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Computed Tomography Has Low Yield in the Evaluation of Idiopathic
Unilateral True Vocal Fold Paresis
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Objective/Hypothesis: To determine the clinical yield of neck and chest computed tomography in the initial assessment
of patients with idiopathic unilateral true vocal fold paresis.

Study Design: Retrospective chart review.
Methods: A retrospective chart review of consecutive adult patients with idiopathic unilateral true vocal fold paresis

diagnosed by stroboscopy in a tertiary-care voice center from 2003 to 2010.
Results: There were 176 patients with unilateral vocal fold paresis of which 81 subjects had idiopathic unilateral true

vocal fold paresis. Of these, 60 patients (74.1%) had a computed tomography workup. Fifty-nine patients (98.3%) had a
normal computed tomography while one patient had a single mediastinal lymph node that was PET-CT negative. This demon-
strates an initial 1.7% yield and ultimate 0% yield of the computed tomography workup.

Conclusion: Our results suggest that computed tomography workup has a low yield for occult neck and mediastinal
pathology in patients with idiopathic unilateral true vocal fold paresis. Chest and neck computed tomography may not be
clinically beneficial provided the patient has good otolaryngologic and medical follow-up.
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INTRODUCTION
Traditionally, true vocal fold (VF) paresis has been

considered an incomplete VF paralysis, therefore its
study and management have been extrapolations of
existing knowledge in VF paralysis. The evaluation of
patients who present with a new-onset complete VF
paralysis includes a detailed history, physical examina-
tion, and imaging evaluation. The necessity for imaging
investigations, more specifically computed tomography
(CT) of the neck and thorax is well accepted and is con-
sidered the standard of care.1 Such imaging is necessary
in order to rule out neoplasms or other mass lesions that
may be causing dysfunction of the vagus or recurrent
laryngeal nerves.

The evaluation of VF paresis is less clear.1,2 Once
again, a detailed history and physical examination are
essential. Most patients can recall when their problem
began with some precision as they usually present with
sudden onset of dysphonia; however, some patients may
present with a gradually onset or even episodic recurrent
dysphonia. Simpson et al. in a retrospective series found
that one third of patients had each kind of presentation.3

The patients typically present with symptoms of glottal
insufficiency: breathy voice, vocal fatigue, increased
phonatory effort, reduced vocal projection, and breath-
lessness during voicing. However, they also can present
with diplophonia and loss of range, usually in the upper
register. In relation to the head and neck exam, particu-
lar attention must be placed on the cranial nerves, the
thyroid gland, and possible neck masses. A general neuro-
logic screening examination is also recommended.

The evaluation of the larynx in a patient with glot-
tal insufficiency symptoms is done via laryngeal
videostroboscopy, ideally with a distal chip flexible laryn-
goscope, and/or 70! rigid laryngoscope. VF paresis can
be difficult to diagnose and to discriminate from non-
pathologic vocal fold asymmetry in these patients
because the vocal fold mobility is usually preserved on
some level. Some useful maneuvers for elucidating a VF
weakness are the ‘‘/i/ -sniff ’’ exercise to observe full
adduction and abduction of the vocal folds, the ‘‘unload-
ing technique’’ described by Koufman, or the ‘‘repetitive
phonatory tasks’’ described by Rubin in 2005.4,5 These
maneuvers are important because they help to establish
consistency of the findings and to unload the commonly
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seen secondary supraglottic hyperfunction. The possible
findings of VF paresis on videostroboscopy are vocal fold
hypomobility, asymmetry in vocal fold movement (abduc-
tion/adduction), which can be quite subtle at times;
incomplete glottal closure, vocal fold bowing, increased
vibratory amplitude on the affected side, and phase
asymmetry. With videostroboscopic findings of evident
hypomobility and glottal insufficiency symptoms, the di-
agnosis of VF paresis can be entertained. In 2006,
Heman-Ackah et al. published a retrospective series
demonstrating laryngeal electromyography (LEMG) to
verify neuropathy in 86% of patients with the laryngo-
scopic sign of vocal fold hypomobility. Simpson et al. had
similar findings, noting LEMG confirmed the videostro-
boscopic finding of vibratory asymmetry in mobile vocal
folds as a reliable predictor of VF paresis in 83% of the
time.6,7 Therefore, LEMG is a useful adjunct in patients
where the diagnosis is uncertain, if there is a question
about the prognosis of the VF paresis, or if it will influ-
ence management.

