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Summary: Objectives. Aim of this study was to verify the effects of early management through non-phonatory 
exercises aimed at improving glottic closure in patients affected by iatrogenic unilateral vocal fold paralysis. 
Study design. randomized clinical trial.
Methods. Between February 2024 and September 2024, 20 patients (15 F, 5 M; mean age 46.78  ±  14.34 years) 
with unilateral vocal fold paralysis (UVFP) after total thyroidectomy were recruited. After a first phoniatric 
visit (T0), all patients were randomly assigned to the Experimental group (A) (which performed non-phonatory 
exercises for one week in parallel with cortisone therapy) or to the Control group (B) (which undergone cor
tisone therapy only). At the end of the first week, all patients underwent a second phoniatric visit (T1) and 
started standard voice therapy. After five voice therapy sessions, a further phoniatric control was performed 
(T2). During each phoniatric visit, a videolaryngoscopic evaluation with attribution of a score relating to the 
degree of glottal gap, an acoustic analysis of the voice, a perceptual evaluation, and the collection of maximum 
phonatory time (MPT) were performed.
Results. At the end of the first week (T1), group A achieved a significant improvement in the degree of glottal 
gap and in the MPT compared to those of group B (P  <  0.05). Furthermore, at the end of the therapy (T2), 
group A obtained statistically lower values of Minimum Frequency (Fmin Hz) and a statistically significant 
improvement of the parameter "Instability (I)" in the perceptual assessment (Grade-Instability-Roughness- 
Breathiness-Asthenia-Strain scale).
Conclusions. In patients affected by UVFP, the early execution of non-phonatory exercises helps the sphincter 
function of the larynx and improves the degree of adduction of vocal folds, reduces the phonatory effort, and 
may prevents the establishment of dysfunctional compensations that the patient may implement in the attempt 
to increase the intensity of the vocal emission.
Key Words: Unilateral vocal fold paralysis—Non-phonatory exercises—Early rehabilitation voice 
therapy—Glottic closure—Phoniatric evaluation—Thyroidectomy..  

INTRODUCTION
The most frequent neural complication after thyroid sur
gery concerns the inferior or recurrent laryngeal nerve 
(RLN), the clinical manifestation of which is the unilateral 
vocal fold paralysis (UVFP). Postoperative injury of the 
RLN can be transient or permanent, the latter defined by 
failure to recover vocal fold motility 6 to 12 months after 
surgery. The prevalence of post thyroidectomy RLN in
juries ranges from 1.4% to 13.1% for transient lesions and 
from 0.4% to 3.5% for permanent ones.1

The physical mechanisms that can cause damage to the 
RLN are stretching, crushing, diathermal injury, and 
transection. Disease- and patient-related factors (eg, revi
sion surgery, large intrathoracic goiters, chronic thyroiditis 
or Grave’s disease, malignant tumor with extrathyroidal 
extension and paratracheal lymph node dissection, ad
vanced age, smoking habits, diabetes, small RLN size) as 
well as inadequate surgical experience represent further risk 
factors.2 UVFP can alter phonation, airway protection, 
breathing, and core body stabilization during physical ac
tivity. The degree of dysphonia is related not only to the 
extent of glottic insufficiency but also to the type of com
pensatory behaviors that the patient adopts to improve 
vocal intensity.3 The voice may be breathless and hoarse, 
with limited variations in pitch and loudness and short 
phonation time. Patients cannot speak aloud and diplo
phonia may occur as efforts to achieve glottal closure in
crease. Compensatory hyper functional behaviors, such as 
lateral compression of the false vocal fold or anterior- 
posterior supraglottic contraction, can result in a rough, 
strained, and low-pitched voice, while hyperfunction of 
cricothyroid muscles can lead to a falsetto register. Vocal 
fatigue, globus sensation, and neck discomfort are other 
subjective symptoms that may be associated with UVFP.4
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Treatment options for UVFP are both rehabilitative and 
surgical, but voice therapy is currently considered the first-line 
treatment.5 Indeed, early voice therapy (no later than 2- 
4 weeks after the onset of paralysis4) has been described as the 
factor most positively correlated with functional recovery 
from dysphonia caused by UVFP, both when the therapy is 
delivered in person5–7 and when it is delivered remotely.8–10

