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Department of Otorhinolaryngology, Tan Tock Seng Hospital, Singapore

Abstract

Background. There is a paucity of Asian-based data regarding the diagnostic yield of com-
puted tomography imaging in the initial assessment of idiopathic unilateral vocal fold palsy.
Objectives. To investigate the diagnostic yield of computed tomography in idiopathic
unilateral vocal fold palsy cases in an Asian tertiary hospital, and to determine the causative
pathologies and positive predictive factors.

Method. A retrospective chart review was conducted of patients (between 2010 and 2018)
with a clinical diagnosis of idiopathic unilateral vocal fold palsy who underwent contrast-
enhanced computed tomography of the neck and chest at Tan Tock Seng Hospital, Singapore.
Results. The overall computed tomography diagnostic yield was 21 per cent, with malignancy
accounting for 63.6 per cent of diagnoses. Degree of vocal fold weakness was the only significant
predictor of positive computed tomography findings (11.5 per cent in vocal fold paresis vs 29.1
per cent in vocal fold paralysis, p = 0.025). None of the patients with negative computed tom-
ography findings went on to develop disease after a mean follow up of 14.3 months.
Conclusion. Computed tomography is a useful initial investigation for idiopathic unilateral
vocal fold palsy, particularly in cases with vocal fold paralysis.

Introduction

Unilateral vocal fold palsies can be caused by a wide range of pathologies, which can affect
the recurrent laryngeal nerve along its course. Early detection of the underlying pathology
is important, to rule out neoplastic lesions.

Radiographic investigations such as ultrasonography,' chest radiography” and com-
puted tomography (CT)>* scans have been utilised in the assessment of unilateral
vocal fold palsies that remain unexplained after thorough history-taking and physical
examination. In our institution, most clinicians routinely request CT scans of the skull
base to arch of aorta as an initial investigation for patients with a clinical diagnosis of idio-
pathic unilateral vocal fold palsy.

A review of the literature showed that although the yield of routine CT imaging in the
initial assessment of idiopathic vocal fold paralysis has been well studied, the role of CT
imaging in cases of vocal fold hypomobility or paresis is not as well established. The pau-
city of studies investigating the diagnostic yield of CT in vocal fold paresis and the lack of
Asian-based data prompted us to perform this study.

The primary aim of our study was to investigate the diagnostic yield of CT in the initial
evaluation of patients with a clinical diagnosis of idiopathic unilateral vocal fold palsy.
Our secondary aims were to determine the various pathologies detected on positive CT
scans and to investigate the predictive factors for positive CT findings.

Materials and methods

Institutional board review approval was obtained for this retrospective study. The study
included all adult patients seen at Tan Tock Seng Hospital, Singapore, from 2010 to
2018, with a clinical diagnosis of idiopathic unilateral vocal fold palsy, who underwent
contrast-enhanced CT of the neck and chest.

We performed an initial search of cases using relevant diagnosis codes keyed into our
electronic database. We then went through clinical data to obtain our final study subjects,
who were patients with documented findings of unilateral vocal fold palsy with no obvi-
ous cause identified after thorough history-taking and physical examination, and who
subsequently underwent CT evaluation. Subjects with a known cause of vocal fold
palsy, neurological conditions (e.g. stroke, parkinsonism), primary laryngeal or pharyn-
geal neoplasm, or with a history of prolonged endotracheal intubation (more than 7
days), prior neck or chest surgery, rheumatoid arthritis, or medical conditions that
could result in joint hypomobility, were excluded from the chart review.

Statistical analysis was performed using SPSS® software version 26. Data were analysed
primarily using quantitative analysis. We also ran univariate analysis (chi-square test) to
determine whether the patient or disease factors were predictive of positive CT findings.
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Broad electronic database search using relevant
diagnosis codes

Patients with unilateral vocal fold palsy (n=542)
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- Known cause of vocal fold palsy

- Prolonged endotracheal intubation
- Primary laryngeal or pharyngeal tumours
- Neurological problems

examination

- Obvious pathology identified during initial history-taking & physical
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fold palsy, IUVP
(n=127)

Patients without

) Patients with CT et

evaluation (n=107) (n=20)

Fig. 1. Flow chart showing the patient selection process leading to the recruitment of 107 subjects into the study. CT = computed tomography

Results

Of the 107 patients included in our study (Figure 1), 22 had
positive CT findings that identified the cause of the vocal
fold palsy. This equated to a diagnostic yield of 21 per cent.
Patients with vocal fold paresis had a lower positive CT scan
yield, of 11.5 per cent, than those with vocal fold paralysis (a
yield of 29.1 per cent).

