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Vocal Cord Paralysis and Hypercapnic Respiratory Failure

in a Patient with Familial Amyloidotic Polyneuropathy

Aylin Pihtili!, Ziileyha Bingol®, Hacer Durmus’, Yesim Parman® and Esen Kiyan®

Abstract

We herein report a patient case with familial amyloidotic polyneuropathy (FAP) who presented with vocal
cord paralysis (VCP). A 60-year-old man with FAP (Gly89GIn) presented with hoarseness and snoring for
the previous two years. A chest X-ray demonstrated cardiomegaly and bilateral diaphragmatic elevation. The
findings of a restrictive pattern on spirometry and daytime hypercapnia were consistent with respiratory mus-
cle weakness related to neuropathy [forced expiratory volume (FEV.): 38%, forced vital capacity (FVC):
39%, FEV,/FVC: 77, partial pressure of arterial oxygen (PaO,): 80 mmHg, partial pressure of carbon dioxide
in arterial blood (PaCO.): 52 mmHg]. An ear-nose-throat examination showed VCP. Polysomnography re-
vealed severe obstructive sleep apnea (OSA). FAP may cause OSA by VCP and hypercapnic respiratory fail-
ure by respiratory muscle weakness. Therefore, an ear-nose-throat examination, spirometry, arterial blood
gases analysis and polysomnography are important for these patients.
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Introduction

Transthyretin (TTR) is a major amyloidogenic protein that
is predominately synthesized in the liver. It causes two types
of amyloidotic disease: hereditary systemic amyloidosis,
which is induced by the mutated T7TR gene, and senile sys-
temic amyloidosis (SSA), which is an aging-related sporadic
systemic amyloidosis that is induced by wild-type
TTR (1, 2). Amyloidosis induced by TTR mutations can be
classified into several phenotypes including peripheral neu-
ropathy dominant type, commonly referred to as familial
amyloidotic polyneuropathy (FAP); cardiomyopathy domi-
nant type, also known as familial amyloidotic cardiomyopa-
thy; vitreous opacity dominant type, and leptomeningeal
amyloidosis dominant type, which causes central nervous
symptoms (3). We herein report a case of TTR-related famil-
ial amyloidotic polyneuropathy (TTR-FAP) presenting with
hoarseness, snoring, awakening with the feeling of drown-
ing, morning headache, daytime sleepiness and dyspnea in

the supine position.

Case Report

A 60-year-old man was admitted to our clinic with
hoarseness, snoring, morning headache, awakening with the
feeling of drowning, daytime sleepiness and dyspnea in the
supine position. He smoked a few cigarettes per day for 10
years. At 45 years of age, he had been diagnosed with fa-
milial Mediterranean fever (FMF) and treatment with col-
chicum was started. However, the patient was negative for a
MEFV gene mutation analysis. The patient did not benefit
from colchicum treatment. Additionally, there were no signs
of FMF during the follow-up and colchicum was subse-
quently stopped. Symptoms of muscular weakness, difficulty
in walking and bilateral carpal tunnel syndrome commenced
at 49 years of age. A neurologic examination at this time re-
vealed hypophonia, distal and lower limb prominent weak-
ness of limbs, abolished deep tendon reflexes, stocking-
glove type hypoesthesia, and decreased vibration sensation.
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Figure 1. Chest X ray; There was cardiomegaly and bilater-
ally elevated diaphragms and there was no parenchymal pa-

thology.

A diagnosis of FAP with Glu89GIn type 77R mutation was
made by a nerve biopsy and genetic testing at 54 years of
age. Electromyography findings were compatible with
sensory-motor axonal polyneuropathy. Amyloid depositions
were found in a sural nerve biopsy. Genetic testing revealed
Glu89GIn mutation in the T7TR gene. Family screening led
to the diagnosis of FAP in the patient’s mother, uncle, sister,
aunt and cousin. At 55 years of age, the patient was bedrid-
den due to weakness and orthostatism (Stage III TTR-FAP).
Tafamidis (20 mg) therapy was commenced at 57 years of
age. At 59 years of age, hoarseness, snoring, awakening
with the feeling of drowning and dyspnea in the supine po-
sition were noted. The patient was admitted to our clinic
with worsening symptoms.