Generally, the main aim of voice therapy is to improve/ 
restore glottic closure. According to what is defined in the 
literature regarding the treatment of UVFP, after an in
formative counseling and the setting of correct cost-dia
phragmatic breathing, which acts as a support, the 
treatment includes vocal exercises initially aimed at re
storing glottic closure and subsequently aimed at refining 
of the voice. The most commonly used behavioral ap
proaches concern: hard glottal attacks and “pushing”11; 
abdominal breathing12; vocal function excercises13; accent 
method14; and trill of the lips and tongue.15

All the above-mentioned exercises, however, may require 
the patient to make an effort that could favor or worsen 
any dysfunctional compensations. In an attempt to find a 
sound, in fact, the patient could activate supraglottic 
structures or search for falsetto emissions while performing 
the exercises. On the other hand, it is well known that the 
adduction of the vocal cords can also be achieved by ex
ploiting the sphincter mechanism of the larynx, without 
involving phonation and, consequently, without risking 
any compensation.

For these reasons, a protocol containing non-phonatory 
glottic adduction exercises was designed to be offered to 
patients with UVFP. Aim of the present study was to verify 
whether the early proposal of non-phonatory exercises as 
an enrichment of standard voice therapy in patients with 
post thyroidectomy UVFP could support the recovery of 
an effective voice and avoid the onset of dysfunctional 
behaviors.

MATERIALS AND METHODS
Participants: inclusion and exclusion criteria
Twenty-two patients (17 F, 5 M; mean age 
48.32  ±  13.54 years, range: 23-80 years) diagnosed with 
UVFP after thyroidectomy were enrolled in the study. The 
recruitment took place in the period between February 
2024 and September 2024 at the Agostino Gemelli 
University Hospital Foundation—IRCCS in Rome.

Our Ethical Committee, “Comitato Etico Fondazione 
Policlinico Universitario “Agostino Gemelli” 
IRCCS—Università Cattolica del Sacro Cuore” approved 
the study (ID 5559).

The Criteria used were:
Inclusion Criteria: 

– Adult patients who underwent total thyroidectomy 
with intraoperative nerve monitoring (IONM) of the 
RLN that documented loss of signal (LOS) in the 
presence of nerve anatomical integrity;

– UVFP diagnosis via videolaryngoscopy (VL) at the 
first postoperative day after thyroidectomy;

– Ability to provide written informed consent.

Exclusion criteria: 

– Previous pulmonary, cardiac, and head and neck 
surgery;

– History of vocal or laryngeal pathologies requiring 
therapy;

– Current or previous lung disorders;
– Hearing impairment;
– Other neurological diseases;
– Reading disorders;
– Age  <  18 years.

Interventions
All patients who at the first postoperative day (T0) had a 
diagnosis of UVFP via VL were taken in charge by the 
Phoniatrics Unit and were randomly assigned to the 
Experimental Group (A) or to the Control Group (B). 
Group A patients were demonstrated some non-phonatory 
exercises (Table 1) to be performed for one week while they 
were undergoing cortisone therapy. The non-phonatory 
exercises included in the protocol derive from those that are 
usually used in the rehabilitation of vocal fold paralysis. 
Some of these do not involve the emission of voice and 
exploit the sphincter mechanism of the larynx. Other ex
ercises, instead, have been adapted to the purpose of the 
work, eliminating the phonatory component but main
taining the thrust necessary to promote glottic adduction. 
The patients of group B, on the other hand, underwent 
only cortisone therapy during the first week.

Patients of both group had at the IONM a signal loss. 
LOS was type I (segmental injury—when a complete loss of 
the neuromonitoring signal proximal to a specific focal 
point on the RLN was identified, with preservation of 
neuromonitoring signals distally) or type II (global in
jury—that was diagnosed in the absence of a point of da
mage and on electrophysiological demonstration of a 
complete LOS along the entire course of the ipsilateral 
vagus and RLN).16,17 In any case the nerve was anatomi
cally preserved. For this reason, assuming that the UVFP 
cause may be related to a stretching, a crushing, or a dia
thermal injury, a low dose of corticosteroid was adminis
tered for one week according to our hospital endocrine 
surgery’s protocol.

At the end of the first week, the patients of both groups 
underwent a second phoniatric visit (T1), which was fol
lowed by the start of standard voice therapy.

