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ABSTRACT

Objective: Acute unilateral vocal fold paralysis (UVFP) management differs across the United States. This study aims to char-
acterize current trends in UVFP treatment at US tertiary care voice centers.

Data Sources: A survey was distributed to laryngologists at 51 tertiary care voice centers within the CoPE (Vocal Cord Paralysis
Experience) Collaborative.

Review Methods: Participants provided information on voice center, laryngologist, and speech-language pathologist (SLP)
characteristics, diagnostic practices, treatment decision-making, and therapies offered for acute UVFP (symptoms present for
<6months). National trends in diagnostic and treatment practices were evaluated.

Results: Among the 51 CoPE centers, 48 completed the questionnaire (17% Northeast, 33% South, 35% Midwest, 15% West). Most
centers (77%) had 1-2 laryngologists managing acute UVFP, with SLP availability varying widely (0-8+ per site). Diagnostic
practices varied significantly: only 26% of centers routinely measured mean airflow during phonation, 47% recorded maximum
phonation time (MPT), and 53% assessed GRBAS. Treatment commonly included vocal fold injection augmentation, alone or
combined with voice therapy, with injections typically administered 3-4 weeks after diagnosis (83%). Hyaluronic acid (95%),
PROLARYN GEL (60%), and calcium hydroxyapatite (56%) were the most frequently used materials. Injection procedures were
performed “often” in clinic settings (90%) and “rarely” or “never” in the operating room (42%) and hospital bedside (56%).
Conclusion: Significant variability exists in the diagnostic testing, evaluation, and treatment of acute UVFP across tertiary care
centers. Future studies are warranted to explore the causes of these variations and assess the role of multidisciplinary approaches
in optimizing UVFP care.

Level of Evidence: 3.
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1 | Introduction

Unilateral vocal fold paralysis (UVFP) is a common cause of
dysphonia treated by otolaryngologists and speech language
pathologists (SLP) with an estimated annual incidence of over
20,000 in the United States [1, 2]. UVFP is caused by injury to
one of the paired recurrent laryngeal nerves (RLN) resulting in
an immobile vocal fold. Injury from head, neck, and chest sur-
geries represents the most common etiology followed by malig-
nancy, trauma, and idiopathic causes [3]. Patients with UVFP
experience dysphonia and thin liquid dysphagia that increase
the risk of aspiration, all of which can have a profound impact
on an individual's quality of life and lead to anxiety, depression,
and the need to change employment [4].

Treatment of UVFP depends on its chronicity. Typically, clinicians
delay invasive permanent treatments (i.e., laryngeal reinnervation,
framework surgery) for 6-12 months after symptom onset to allow
for spontaneous RLN recovery and resultant functional improve-
ment. In the more acute setting (symptoms present for <6 months),
clinicians offer several conservative treatments including vocal
fold injection augmentation, voice therapy, and watchful waiting.
Diagnostic and treatment decisions for acute UVFP are influenced
by numerous factors such as the patient's degree of disability related
to the UVFP, vocal demands, ability to protect their airway, degree
of dysphagia, EMG findings, stroboscopic and vocal function fac-
tors, and comorbidities. In addition, physician and SLP experience
and practice patterns inevitably shape treatment decisions.

Vocal fold injection augmentation with temporary materials is
a safe and effective treatment modality for acute UVFP that re-
sults in near immediate improvement in voice and often swal-
lowing [5-10]. Over the past 10years, injection augmentation
has transitioned from primarily an operating room-based proce-
dure to one that is readily performed on awake patients [11-13].
While awake injection augmentation has made treatment of
acute UVFP more accessible, there is no consensus on how
providers decide where the procedure will be performed (e.g.,
in clinic, hospital bedside), when to inject relative to symptom
onset, and which injectable to use.

Speech-language pathologists also play a crucial role in the di-
agnosis and treatment of acute UVFP. Voice therapy alone or
in combination with injection augmentation can reduce unde-
sirable compensatory hyper-functional behaviors that produce
symptoms of strain, fatigue, and neck discomfort in this patient
population. However, the effectiveness of voice therapy is less
well characterized in the literature. A systematic review of 12
studies evaluating the effectiveness of voice therapy for UVFP
found that therapy did improve voice; however, data were het-
erogeneous, and the level of evidence was low [14].