Malignancies (i.e. lung, thyroid, oesophagus, thymus, meta-
static lymphadenopathy and neurogenic) accounted for 63.6
per cent (n=14) of the positive findings (Table 1). Five out
of the six cases of lymphadenopathy detected on CT were sub-
sequently investigated and found to be secondary to primary
lung (n = 3) and oesophagus (n = 2) malignancies. Lung malig-
nancy (n=7) was the most common cause of idiopathic uni-
lateral vocal fold paralysis, accounting for 31.8 per cent of
the positive CT findings (lung primary n=4; metastatic
lymph node from lung metastasis #n=3). Malignancy
accounted for 75 per cent and 33 per cent of the positive CT
findings in vocal fold paralysis and paresis cases respectively.
Other identified causes of the idiopathic unilateral vocal fold
palsy included aortic aneurysm (n = 4), benign thyroid nodule
or cyst (n =2), tuberculosis lymphadenopathy (n = 1), and cer-
vical osteophyte (n=1).

Nine of the 22 patients with positive CT findings had a
chest radiography performed within six months of the CT
scan; 3 patients showed aortic aneurysm and 6 showed a pul-
monary or hilar mass.

Analysis of patient and disease factors did not reveal any
significant predictors of positive CT findings, except for degree
of weakness (Tables 2 and 3). Patient characteristics such as
gender, age, history of smoking and ethnicity were not predic-
tors of positive CT findings. Patients with vocal fold paralysis
had a clinically significant higher chance of having a positive
CT finding compared to those with vocal fold paresis (p=
0.025).
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Table 1. Breakdown of various aetiologies of vocal fold palsy detected on CT

Paresis Paralysis
Aetiology All (n) patients (n) patients (n)
Aortic aneurysm 4 3 1
Lung malignancy 4 - 4
Oesophageal malignancy 1 1 -
Thymus malignancy 1 - 1
Lymphadenopathy
- Lung primary 3 - 3
- Oesophageal 2 - 2
- Tuberculosis 1 - 1
Neurogenic tumour 1 1 -
Thyroid
- Papillary thyroid cancer 2 - 2
- Benign cyst or nodule 2 - 2
Cervical osteophyte 1 1 -

CT =computed tomography

During the follow-up period (mean duration of 14.3
months), none of the remaining 85 patients with negative
CT findings were diagnosed with disease that accounted for
their idiopathic unilateral vocal fold palsy.

Discussion

Studies have shown variation in CT diagnostic yield in the
evaluation of idiopathic unilateral vocal fold palsy. Paddle
et al.* reported a diagnostic yield of 2.9 per cent and an inci-
dental yield of 27.6 per cent for idiopathic unilateral vocal fold
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Table 2. Statistical analysis of effect of various patient factors on diagnostic CT yield

Patient factors All* Positive CT findings' Negative CT findings* Statistical significance ( p-value)
Gender (n (%)) 0.382
- Male 67 (62.6) 12 (52.2) 55 (64.7)

- Female 40 (37.4) 10 (47.8) 30 (35.3)

Age (range (mean); years) 26-91 (63.8) 26-91 (62.2) 38-90 (70) 0.347
Ethnicity (n (%)) 0.273
- Chinese 87 (81.3) 17 (77.3) 69 (82.4)

- Malay 9 (8.4) 4 (18.2) 5 (5.9)

- Indian 11 (10.3) 1 (4.5) 10 (11.8)

Smoking history? (n (%)) 0.274
- Yes 69 (64.5) 12 (56.5) 57 (66.7)

- No 38 (35.5) 10 (43.5) 28 (33.3)

*n=107; 'n=22; *n=85. CT = computed tomography

Table 3. Statistical analysis of effect of various disease factors on diagnostic CT yield

Disease factors All* Positive CT findings' Negative CT findings* Statistical significance ( p-value)
Intubation history? (n (%)) 0.196
- Yes 70 (65.4) 5 (22.7) 32 (37.6)

- No 37 (34.6) 17 (77.3) 53 (62.4)

Ongoing or recent URTI? (n (%)) 0.455
- Yes 15 (14) 2 (9.1) 72 (84.7)

- No 92 (86) 20 (90.9) 13 (15.3)

Side of vocal fold palsy (n (%)) 0.291
- Right 29 (27.1) 4 (18.2) 25 (29.4)

- Left 78 (72.9) 18 (81.8) 0 (70.6)

Degree of weakness (n (%)) 0.025
- Paresis 52 (51.4) 6 (27.3) 46 (54.1)

- Paralysis 55 (48.6) 16 (72.7) 39 (45.9)

*n=107; 'n=22; *n=85. CT = computed tomography; UTRI = upper respiratory tract infection

palsy. Badia et al.’ reported a 0 per cent diagnostic yield. In
our centre, CT has high diagnostic yield, of 20.6 per cent.
We also found a positive correlation between the degree of
vocal fold hypomobility and the incidence of positive CT find-
ings (29.1 per cent in patients with vocal fold paralysis vs 11.5
per cent in patients with vocal fold paresis, p = 0.025).