Although the yield of routine CT imaging in the ini-
tial assessment of idiopathic VF paralysis has been
studied and well established, its role in idiopathic unilat-
eral true VF paresis (IUVFP) is unknown and has not
been specifically addressed in the medical literature.8,9

This is an important clinical question as the lack of such
investigation may result in missed or delayed diagnosis.
However, if the incidence of positive findings on such
investigations is negligible, ordering CTs may subject
patients to unnecessary radiation exposure, inconven-
ience, and costs. The objective of this study is to
determine the clinical yield of neck and chest CT in the
initial assessment of patients with IUVFP in an effort to
better define its role in management of the disease.

MATERIALS AND METHODS
Emory University Institutional Review Board approval

was obtained prior to the study. A retrospective chart review of
all adult patients diagnosed with IUVFP in the Emory Voice
Center during the period between January 2003 and December
2010 was performed. The data collection included age, gender,
medical history, physical examination findings, neck and chest
CT results, laryngological, and general medical follow-up. The
review of the patients’ follow-up was made with special care,
looking for the development of any pathology that may explain
the partial loss of function of the recurrent laryngeal nerve.
The diagnosis of IUVFP was made according to symptoms of
glottal insufficiency and videostroboscopic findings previously
described. The patients were included in the study if they had
two or more symptoms of glottal insufficiency and at least two

compatible signs on the videostroboscopy made through a distal
chip flexible laryngoscopy and/or rigid laryngoscopy. For the
purpose of this study, we defined IUVFP as unilateral decreased
mobility of the VF in varying degrees (from mild to severe), sec-
ondary to presumed loss of function of the ipsilateral recurrent
laryngeal nerve (RLN) or vagus nerve, without known etiology
at the time of the diagnosis. The patients with history of upper
respiratory infection (URI) before or at the beginning of their
voice problems were included in the idiopathic group because a
precise association could not be established. We excluded the
cases with history of rheumatoid arthritis, or any other medical
condition that could lead to joint hypomobility, as well as the
cases with a presumed diagnosis of isolated superior laryngeal
nerve injury (according to symptoms and videostroboscopic find-
ings described previously in the literature).1 Standard
descriptive statistics were used to analyze the data. The main
outcome was the prevalence of any neck or chest pathology that
may explain a partial loss of function of the recurrent laryngeal
or vagus nerves.

RESULTS
There were 176 patients diagnosed with unilateral

VF paresis during the study period, of which 81 subjects
(46%) had IUVFP. Twenty-two patients (27.2%) in the
IUVFP group had an antecedent URI. Table I displays
in detail the etiology of all patients with unilateral VF
paresis. The most frequent etiologies after the idiopathic
group were post surgery (see Table II) with 46 cases
(26.1%), post intubation with 23 cases (13.1%), and cen-
tral nervous system pathology with 12 cases (6.8%). We
also had two patients (1.1%) with a known malignancy
at the moment of the diagnosis, one with a lung cancer
and one with a metastatic breast cancer.

The mean age of the IUVFP patients was 56.6 years
with a standard deviation (SD) of 16.4 years, 50.1% of the
patients were female and 49.9% male. In the IUVFP
group, 20 subjects had mild paresis (24.7%), 56 patients
had moderate paresis (69.1%), and five cases had severe
paresis (6.2%). Of the 81 patients with IUVFP, 41 (50.6%)
subjects were evaluated with transnasal flexible laryn-
goscopy, 52 (64.2%) cases with 70!; rigid laryngoscopy,
and 12 (14.8%) subjects with both exams. Of the 81
patients with IUVFP, 60 patients (74.1%) had a CT
workup while 21 patients (25.9%) did not have a CT
workup, either due to physician practice patterns or
patient preference. The CT group had a mean age of 56.8
years (SD ¼ 16.9 years) and a gender distribution of 32
(53.3%) females and 28 (46.7%) males. The non-CT group
had a mean age of 56 years (SD ¼ 14.9 years) and a distri-
bution by gender of 9 (42.9%) females and 12 (57.1%)

TABLE I.
Etiology Unilateral VF Paresis (n 5 176 patients).

