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Abstract
Background Unilateral vocal fold paralysis (UVFP) may

present as an uncommon complication of extralaryngeal

neoplasms, requiring diagnostic scrutiny to seek occult
tumors or diseases. The aim of this study was to examine

the utility of computed tomography (CT) in evaluating

adult UVFP of unknown etiology.
Methods From January 2010 to December 2011, UVFP

was diagnosed in 822 patients at our tertiary-care center. In

634 patients, a readily identifiable cause of the UVFP was
evident and therefore there was no need for any imaging; in

the remaining 188 patients, the etiology could not be

determined. Among this latter group, 153 patients under-
went chest radiography (CXR) and contrast-enhanced CT

imaging from the skull base to the midchest.

Results In 36 of the 153 (23.5 %) patients, CT revealed
the cause of the UVFP: lung cancer in 12 patients, thyroid

carcinoma in 7 patients, skull-base tumor in 4 patients,

aortic aneurysm in 4 patients, esophageal cancer in 3
patients, thymus tumor in 2 patients, pericardial effusion in

1 patient, and other neck lesions in 3 patients. CXR and

neck ultrasonography also identified the etiology in 14 and
12 patients, respectively. During follow-up after the initial

CT, none of the patients with idiopathic UVFP was

determined to have an underlying disease that would have
explained the paralysis.

Conclusion CT is a useful single-imaging method for

evaluating the etiology of adult UVFP. This approach may
reveal occult tumors or previously undiagnosed diseases as

the cause of the paralysis, thus improving patient care.

Introduction

Vocal fold paralysis is a condition caused by a number of
different pathologies that variably involve the anatomic

course of the vagus and recurrent laryngeal nerves [1, 2].

These nerves, which are responsible for vocal fold move-
ment, travel an extended course, originating at the base of

the skull and passing through the carotid sheath and

upward around the subclavian artery or aortic arch to the
tracheo-esophageal groove and the larynx [3]. Most cases

of vocal fold paralysis in hospitalized patients can be
ascribed to surgical procedures involving the anatomic

course of these nerves [4, 5]. In addition, neoplasms arising

in the base of the skull, neck, thyroid gland, esophagus,
mediastinum, and lungs may cause unilateral vocal fold

paralysis (UVFP), the incidence of which differs in dif-

ferent countries [1–6]. The need for detection of any sub-
clinical diseases resulting in UVFP is very important

because many of them will be locoregionally advanced,

with major nerve involvement, or even fatal.
Chest radiography (CXR), computed tomography (CT),

magnetic resonance imaging (MRI), and neck ultrasonog-

raphy (US) have been utilized in the detection of occult
tumors or diseases causing UVFP [7–11]. Because CXR is
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able to identify an intrathoracic cause, a CXR has been

initially recommended for the patients with UVFP and
contrast-enhanced CT can be used in patients with a neg-

ative initial CXR [8, 9]. A recent study [11] advocated the

use of high-resolution US in order to detect subclinical
tumors in the neck and supraclavicular fossa; however,

there is a lack of consensus regarding the appropriate

evaluation for UVFP. Different centers have advocated a
battery of diagnostic investigations for unexplained cases,

although these tests may not be cost-effective [12]. While
diagnostic tools should have a high sensitivity for the

detection of occult diseases, cost-effectiveness must be

considered as well.
Currently, CT scanning, and particularly helical CT, is a

rapid and sensitive imaging modality that can allow the

visualization of simultaneous pathologic lesions from the
base of skull to the chest. Accordingly, our institution has

utilized contrast-enhanced CT for patients with initially

unexplained UVFP. The aim of this study was to examine
the utility of CT in evaluating UVFP of unknown etiology.

Patients and methods

Study population

The 822 consecutive patients initially evaluated for this

study were C18 years of age and had been newly diagnosed
with UVFP between January 2010 and December 2011 at the

Asan Medical Center (Fig. 1). This study was reviewed and

approved by the Institutional Review Board of Asan Medical
Center and informed consent from each patient was waived.

Exclusion criteria were patients with primary laryngeal or

pharyngeal tumors (n = 44), those with previously known
cancers of the head and neck, thyroid, lung, esophagus, and

other metastatic cancers to the neck or chest (n = 155), and

those who had surgery that caused the UVFP (n = 311).
Patients with a history of prolonged intubation (n = 96) or

with neurologic diseases such as stroke or Parkinsonism

(n = 28) were also excluded.

