especially in head and neck carcinomas. Both the 

cancer cells and the surrounding normal tissues are greatly 
affected during radiotherapy and this leads to fibrosis 
and radiation-related palsies of cranial nerves. This has 
been reported in various head and neck carcinomas, 
commonly the nasopharynx, tonsil and tongue base. Neck 
fibrosis specifically in the retroparotid space causes the 
lower cranial nerve palsies as mentioned by Huang et al, 
however how the fibrosis may cause the cranial nerve 
involvement was not mentioned (4). Looking back to our 
patient’s history, she presented with choking episodes 
and shortness of breath 5 months post radiation therapy 
but we were not certain if the vocal cord immobility was 
due to recurrent laryngeal nerve palsy, cricoarytenoid 
joint fixation or due to interarytenoid scarring. Further 
plan for this patient was to perform a confirmatory 
diagnostic direct laryngoscopy but she refused. Laryngeal 
electromyography (LEMG) would have helped to confirm 
the presence of denervation but it was not readily available 
in our centre. 

Yaoh et al reported that 6 patients out of 19 NPC 
patients developed bilateral recurrent laryngeal nerve 
palsies post radiation with a total of 7000-13000 Gy to 
the nasopharynx and 5000-9000 Gy to the neck (5). He 
also reported that the most commonly involved cranial 
nerve was the hypoglossal followed by the vagus nerve 
and recurrent laryngeal nerve. Yoram et al also reported 
case series of 3 patients with bilateral vocal cord palsy 
in NPC after receiving curative radiation (9). Taru reported 
a 18-year-old NPC patient post radiation treatment 
developed right hypoglossal nerve palsy after 42 months 
of treatment and subsequently developed bilateral vocal 

Figure 1: Laryngoscopy showing both the vocal cords in 
paramedian position with phonation gap and a narrow 
airway.

Figure 2: CT image showing the nasopharyngeal region 
with clear fossa of Rosenmüller.
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anesthesia, the reliability of this technique is poor due 
to resting state of the muscle tone is not achieved. This 
procedure is best done under general anesthesia with deep 
paralysis to examine the complete range of movement 
of the joint (1). Our patient did not agree for any surgical 
intervention, so we did not subject her to undergo general 
anesthesia to palpate the cricoarytenoid joint. Where else 
LEMG was not readily available in our centre. Thus, we 
are not able to confirm if the vocal cord immobility is 
due to denervation, cricoarytenoid joint fixation or due to 
interarytenoid scarring. 

The patients presenting with vocal cord immobility 
post chemoradiation must be screened for tumour 
recurrence via imaging such as CT or positron emission 
tomography (PET), nasopharyngolaryngoscopy, and 
physical examination. The diagnosis of chemoradiation 
related vocal cord immobility can only be made once 
there is no evidence of tumour recurrence. The endoscopy 
and CT imaging done for our patient did not reveal any 
signs of recurrence. 

For patients presenting with severe aspiration, they 
may require a nasogastric tube for feeding purpose 
to reduce the risk of aspiration or even a gastrostomy 
tube. Surgical options should be considered if the nerve 
injury is not recoverable within 6-12 months unless 
there is an acute respiratory distress with an upper 
airway obstruction. There are static procedures including 
arytenoidectomy and posterior cordectomy and these 
procedures are performed to create a stable airway by 
making a glottic aperture (1) but they are not meant for 
patients with aspiration issue. Of course, these procedures 
do not lead to a good quality of voice production as well. 
The most permanent procedure is tracheostomy and this 
offers the best airway without any risk of aspiration. The 
only limitation of tracheostomy is the social stigma and 
the need to have a competent caregiver. Even though our 
patient was counselled for surgical intervention, she has 
refused for any and currently treated symptomatically for 
her recurrent pneumonias while still being on nasogastric 
tube feeding. 

Conclusion
Neck fibrosis secondary to radiation therapy and 

neuropathy secondary to chemotherapy could be the 
cause of vocal cord immobility or even cranial nerve 
involvement in some patients, provided there is no 
clinical evidence of tumour recurrence. Patients post 
chemoradiation presenting with choking, aspiration and 
noisy breathing should be suspected to have vocal cord 
immobility and given option for surgical intervention such 
as cordectomy, arytenoidectomy or tracheostomy for a 
better quality of life. 

cord palsy after 62 months of treatment (10). Yi Ling et 
al reported that in 13 NPC patients, the reviewed LEMG 
showed evidence of recurrent laryngeal nerve injury in 
11 patients while the other two patients had fixation of 
cricoarytenoid joint without any nerve injury (11). All the 
patients did not have any evidence of recurrence nor skull 
base invasion.

Chemotherapy is commonly known for the side effects 
of alopecia, fatigability, infections, anemia and changes 
of appetite or bowel habits. Besides the radiotherapy, 
chemotherapy can also induce vocal cord immobility in some 
patients. This is due to their neurotoxic property that causes 
neuropathy. The mechanism of peripheral neuropathy due 
to chemotherapy is explained by the changes of dorsal root 
ganglia root, dysfunction of mitochondria and involvement 
of oxidative stress (12). Rawish et al reported a case of 
unilateral vocal cord paralysis after receiving carboplatin 
and paclitaxel for adenocarcinoma of the cervix (13). Even 
in our centre, a case of non-Hodgkin lymphoma was 
reported to have unilateral vocal cord immobility after 
R-CHOP (Rituximab, cyclophosphamide, doxorubicin, 
vincristine and steroid) regimen (6). Similarly, another case 
of non-Hodgkin lymphoma post R-CHOP regimen was 
reported to have bilateral vocal cord immobility which 
was successfully reverted two weeks after completion of 
definitive chemotherapy (7).

Besides all these causes, malignancy can also cause 
vocal cord immobility. Chen et al reported the incidence 
of malignancy causing vocal cord immobility as 29.9% 
in 87 patients and 5 of them had underlying NPC (14). 
Thus, inpatient presenting with vocal cord immobility 
especially when they already had underlying malignancy, 
it is important to rule out recurrence of disease before 
establishing the diagnosis of chemoradiation-induced 
vocal cord immobility.

Patients with vocal cord immobility usually present 
with a varying degree of dysphagia, aspiration, dysphonia, 
reduced effort tolerance and breathiness (5) just like how 
our patient presented. Some patients may present with 
acute respiratory distress secondary to upper airway 
obstruction or severe aspiration with recurrent aspiration 
pneumonia due to bilateral vocal cord immobility. 

The  patients  routinely  undergo  a  nasopharyngo� 
laryngoscopy to assess the vocal cord mobility and the 
supralaryngeal structures. A simple neck palpation would 
reveal any large neck mass and a chest radiograph is 
sufficient to identify any mediastinal or lung mass. LEMG 
can be performed to detect any paralysis and synkinesis 
of the vocal cords. Once the innervation of the vocal 
cords is determined intact, next step is to evaluate the 
cricoarytenoid joint fixation and scarring. Although this 
procedure can be done in office setting under local 
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