Idiopathic 46% (81)

Post surgery 26.1% (46)

Post intubation 13.1% (23)

CNS pathology 6.8% (12)

Miscellaneous 6.8% (12)

Malignancy 1.1% (2)

TABLE II.
Post Surgical Unilateral VF Paresis. % of unilateral

VF paresis (n 5 46 patients).

Thyroidectomy 10.8% (19)

Spinal surgery 6.3% (11)

Cardiothoracic surgery 4.5% (8)

Carotid surgery 2.8% (5)

Parathyroidectomy 1.1% (2)

Zenker’s diverticulum open surgery 0.6% (1)
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males (see Table III). The symptoms and videostrobo-
scopic findings of the subjects included in the study are
summarized in Tables IV and V. The grade of paresis in
IUVFP subjects of each group is summarized in Table VI.
In the CT group, eight patients (13.3%) underwent
LEMG and in all of them RLN paresis was confirmed; in
the non CT group, two cases (9.5%) underwent LEMG
and in all of them RLN paresis was confirmed. The
remaining patients did not undergo LEMG, either due to
physician preference (it was felt that it would not influ-
ence overall management) or patient preference.

In the CT group, 59 patients (98.3%) had a normal
neck and chest CT study and only one patient (1.7%)
had an abnormal neck and chest CT, which corresponds
to a 1.7% yield. In this patient, chest CT revealed a sin-
gle 1-cm mediastinal node. However, the patient was
then evaluated with PET-CT that was negative, and by
a cardiothoracic surgeon at our institution who opted for
follow-up only. Therefore, the CT workup had a 0% yield
to diagnose occult neck and thoracic pathology in the
evaluation of idiopathic unilateral vocal fold paresis. The
CT group had a mean laryngological follow-up period of
7 months (range 0–66 months) and a mean global medi-
cal follow-up period of 16.1 months (range 0–66 months).
There was one 75-year-old male patient, with a right
IUVFP, who 6 months after his CT workup, was diag-
nosed with a left non-small cell lung cancer through
pulmonary clinical manifestations and a second chest
CT. Also there was one 34-year-old female patient, with
an isolated right IUVFP, who 2 years after her diagnosis
developed multiple sclerosis. In the non-CT group, there
were no clinical manifestations of occult neck or media-

stinal pathology after a mean laryngological follow-up
period of 7.7 months (range 0–54 months) and a global
medical follow-up period of 20.1 months (range: 0–87
months). During the follow-up period, only three
patients (3.7%) had recovery of their VF paresis, and all
of them were part of the CT group.

DISCUSSION
The importance of imaging investigations in

patients who present with a complete VF paralysis is
well established. However, the role for such investiga-
tions in VF paresis has not been described in the
medical literature. The potential importance of imaging
investigations is highlighted by the fact that vocal fold
paresis can indeed result from malignant neoplasms.10

Koufman et al. published a retrospective series of 50
patients with VF paresis during a 5–years period, where
they found three cases of malignancy, two thyroid carci-
noma, and one mediastinal lymphoma. But the authors
did not clarify if the VF paresis were diagnosed before or
after the diagnosis of cancer, so these results do not sup-
port the need of an imaging workup.10 Heman-Ackah
did not find any malignancy on her retrospective series
of 22 patients diagnosed with VF paresis during a 13-
month period.6 In our retrospective series, we found two
cases of malignancy, one patient with a lung cancer, and
one with a metastatic breast cancer, but these cases had
the diagnosis of cancer before the vocal complaints and
the diagnosis of VF paresis, so again this data does not
support the need of a neck and chest CT when initially
diagnosing an IUVFP.

Although not the focus of this study, we felt it
would be useful to report our findings regarding the eti-
ology of VF paresis, since there only have been two
other studies in the literature that do so. The IUVFP
group was the most frequent in our series with 46% of
the cases. The second in frequency was the post surgical
group (26.1%), being post thyroidectomy (10.8%), and

TABLE III.
Demographic Data for IUVFP Included in This Study.

CT group Non-CT group Total

N (%) 60 (74.1%) 21 (25.9%) 81 (100%)

Mean age y (SD) 56.8 (16.9) 56.0 (14.9) 56.6 (16.4)

Female 53.3% 42.9% 50.1%

Male 46.7% 57.1% 49.9%

TABLE IV.
Symptoms of IUVFP Subjects Included in This Study.