Imaging

UVFP of unknown etiology was determined in 188 of the

patients evaluated for this study. Of these, 153 were examined
using contrast-enhanced CT scanning with a Siemens Som-

atom scanner (Siemens Medical Systems, Erlangen, Ger-

many) or a LightSpeed QX/I scanner (GE Healthcare,
Milwaukee, WI, USA). CT was performed with the patient

supine and by acquiring axial images parallel to the occlusal

line, from the base of the skull to the midchest, and direct
coronal or coronal reconstruction images with a slice thick-

ness of 3–5 mm. Thirty-five patients refused proper evalua-

tion of their UVFP and were lost during early follow-up. All
153 eligible patients received a CXR examination, and 70

patients were additionally evaluated by high-resolution US of

the neck using an HDI 5000 scanner (Philips Medical Sys-
tems, Best, The Netherlands) with a 5–12-MHz linear phased-

array transducer. If any lesion with the suspicion of a tumor

was identified, either fine-needle aspiration biopsy (FNAB)
under US or CT guidance or endoscopic biopsy was per-

formed. The performance of US was based mainly on CT

findings. The diagnostic value of CT in evaluating the etiology
of UVFP was determined.

Results

This study included 153 patients who at initial presentation
were determined to have UVFP of unknown etiology. All

Fig. 1 Flowchart of the
population studied for the
etiologic evaluation of adult
unilateral vocal fold paralysis
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of these patients subsequently underwent an etiologic

evaluation consisting of a CT scan and CXR. The 86 men

and 67 women had a mean age of 56.4 years, ranging from
18 to 86 years. UVFP involved the left side in 110 patients

(71.9 %). Of the 153 eligible patients, the occult cause of

the UVFP was determined in 36 (23.5 %) patients, whereas
in the remaining 117 patients, no specific cause of the

paralysis could be established. The etiology of the UVFP in

the aforementioned 36 patients is summarized in Table 1.
Except for the 117 patients with idiopathic UVFP, the

most common cause of UVFP were primary chest diseases

(n = 17/36, 47.2 %): lung cancer (n = 12, 33.3 %),
esophageal cancer (n = 3, 8.3 %), and thymus tumor

(n = 2, 5.6 %). All chest lesions were confirmed by

biopsy. Neck lesions were the second most common cause
of UVFP, including thyroid cancer (n = 7, 19.4 %) and

cervical lymph node metastasis from breast cancer, IgG4-

related sclerosing disease, and a huge bony spur growing
from the cervical vertebra (one case each, 2.8 %). Of the

seven thyroid cancers, six were papillary thyroid carcinoma

and one was a medullary thyroid carcinoma. On CT, all
neck lesions showed invasion or extrinsic compression of

the recurrent laryngeal nerve. The four tumors located at

the base of the skull included brainstem meningioma,
neurogenic tumor of the vagus nerve, osteomyelitis and

paraganglioma. The five cardiovascular lesions included

thoracic aortic aneurysm (n = 4, 11.1 %) and pericardial
effusion (n = 1, 2.8 %).

All of the occult causes of UVFP were correctly iden-

tified by CT scanning from the base of the skull to the
midchest (Figs. 2, 3). CXR was diagnostic in 14 of the 36

patients (38.9 %), identifying 10 of 17 chest lesions

(58.9 %) and 4 of 5 cardiovascular lesions (80 %)
(Table 2). Esophageal or lung cancer in the mediastinum

could not be identified by CXR (Fig. 2), nor did it detect

lesions involving the base of the skull or the neck. Neck US

diagnosed 12 of 36 lesions causing UVFP, revealing all 10
of the cervical lesions (100 %) and 2 of the 17 chest lesions

(11.8 %). US and FNAB correctly determined all neck

lesions (Fig. 3). Of the 17 chest lesions, US correctly
identified two thymus lesions but no others. Among the

patients with idiopathic UVFP, CXR detected COPD in

three patients and pulmonary tuberculosis in one, while
neck US identified benign thyroid nodules in 25 patients,

which were not regarded as direct causes of UVFP. During
follow-up of a median 18 months (range = 6–32 months)

after initial CT scanning, none of the 117 patients with

idiopathic UVFP was found to have a disease explaining
the paralysis.

Discussion

In our study, subclinical diseases were identified in 36 of
153 (23.5 %) patients with unexplained UVFP: most

(80.5 %) of these diseases were neoplastic. In the other

patients (76.5 %), UVFP remained idiopathic. Indeed, in
our study, the incidence of UVFP of unknown etiology was

higher (10.7–22 %) than in previous reports [4–6]. How-

ever, prior studies included all apparent causes of vocal
cord paralysis, most (37–48 %) of which were iatrogenic.

If all 822 cases of UVFP had been included in our study,

surgical injury would have accounted for 37.8 % (311
patients), whereas an idiopathic cause would have been

concluded in less than 15 %. When the apparent causes of

UVFP were excluded, the incidences of subclinical and
idiopathic diseases were similar (30 and 70 %, respec-

tively) to those of a recent study comprising only patients

with initially unexplained adult UVFP. Thus, both our
study and previous ones [4–11] show that UVFP can be

caused by tumors or diseases that are often fatal. The

appropriate management of patients with unexplained
UVFP must therefore include the detection of any sub-

clinical diseases [13].