Certain patients also opt for watchful waiting or observation
for their acute UVFP. This is a viable option for patients whose
symptoms may not be as severe and/or who understand that in
the first 3 to 9months following injury, there is the potential for
spontaneous recovery of function. Observation allows time for
natural healing, which can prevent unnecessary interventions.
If the patient feels that their symptoms warrant intervention,
it is simple to transition from observation to active treatment
with either injection augmentation and/or voice therapy. If no

symptomatic improvement is seen within a year, more invasive
permanent treatments are often considered [15].

While different treatment modalities exist for managing acute
UVFP, little is known about current practice patterns across US
tertiary care centers. Specifically, it would be useful to under-
stand how variable practice patterns are in our specialty, which
is striving to define standard-of-care practices for patients with
UVFP. While we recognize that nuance and individualized
decision-making are critical to patient care, this study aims to
generally characterize current practice patterns. To address this
knowledge gap, we leveraged a large, nationally representative,
multi-institutional cohort to investigate overarching trends in
acute UVFP management at tertiary care voice centers in the
US, providing a foundational understanding upon which more
detailed investigations can build.

2 | Methods
2.1 | Study Design

This study used a cross-sectional survey design to query clinicians
at tertiary care voice centers—defined as specialized referral-based
academic institutions staffed by fellowship-trained laryngologists
and multidisciplinary teams—affiliated with the CoPE (vocal Cord
Paralysis Experience) Collaborative about their current diagnostic
and treatment approaches for acute UVFP. These centers repre-
sent a diverse range of geographic locations and practice settings
and include laryngologists and speech-language pathologists with
different fellowship training experiences. The study did not in-
clude community-based practices, where UVFP care also occurs.
The study was deemed exempt by the University of Wisconsin
Institutional Review Board (2023-1135). All participants provided
electronic informed consent to be involved in this study.

2.2 | Survey Development

A team consisting of a laryngologist (DOF), a speech-language
pathologist (NW), health services researchers (DOF, NA), a
biostatistician (JZ), and a survey methodologist (JF) developed
the questionnaires. Items were designed to capture detailed in-
formation about the management of acute UVFP (symptoms
present for <6months) including diagnostic approaches, treat-
ment modalities, and follow-up practices. Questionnaires were
designed and administered using Qualtrics*M software, and the
research team trialed surveys prior to dissemination to ensure
clarity and functionality.

2.3 | Survey Components

The survey comprised multiple-choice and open-ended items,
allowing for quantitative and qualitative data collection.
Specifically, items asked about what data each voice center rou-
tinely collects on patients presenting with acute UVFP. These
included the length of time patients had symptoms prior to pre-
sentation, types of symptoms, date of diagnosis, etiology, type of
laryngoscopes used, whether stroboscopy was used, side of paral-
ysis, whether vocal folds achieved closure and resting position,
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instrumental voice evaluation parameters (e.g., mean airflow
rate, maximum phonation time, GRBAS), treatments used, and
timing of treatments. In addition, we collected data on the num-
ber of laryngologists and SLPs at each center that routinely care
for patients with acute UVFP. Data were also collected on clin-
ical workflow, specifically how often patients with acute UVFP
were seen by both a laryngologist and SLP at their initial visit.
Respondents were asked to estimate the number of patients
with acute UVFP their center sees annually and how frequently
as well as the timing that various treatment modalities are used
(i.e., vocal fold injection augmentation, voice therapy, combina-
tion injection augmentation and voice therapy, watchful waiting,
and others). For injection augmentation, the type of material was
recorded, allowing centers to choose all that applied.

2.4 | Survey Administration

Questionnaires were administered electronically via email between
March and May 2024 using a secure, web-based Qualtrics platform
to the senior laryngologist at each site who was most familiar with
their center's diagnostic and treatment approaches. This designee
was asked to query their site's laryngology and speech-language
pathology colleagues about their practice patterns and to summa-
rize the site's approaches on the survey. Respondents were asked to
complete the survey within 2weeks of its receipt. To maximize the
response rate, reminder emails were sent weekly to site participants
who had not completed their questionnaires.

2.5 | Data Analysis

Survey responses were collated and coded for analysis.
Quantitative data were analyzed using descriptive statistics, in-
cluding the sum and percentage of total responding centers.

3 | Results
3.1 | Demographics

Of 51 CoPE sites, 48 completed the questionnaire (17% NE, 33%
South, 35% Midwest, 15% West) (Figure 1; Table S1). Most cen-
ters (77%) reported having 1 to 2 laryngologists treating UVFP,
while the number of SLPs varied, ranging from 0 to more than 8
per site. Specifically, 47% of institutions reported having 0 to 3,
43% had 4 to 7, and 9% had 8 or more SLPs.