Of note, malignancy accounted for more than half (63.6 per
cent) of the causative diagnoses detected on CT in our series, not-
ably higher than in other studies,”” which report rates of 13-33
per cent. Hence, we recommend routine CT imaging in the inves-
tigation of idiopathic unilateral vocal fold palsy. This is particularly
so for vocal fold paralysis cases, where malignancy accounted for
three-quarters of the positive diagnostic CT findings.

Altman and Benninger” suggested chest radiography as the
first-line investigation to evaluate for any compressive aortic
aneurysm, or intrathoracic pulmonary or nodal diseases.
Chen et al® recommended initial evaluation with thyroid
ultrasound and chest radiography. Proponents of initial ultra-
sound of the thyroid and X-rays of the chest have cited the
higher radiation risks and healthcare costs associated with CT.

In our series, 36 per cent of the positive CT findings were
secondary to pulmonary neoplasms and aortic aneurysms,
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and 18 per cent were secondary to thyroid neoplasms and
nodules. These pathologies could potentially have been
detected on chest X-ray and thyroid ultrasound. However,
these studies would have missed the other 46 per cent of posi-
tive diagnoses, including neoplastic lesions. Moreover, patients
may still have to undergo CT for further detailed evaluation of
the lung and mediastinum pathology, resulting in more inves-
tigations and higher healthcare costs. Further prospective stud-
ies on the cost-effectiveness and diagnostic rate of initial chest
X-ray or ultrasound thyroid evaluation versus CT imaging
would be useful.

The role of repeat interval CT imaging for patients with ini-
tial negative CT findings is a subject of controversy. Noel et al.”
reported that 8 out of 207 of those with initial negative CT
scans went on to develop alternative causative diagnoses,
with a mean time to diagnosis of 27 months. The authors
therefore recommended routine repeat imaging within two
years after the initial negative CT scan. The eight patients
detected in the Noel et al. study underwent repeat imaging
because of the development of new clinical findings or symp-
toms, rather than it being a routine repeat interval scan. In our
series, patients with initial negative CT findings had a low
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likelihood of missed occult pathology, and none of the 85 patients
subsequently developed disease that accounted for their idio-
pathic unilateral vocal fold palsy, during a mean follow-up period
of 14.3 months. Hence, we concur with Tsikoudas and collea-
gues’'? recommendation that there is no added benefit of repeat
interval CT evaluation for clinically asymptomatic patients with
initial negative CT findings. We therefore recommend a clinical-
based approach with repeat imaging only if the patient develops
new symptoms or clinical findings.

Unilateral vocal fold palsy can be caused by a range of pathologies that
can affect the recurrent laryngeal nerve along its course

Only degree of vocal fold hypomobility was a significant predictor of
diagnostic computed tomography (CT)

Malignancy accounted for 63.6 per cent of positive CT findings in
idiopathic unilateral vocal fold palsy, with lung malignancy being the
most common

Unilateral vocal fold palsy and change in voice can be the only
presentations in patients with underlying malignancy and aortic
aneurysm

Routine use of CT is recommended initially for investigating idiopathic
unilateral vocal fold palsy, especially for paralysis

Regular interval CT is not necessary if initial scan findings were negative,
with no new clinical findings or symptoms

Limitations to this study include its retrospective nature
and the small sample size; causative associations between the
vocal fold palsy and the aetiology detected can only be
assumed. The documentation of vocal fold mobility status as
paresis and paralysis is subject to the attending physician’s
observational bias. Electromyography or examination under
anaesthesia were not performed in this study; hence, a mech-
anical cause of vocal fold fixation is not entirely ruled out
before labelling as idiopathic vocal fold paralysis or paresis.

Conclusion

Malignancy is a common aetiology for idiopathic unilateral
vocal fold palsy. Routine use of CT is recommended in the ini-
tial investigation of idiopathic unilateral vocal fold palsy, as the
risk of missing a potential malignancy outweighs the risk of
radiation exposure. In circumstances where CT is not readily
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available, alternative investigations with thyroid ultrasound
and chest X-ray can be considered. However, the patient
needs to be informed that a negative ultrasound or chest
X-ray does not fully preclude the presence of a causative diag-
nosis or malignancy.

Further long-term prospective studies are required to valid-
ate the usefulness of routine interval repeat CT evaluation for
earlier detection of potential causative pathologies (e.g. neo-
plasm) that may not be clinically apparent at the early stages.
Further prospective study will also be useful to ascertain the
cost-effectiveness and diagnostic rate of initial chest X-ray or
thyroid ultrasound scanning versus CT imaging.
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