In our series of patients, contrast-enhanced CT scans
from the skull base to the midchest identified all subclinical

diseases causing UVFP. Unapparent diseases were detected

primarily in the chest (61.1 %) and neck (27.8 %). CXR
simultaneously detected 14 of 22 (63.6 %) intrathoracic

lesions but none of the 10 cervical lesions. All of the chest

lesions required contrast-enhanced CT for evaluation of
staging or disease extent. Subclinical tumors caused 8 of 10

lesions in the neck, of which seven were thyroid carcino-

mas. All cervical lesions were also identified by high-res-
olution US, which was used to guide the FNAB for

histological confirmation. Our data also support previous

studies [9–11] in which the lung, esophagus, and thyroid

Table 1 The etiology of adult unilateral vocal fold paralysis in 153
study patients

Characteristics No. of patients (%)

Skull-base tumors 4 (2.6)

Neck lesions 10 (6.5)

Thyroid cancer 7 (4.6)

Others 3 (2.0)

Chest lesions 17 (11.1)

Lung cancer 12 (7.8)

Esophageal cancer 3 (2.0)

Thymus tumor 2 (1.3)

Cardiovascular lesions 5 (3.3)

Thoracic aortic aneurysm 4 (2.6)

Pericardial effusion 1 (0.7)

Idiopathic 117 (76.5)
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gland were shown to be the most common sites of sub-

clinical diseases in patients with unexplained UVFP. CT
scans carried out in our patients revealed not only the

extent but also the nature of the tumors, as well as the

presence of metastatic lymph nodes.
Some authors have advocated an algorithm that includes

the initial use of CXR for the detection of diseases causing

UVFP [8, 9]. Those patients with negative CXR undergo
further evaluation such as a neck US or CT. In patients

with positive CXR findings, such as a lung mass or aortic
aneurysm, a chest CT scan is also performed. This strategy

is based on the conclusion that although the information

provided by CXR can be used to determine the diagnostic
flow, further diagnostic workup is necessary for CXR-

negative patients and allows disease confirmation in CXR-

positive patients. Therefore, a contrast-enhanced CT
extending from the base of the skull to the midchest serves

as a single valuable imaging modality that provides high

sensitivity for the detection of subclinical diseases in
patients with UVFP of unknown etiology. Support for the

initial use of CT also comes from our finding that it cor-

rectly identified all four skull-base lesions that could not be
detected by CXR or US. As shown in this and previous

studies [8–10], the incidence of subclinical chest lesions as

a leading cause of unexplained UVFP is higher than that of
cervical lesions. Therefore, high-resolution US may be

inappropriate as an initial diagnostic tool but of value as a
second step in histological confirmation, given that its

sensitivity is restricted to the thyroid gland, neck, and

supraclavicular regions [11, 14, 15].
In the clinical setting, when choosing a diagnostic tool

the economic burden must be considered [12]. Nowadays, a

CT scan is a rapid, relatively inexpensive imaging
modality. In South Korea, contrast-enhanced CT scanning

Fig. 2 The proper detection of
esophageal cancer causing
unilateral vocal fold paralysis in
a 72-year-old male patient. The
esophageal lesion was not
properly identified by chest
radiography (a) but was seen on
a contrast-enhanced axial CT
scan (b)

Fig. 3 Right vocal fold
paralysis in a 60-year-old
female patient. Papillary thyroid
carcinoma was found to be the
cause of the vocal fold
paralysis, as confirmed by
contrast-enhanced axial CT scan
(a) and neck ultrasonography
(b)

Table 2 Comparison of CT scan, chest radiography, and neck ultrasonography in evaluating the etiology of adult unilateral vocal fold paralysis

Causes of UVFP No. of patients No. of patients with positive detection/imaging performed

CT CXR Neck US

Skull-base tumors 4 4/4 0/4 0/0

Neck lesions 10 10/10 0/10 10/10

Chest lesions 17 17/17 10/17 2/7

Cardiac lesions 5 5/5 4/5 0/0

Idiopathic 117 0/117 0/117 0/53

UVFP unilateral vocal fold paralysis, CT contrast-enhanced computed tomography, CXR chest radiography, US ultrasonography
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costs about $200 and takes [10 min. A CXR costs *$25

and an US costs approximately about $600: the combined
performance of both modalities greatly exceeds the

expense incurred by a single CT scan from the base of the

skull to the midchest. However, since CXR and US are not
able to detect all subclinical diseases properly, the single

use of CT may be the correct choice in patients with UVFP

of unknown etiology. As the distribution pattern of adult
UVFP varies among different ethnic groups and the costs

of the various diagnostic examinations differ from country
to country, the imaging modality of choice may need to be

modified.

In conclusion, we found that UVFP may be caused by
subclinical tumors or diseases variably located in the chest,

neck, and base of the skull but typically along the anatomic

course of major nerves responsible for vocal fold move-
ment. Contrast-enhanced CT scan is a very useful single-

imaging method that can properly detect most if not all

occult diseases resulting in UVFP. This in turn will guide
the clinician in the proper management of adult patients

who present with unexplained UVFP.
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