Standard therapy, following a moment of informative 
counseling, included exercises for setting up correct cost- 
diaphragmatic breathing and for eliminating any dysfunc
tional phonatory compensations through laryngeal ma
nipulations, facilitating postures, and the emission of 
vocalizations. Subsequently, vocal exercises were per
formed with a sustained attack and unvoiced (/k/) and 
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voiced (/g/) stop phonemes associated with all vowels, 
aimed at achieving better glottic adduction.15,18 In the final 
stages of the therapy, exercises aimed at improving vocal 
parameters such as phonation duration, tonal range, vo
lume, and resonance were performed.

The voice therapy protocol used included five sessions of 
45 minutes twice a week, followed by a further phoniatric 
control (T2) to re-evaluate the patient’s laryngoscopic 
picture and define the possible suspension of therapy or the 
need to continue rehabilitation (Figure 1).

Outcomes
All patients underwent a phoniatric assessment on the first 
postoperative day (T0), one week after surgery (T1), and 
after five voice therapy sessions (T2). The evaluations 
shown in Table 2 were performed during each phoniatric 
visit.

Anatomical-physiological evaluation of the larynx
In order to evaluate the motility of the vocal folds, the 
degree of the glottic closure a VL using the DIVAS XION 
software and a laryngoscope with flexible optical fiber 
(model Xion Gmbh Video-Nasopharyngoscope EV-NE. 
Germany) was performed. Stroboscopy was not executed, 
as at T0 many patients of both groups had a wide glottic 
gap that didn’t allow to synchronize the strobe light with 
the vocal fold vibration.19

The recorded VLs were viewed by a phoniatrician (LD) 
who was asked to categorize them based on the degree of 
glottic closure, as shown in Table 3.

Perceptual evaluation
Blind perceptual evaluation, using the Grade-Instability- 
Roughness-Breathiness-Asthenia-Strain (GIRBAS) scale18,20

was performed on recorded voice samples (the first three 
sentences of the passage “Il deserto”21) by the same clinician 
(LD) who performed the VLs, one week after the last eva
luation (T2). For each voice sample the rater didn’t know the 
patient identity nor the time of assessment.

The GIRBAS scale guides the expert clinician in sub
jectively attributing a score to the patient’s voice and in 
classifying the presence of a possible dysphonia using a 4- 
point Likert scale where 0 corresponds to a condition of 
euphony and 3 to a severe degree dysphonia.

Acoustic evaluation
In order to perform an objective analysis of the voice, 
Acoustic Voice Analysis (AVA) was carried. The partici
pants were asked to stand in front of a microphone (Samson 
Meteor Mic—USB Studio Condenser Microphone) posi
tioned at 45° and 20 cm from the subject’s mouth in a quiet 
room (< 30 dB SPL background noise). The microphone 
was connected to a personal computer (Lenovo IdeaPad 3 
15IIL05) via USB. The personal computer was disconnected 

TABLE 1.  
Non-Phonatory Exercises 

Half swallow with apnoea [x5] Execution of a partial swallowing act (initial stage elevation 
of the larynx) while maintaining apnoea.

Semi-occluded vocal tract exercises (SOVTE) with Lax Vox. 
[3 long breaths without voice/5 short breaths without 
voice]

Execution of long and short exhalations inside a silicone or 
PVC tube measuring 35 cm in length by 9 to 12 mm in 
diameter, deeply inserted into a bottle partially filled with 
water.

SOVTE with straw. [3 long breaths without voice/5 short 
breaths without voice]

Execution of long and short exhalations into a straw held 
between the lips.

Sniffing technique [x5] Execution of five short and forced inspiratory acts without 
exhalation.

Triple band exercise [x3] Progressive contraction of the neck, abdominal muscles, 
and glutes; maintenance of the contraction for a few 
seconds and progressive muscle relaxation (starting from 
the glutes and ending at the glottic level).

Voiceless pushing exercise [x5] Performing a push exercise in which the patient is asked to 
imagine to lift the chair on which he is sitting, contracting 
the abdominal muscles.

Stretching maneuver: the first three times hold the position 
for 5,” the 4th time swallow in position, the 5th time 
swallow with the tongue between the teeth.

Stretch the neck and bust in succession with arching of the 
head. Hold the stretch position for five seconds and return 
to alignment. On the fourth repetition add a swallowing act 
and on the fifth repetition perform a swallowing act again 
keeping the tongue between the dental arches.