A physical examination at this admission revealed a blood
pressure of 110/80 mmHg, heart rate of 60/arrhythmic, res-
piratory rate of 20/min, and body mass index of 23 kg/m”.
Respiratory sounds were normal. S2 was loud at the pulmo-
nary area. The patient demonstrated muscular atrophy of the
lower extremities and pretibial edema. The complete blood
count was normal. A biochemical analysis was normal other
than hypoalbuminemia (albumin: 3 mg/dL). The prothrom-
bin time was normal. The patient exhibited cardiomegaly
and bilaterally elevated diaphragms on a chest X-ray without
parenchymal pathology (Fig. 1). Spirometry demonstrated a
severe restrictive pattern [forced expiratory volume (FEV)):
38%, forced vital capacity (FVC): 39%, FEV/FVC: 77]
(Fig. 2). Spirometry performed five years previously was
noted as being normal (FVC: 105% and FEV:: 104%). A
daytime arterial blood gases (ABG) analysis at room air re-
vealed hypercapnia [partial pressure of arterial oxygen
(Pa0,): 80 mmHg, partial pressure of carbon dioxide in arte-
rial blood (PaCO): 52 mmHg, pH: 7.42, HCO;: 27 mmHg,
Sa0;: 96.2%]. The restrictive pattern on spirometry and day-
time hypercapnia were consistent with respiratory muscle
weakness related to neuropathy. Atrial fibrillation was noted
on Holter monitoring. Echocardiography revealed ejection
fraction (EF) of 30%, systolic pulmonary arterial pressure

0 - - v v — v -

\J 2 4 6 8
Figure 2. Serious restrictive pattern and plateau on inspira-
tory phase concordant with extrathoracic airway obstruction

on spirometry.

(PAPs) of 55 mmHg and minimal pericardial effusion. Both
atria were enlarged and the left ventricular wall was dif-
fusely hypertrophic, particularly at the septum with a granu-
lar and hyperechogenic appearance. These findings were
compatible with cardiac amyloidosis. An eye examination
was normal. Abdominal, renal, and pelvic ultrasonography
were normal. An ear-nose-throat examination for hoarseness
demonstrated bilateral vocal cord paralysis (VCP) that did
not require tracheostomy. Polysomnography demonstrated an
apnea-hypopnea index of 35/h, oxygen desaturation index of
30/h, average saturation of 93%, minimum saturation of
52%, time of saturation <90% of 14% (Fig. 3). The ABG
analysis immediately on awakening showed PaO.: 70
mmHg, PaCO,: 57 mmHg, pH: 7.36 and SaO,: 94%. Bilevel
positive airway pressure (BIPAP) titration was performed
due to severe obstructive sleep apnea (OSA) and hypercap-
nia. The patient’s respiratory problems improved with
BIPAP 15/9 cmH,O and the subsequent ABG analysis
showed PaO,: 76 mmHg, PaCO,: 47 mmHg, pH: 7.42 and
Sa0.: 96%.

Discussion

In our patient who presented with hoarseness, snoring,
awakening with a feeling of drowning, morning headache,
daytime sleepiness and dyspnea in the supine position and
was diagnosed with TTR-FAP with the Glu89GIn mutation
in TTR, we detected hypercapnic respiratory failure secon-
dary to respiratory muscle weakness and VCP with associ-
ated severe OSA.

FAP is more common in Sweden, Japan, Brazil, Majorca
and Ireland. The prevalence of different mutations varies ac-
cording to ethnicity and geographical region (4). People liv-
ing elsewhere who have FAP often have ancestors from
these regions. The presenting signs and symptoms depend
on the TTR gene variant present and the organ(s) involved.
The most common sites of deposition involve the heart, pe-
ripheral nervous system, and gastrointestinal system. Cur-
rently, approximately 100 TTR variants are known, with
varying geographic distributions, degrees of amyloidogenic-
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Figure 3. Hypopnea and obstructive apneas with associated desaturations on polysomnography.

ity, and organ predisposition. The age at symptom onset,
pattern of organ involvement, and disease course vary, how-
ever, most mutations are associated with cardiac and/or
nerve involvement. The gastrointestinal tract, vitreous, lungs,
and carpal ligament are also frequently affected (5). Focal
accumulation of amyloid is rare except in carpal tunnel.
Cranial in TTR-FAP
usual (6, 7). Only a few rare cases with cranial nerve XII
and vocal cord involvement have been reported. Vocal cord
involvement is independent of the disease severity and may
be a presenting symptom accompanying the polyneuropathy
findings (6). The prognosis is highly variable on an individ-
ual basis (8). Other unknown factors also play a role in TTR
amyloid formation, as the clinical manifestations of the dis-
ease vary widely among people carrying the same T7TR vari-
ant.