3.1.1 | Regional Variations

The number of laryngologists treating UVFP varied by region.
The West had the highest (14%) and the Northeast (0%) and
South (6%) the lowest proportion of sites with more than 4 laryn-
gologists. The number of UVFP patients seen annually differed
by region, with a higher concentration of patients noted in the
Midwest and South. The region that reported seeing the highest
number of patients per center was the South, with 13% of centers
caring for greater than 200 patients per year and 31% evaluating
100-200 patients a year. Among all centers, 89% report that pa-
tients are seen with an SLP concurrently at the first visit.

3.2 | Data Collection Practices

All centers surveyed consistently recorded the duration and
types of symptoms, etiology, type of scope used, laterality,
and the patient's ability to achieve full closure on stroboscopy.
However, there was variability in additional testing. Only 26%
measured mean airflow rate during phonation, 47% recorded
maximum phonation time (MPT), and 53% routinely applied the
GRBAS scale to patients with UVFP (Figure 2).

3.3 | Treatment Modalities
3.3.1 | Injection Augmentation

Injection augmentation, either alone or in combination with
voice therapy, was the most reported treatment modality for acute
UVFP. In all, 33% and 70% of centers used vocal fold injection
augmentation alone and combined injection augmentation with
voice therapy “extremely often” or “very often.” Timing from di-
agnosis to injection varied among sites. Most performed injection
augmentations 3 to 4 weeks (83%) or 1-2weeks (76%) after a per-
son is diagnosed with UVFP (Table 1). The most frequently used
injectables, in order, were hyaluronic acid (95%), Prolaryn Gel
(glycerin, sodium caboxymethylcellulose, and phosphate buffer;
60%), calcium hydroxyapatite (56%), autologous fat (41%) and
Silk Voice (silk and hyaluronic acid; 17%). The included voice
centers perform the vast majority of vocal fold injection augmen-
tation in the clinic; 90% do clinic injections “extremely often” or
“very often.” In contrast, 42% and 56% of sites reported that they
“rarely” or “never” perform injection augmentation in the oper-
ating room or hospital bedside (Table 1).

3.3.2 | Voice Therapy

Only 12% of voice centers use voice therapy alone “very often”
or “extremely often” to treat acute UVFP. Voice therapy alone is
used “sometimes” by 56% of sites, while 33% “rarely” used this
treatment modality. The most reported duration of voice therapy
was 5-8 weeks. While none of the centers reported that therapy
was completed in this time frame “all of the time,” 34% reported
that it occurred “most of the time,” 34% “some of the time,” 24%
a few times and 10% “none of the time.”

3.3.3 | Watchful Waiting

Watchful waiting was an infrequent treatment option for acute
UVFP. Specifically, 67% use watchful waiting “sometimes,” 26%
“rarely,” and 7% “never” for acute UVFP. No site reported that
watchful waiting was occurring “extremely often” or “very often.”

4 | Discussion

The following investigation surveyed tertiary care voice centers
across the country participating in CoPE regarding their volume
and practice patterns for managing UVFP. Through this survey,
this study aimed to discern the variability of practice patterns
across the United States. Our investigation identified generalized
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FIGURE1 | Map depicting distribution of CoPE sites across the United States.
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FIGURE2 | Datarecorded by centers at initial presentation.
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agreement in performing early intervention for UVFP with injec-
tion augmentation. There were, however, some major differences

]
Q —
. o~
§ Z in the role of SLPs pertaining to voice therapy as well as in the
M| 5 use of watchful waiting.
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4.1 | Assessment and Recording Practices
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213 Our survey uncovered notable variability in the recording and
% assessment practices among institutions. While all centers consis-
% § tently documented essential parameters such as symptom dura-
g~ tion, etiology, and stroboscopic findings, less than half measured
< mean airflow during phonation (31%) and maximum phonation
time (49%). The variability in using standardized measures like the
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Eg with injection augmentation are not standardized and vary
s across the US, including the method of injection, the timing
& from presentation to injection, and which injectable material is
A used. We found that in-office injection was the most common
treatment approach, occurring most frequently between 1 and
4weeks after initial presentation. The most commonly used ma-
Q terial was hyaluronic acid.
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et al. found that early vocal fold medialization after extubation
following thoracic surgery significantly reduced the risk of post-
injection pneumonia and shortened hospital stays compared to
late intervention [20]. Friedman et al. suggested that early in-
tervention within six months post-injury allows the vocal fold
to achieve a more favorable resting position during early synki-
netic reinnervation, potentially facilitating a more permanent
medialized vocal fold position. Conversely, a vocal fold left un-
treated may adopt a less favorable lateralized position, making
later medialization less effective [6]. Prendes et al. speculated
that injection augmentation increases the degree of vibrotactile
feedback from the opposing, nonparalyzed vocal fold, providing
sensory feedback that promotes nerve regeneration [21]. Along
these lines, the vast majority of our survey responders indicated
performing most injections for patients with acute UVFP in the
first four weeks after injury, which is what was ultimately rec-
ommended from these previous investigations. This is a positive
finding that we believe demonstrates a general push within the
laryngology community for evidence-based medicine decision-
making in relation to procedural timing.