CT Workup
(n ¼ 60)

Non CT Workup
(n ¼ 21)

Breathy voice 38/63.3% 5/23.8%

Vocal fatigue 45/75% 18/85.7%

Increased phonatory effort 53/88.3% 17/81.0%

Reduced vocal projection 54/90.0% 19/90.5%

Breathlessness during voicing 6/10% 0/0%

Diplophonia 2/3.3% 2/9.5%

Loss of range 10/16.7% 7/33.3%

Chronic cough 6/10% 3/14.3%

Laryngospasm 1/1.7 % 0/0%

Odynophonia 0/0% 1/4.8%

Mild Dysphagia 0/0% 1/4.8%

TABLE V.
Videostroboscopic Findings of IUVFP Subjects Included

in This Study.

CT Workup
(n ¼ 60)

Non CT Workup
(n ¼ 21)

VF hypomobility 38/63.3% 5/23.8%

Asymmetry in VF movement 45/75% 18/85.7%

Incomplete glottal closure 53/88.3% 17/81.0%

VF bowing 54/90.0% 19/90.5%

Increased vibratory amplitude 6/10% 0/0%

Phase asymmetry 2/3.3% 2/9.5%

TABLE VI.
Grade of Paresis in IUVFP Subjects Included in This Study.

CT Workup (n ¼ 60) Non CT Workup (n ¼ 21)

Mild 9/15% 11/52.4%

Moderate 46/76.7% 10/47.6%

Severe 5/8.3% 0/0%

Laryngoscope 123: January 2013 Badia et al.: CT Has Low Yield in Idiopathic Vocal Fold Paresis

206



post cervical spine surgery (6.3%) the most frequent on
this group. Finally, the third in frequency was the post
intubation group with a 13.1% of the cases. These
results are similar to those reported by Koufman et al.,
though we found a larger iatrogenic group, 39.2% in con-
trast to 20%.10 We also found that 27.2% of the patients
with IUVFP had an antecedent URI, which supports a
possible ‘‘post viral’’ etiology in some of the IUVFP
patients. Since there is not any etiologic test in our data
that can establish a causal relation, these were included
as idiopathic.

The role of a radiographic assessment in the evalu-
ation of idiopathic vocal fold paralysis is well established
among otolaryngologists through retrospective reviews.11

The yield of routine CT imaging in idiopathic vocal fold
paralysis has been studied and it is well established.
Terris et al., in a retrospective series of 36 idiopathic VF
paralysis, found a 54% diagnostic yield for chest radio-
graph and 35% yield for neck CT.8 Also Ramadan et al.,
in a retrospective series of 36 idiopathic VF paralysis,
demonstrate a 55% diagnostic yield for neck CT and a
62% diagnostic yield for chest CT.9

Our retrospective review is the first to question the
role of imaging studies in the initial assessment of
IUVP. In all patients who underwent CT workup, the in-
formation obtained from the neck and chest CT did not
change their ultimate management. In only one case
was the neck and chest CT abnormal, revealing a single
1-cm mediastinal node. This result gives us an initial
1.7% diagnostic yield, which could be an argument to
support imaging patients. However, upon further evalua-
tion with a negative PET-CT, the yield fell to 0%, thus
putting into question the need for CT imaging in this
patient population. Additionally, in the non-CT group,
there were no clinical manifestations of occult neck or
mediastinal pathology after a mean global medical fol-
low-up period of 20.1 months. These results suggest that
the CT workup on initial diagnosis of IUVFP may not be
beneficial, may only subject patients to unnecessary

radiation exposure, and add expenses to the health care
system. A prospective, multi-institutional study with a
larger number of patients, different grades of paresis,
and LEMG in every patient would reveal more informa-
tion and a stronger recommendation.

CONCLUSION
This study revealed the most common etiologies of

unilateral vocal fold paresis to be idiopathic, post sur-
gery, and post intubation. Our results suggest that CT
workup has a very low yield for occult neck and media-
stinal pathology in the evaluation of patients with
IUVFP. Chest and neck CT may not be clinically benefi-
cial provided the patient has good otolaryngologic and
medical follow-up.
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