The most common type of FAP is caused by the
Val30Met variant of 7TR. This mutation affects approxi-
mately 1 in 500 people in some regions of Northern Portu-
gal (9). Patients with this mutation typically have sensori-
motor polyneuropathy, autonomic dysfunction, heart and
kidney failure, and gastrointestinal tract disorders and tend
to die within 10 years of the disease onset (10-12). Lower
cranial nerves are affected in the advanced stages (13). The
clinical disease generally manifests as a peripheral sensory,
motor and autonomic neuropathy starting in the 3rd or 4th
decade of life (14). The disease onset is earlier in men than
in women. The other amyloid-associated TTR variants ap-

nerve involvement is also un-

1

pear to be less common, although no concrete data are
available regarding the population prevalence. Our patient
had the Glu89GIn T7R variant. In these patients, the clinical
presentation has been reported as polyneuropathy, cardio-
myopathy and carpal tunnel syndrome (9-15). Our patient
also had a history of carpal tunnel syndrome, difficulty
walking and muscular weakness followed by paraplegia be-
fore presenting to our clinic.

Few cases have reported vocal cord involvement in amy-
loidosis (7, 16). However, none of the previous cases had
VCP associated with FAP. One of these cases was diagnosed
with FAP with vocal cord involvement, but not VCP (7).
That case presented with hoarseness of the voice that was
attributed to amyloid deposition in the vocal cords (7). The
other case did not have a diagnosis of FAP (16). In this sec-
ond case, there was a compression of the laryngeal nerve by
mediastinal lymphadenopathy due to amyloidosis (16). Our
patient had no mediastinal pathology. Additionally, fiberop-
tic laryngoscopy revealed no macroscopic finding of amy-
loid accumulation on the vocal cords or larynx. The patient
underwent a sural nerve biopsy which showed amyloid
deposition. Although we did not perform a laryngeal biopsy,
we speculated that VCP in our patient could be attributed to
recurrent amyloid deposition in the laryngeal nerve associ-
ated with TTR-FAP. There was no other neurologic cause of
VCP in our patient. The flow-volume curve was suggestive
of upper respiratory tract obstruction with spirometry. VCP
is an important risk factor for OSA. Our patient exhibited
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the characteristic complaints of OSA and severe OSA was
detected on polysomnography.

Amyloid deposition in the pulmonary parenchyma is rare
in FAP. Cases with pulmonary involvement typically present
with hemoptysis and dyspnea (17-19). In the pertinent litera-
ture, a case report presented the case of transthyretin amy-
loidosis and parenchymal interstitial involvement (18). This
case admitted with dyspnea showed signs of alveolar and in-
terstitial involvement with thickening of the septal lines on
thoracic high-resolution computed tomography. A pathologi-
cal assessment of lung specimens revealed nodular deposits
of amyloid in the bronchial walls and lung parenchyma.
Congo red staining was positive (18). Pulmonary amyloido-
sis was determined in 19 autopsied lung samples from pa-
tients with FAP amyloidogenic TTR (ATTR) V30M (20).
Amyloid deposition was also observed around the walls of
the bronchi/bronchioles, pulmonary arteries, and pulmonary
veins, while no amyloid deposits could be found around the
lymphatics. In addition, amyloid deposition in the alveolar
regions was a characteristic finding in aged patients with
FAP TTR V30M (20). Our patient did not have respiratory
symptoms, such as a cough, sputum, or hemoptysis, and
there was no parenchymal pathology in his chest X-ray.
Therefore, we did not suspect interstitial pneumonia in our
patient.

Neuropathy in FAP may cause respiratory muscle weak-
ness. A restrictive pattern on spirometry with reduced maxi-
mum expiratory and inspiratory pressures indicates that the
neuropathy involves not only the extremities, but also the
respiratory muscles (21). In our patient, the spirometric
measurements plus daytime hypercapnia and increased
PaCO; on awakening were associated with respiratory mus-
cle involvement. Spirometry was performed in the supine
position because the patient was unable to sit. Therefore, be-
cause we could not compare supine and sitting FVC, we are
unable to comment on the diaphragm dysfunction secondary
to neuropathy.

Cardiac involvement is reported in approximately 80% of
FAP cases and some cases have an exclusive or predominant
cardiac phenotype. It has been reported that Glu89GIn is as-
sociated with a more severe cardiomyopathy compared to
Val30Met. Glu89GIn is independently associated with a
higher risk of major cardiovascular events among cardio-
myopathy patients (3, 4). Our patient demonstrated atrial
fibrillation on Holter monitoring. EF was 30%, PAPs was
55 mmHg and mild pericardial effusion was detected on
echocardiography. The findings of biatrial enlargement, dif-
fuse thickening of the left ventricular wall especially at the
septum and granular-hyperechogenic appearance were com-
patible with cardiac amyloidosis.

In conclusion, FAP caused by the Glu89GIn variant of
TTR may lead to OSA due to vocal cord paralysis and hy-
percapnic respiratory failure due to respiratory muscle weak-

ness. Therefore, patients with FAP should routinely undergo
vocal cord examinations and spirometry, ABG analysis, and
even supine vs. sitting spirometry. When necessary, poly-
somnography should also be performed.
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