4.3 | Role of Voice Therapy

Our study found that voice therapy was infrequently a stand-
alone therapy but was frequently paired with injection augmen-
tation. The role of voice therapy administered by SLPs in the
acute management of UVFP remains somewhat ambiguous, con-
sistent with the lack of consensus in the literature [14, 22]. Voice
therapy, however, can address compensatory hyper-functional
behaviors and helps optimize vocal function [23]. Our survey
suggests that voice therapy is primarily viewed as an adjunct to
injection augmentation rather than a stand-alone treatment.

4.4 | Watchful Waiting

We found that watchful waiting was an infrequently used treat-
ment modality. As described above, multiple recent studies
have shown that injection augmentation safely improves symp-
toms compared to observation alone during this waiting period
[10, 21, 24] and has largely promoted symptomatic patients re-
ceiving an early intervention rather than undergoing a period
of observation. This could be related to the improved fellowship
training opportunities, procedure room availability, and a gen-
eral push towards evidence-based practice patterns among the
laryngology provider population.

4.5 | Implications for Clinical Practice and Future
Research

This study underscores the significant variability and general
trends in managing acute UVFP across institutions. The aim of
this study was to identify current trends and did not investigate
the rationale for various treatment patterns; thus, this remains
highly speculative. Differences in practice patterns may be re-
lated to the lack of consensus in the literature, the absence of
standardized guidelines, variability in data collection, and dif-
ferences in resources across institutions. Future research should
aim to further understand the reasoning behind varied treatment

approaches towards a goal of creating standardized treatment
pathways. Exploring multidisciplinary approaches, particularly
the timing and impact of concurrent voice therapy, is also essen-
tial to developing best practices in UVFP management.

5 | Limitations

Thissurvey study has limitations that must be acknowledged. First,
it relies on self-reported data, which is inherently subject to recall
bias, reporting inaccuracies, and variability in interpretation. The
senior laryngologist was asked to report on behalf of their center
after querying the site's other laryngology and speech-language
pathologists. Nonetheless, the answers on the survey provide
only a summary of the practice patterns at each site. Additionally,
the lack of standardized definitions and measurement protocols
across institutions complicates direct comparisons and may intro-
duce inconsistencies in reported practices. The survey also did not
query respondents about their use of EMG in the evaluation and
management of UVFP. EMG can have prognostic value, and its
exclusion was an oversight that reduces the comprehensiveness
of these findings. Finally, we aimed to evaluate the management
patterns at tertiary care voice centers. It should be recognized that
otolaryngologists and laryngologists in community practice pro-
vide state-of-the-art care for patients with UVFP. However, they
were not the focus of this investigation.

Care of the patient with UVFP is highly personalized and de-
pends on many factors. This survey study was not designed to
capture the nuances of treatment decisions at the patient level.
Instead, our goal was to understand how laryngologists and
speech-language pathologists at tertiary care voice centers are
treating patients. Questions were framed as “how often” their
center performs a particular diagnostic test or treatment rather
than providing vignettes about particular patient scenarios.
We believe the product of this work is a better understanding
of modern management of UVFP at tertiary care centers in
the US.

6 | Conclusion

This survey provides valuable insights into the current trends
and variations in the management of acute UVFP at tertiary
care voice centers across the U.S. in the absence of standard-
ized guidelines. Early intervention with injection augmentation
appears to be the most common approach, with voice therapy
playing a supportive role in a multidisciplinary setting. Regional
differences in practices highlight the importance of contin-
ued research and dialogue within the laryngology community
toward consensus on treatment strategies to improve patient
outcomes. Future studies are needed to better understand the
degree of heterogeneity of collective treatment approaches and
the role of multidisciplinary management of UVFP.
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