Valsalva Maneuver [x2] Forceful attempt to exhale against a closed airway, 
performed by closing the mouth and nose while expelling 
the air as if inflating a balloon.
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from the electricity grid. All subjects were trained to produce 
a sustained vowel /a/ at a comfortable pitch and loudness 
level, with no intensity and frequency variation. Subjects 

were asked to sustain the vowel /a/ at least 4 seconds after a 
deep inhalation. The task was repeated three times. For 
acoustic analysis, the inbuilt option of “Voice report” in the 
Praat “Pulses” menu was used after selecting the middle 
three seconds of each vowel. Subjects were also trained to 
read aloud the passage “Il deserto.” The speech samples 

FIGURE 1. Study flow chart. VL, videolaryngoscopy; MPT, maximum phonation time; GIRBAS, scale for perceptual evaluation; AVA, 
acoustic voice analysis.

TABLE 2.  
Phoniatric Evaluation Performed at T0, T1, and T2 

Evaluation typology Specific evaluation

Anatomical-physiological 
evaluation of the larynx

Transnasal laryngoscopy 
with flexible optical fibers

Perceptual evaluation GIRBAS Scale
Acoustic evaluation Praat Software
Aerodynamic evaluation Maximum phonatory 

time (MPT)

TABLE 3.  
Degree of Vocal Folds Closure 

Complete glottal closure
Posterior glottal chink
Incomplete closure of the membranous portion of the 

vocal fold
Incomplete glottal closure of the entire glottis
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were recorded using the free audio editor Audacity (https:// 
www.audacityteam.org/).22 The "noise reduction" function 
of the Audacity software was used to reduce constant 
background noise (noise reduction = 18 dB), while the re
cording volume was preset by moving the "Recording Vo
lume Slider" in the toolbar to a value of 0.50. Acoustic 
signals were recorded using a sampling rate of 44.1 kHz and 
a resolution of 16-bit and saved in *.wav format. The 
acoustic analysis of each voice sample was performed by 
using the free software Praat (version 6.1.50, https://www. 
fon.hum.uva.nl/praat/, Institute of Phonetic Sciences of the 
University of Amsterdam, the Netherlands).23

From the sustained vowel /a/, the following parameters 
were analyzed and calculated as the average of the three 
emissions: mean fundamental frequency (F0, Hz); 
minimum frequency (Fmin, Hz); maximum frequency (Fmax, 
Hz); Jitter (local); Shimmer (local); mean Harmonic-to- 
Noise (HTN) ratio. Moreover, through the "Intensity" 
menu, the mean-dB intensity was analyzed.

From the first three sentences of the passage /Il deserto/, 
the following parameters were analyzed: mean funda
mental frequency (F0, Hz); minimum frequency (Fmin, Hz); 
maximum frequency (Fmax, Hz); and the mean-dB in
tensity.

Aerodynamic evaluation
The maximum phonatory time (MPT) was evaluated by 
asking the patient to sustain the vowel /a/ for as long as 
possible after a single breath. The longest of three attempts 
was calculated as the MPT.

Randomization
The list was generated following a restricted randomization 
in blocks of 4.

An opaque envelope containing the assignment number 
was placed in the patient’s medical record by a colleague 
not directly involved in the study, to be opened only during 
the first phoniatric visit. Patients were randomized into one 
of the following two groups: 

• Experimental group (A) which performed non-pho
natory exercises and subsequent standard therapy;

• Control group (B) which received only the standard 
therapy.

All the data collected during the evaluations were en
tered into a dedicated database.

Statistical analysis
Considering the pilot nature of the study, it was not ne
cessary to resort to a formal determination of the sample 
size. Furthermore, having an availability of 40 new pa
tients/year accessing the phoniatrics service with UVFP 
after thyroidectomy, the 22 patients enrolled exceed the 
recommendation of Julious 24 which sets the number of 
subjects to be enrolled at 12.

The demographic, laboratory, and clinical characteristics 
of the sample were summarized using the main descriptive 
statistics techniques. Normally distributed quantitative 
variables are presented as mean and SD, while the median 
and interquartile range were used to present variables that 
deviated from a normal distribution. The Shapiro-Wilk test 
was performed to test the normality of the variables.

Two-way ANOVA for repeated measures was applied to 
evaluate the change over time and in the two groups of the 
parameters with normal distribution (acoustic analysis). 
Subsequently, Student’s t-test with Bonferroni’s correction 
was applied to detect pairwise differences. The Chi-square 
test was used for categorical variables. Due to the lack of 
normality of the variables relating to perceptual evaluation, 
the Kruskal-Wallis test was used.

The qualitative variable (% resolution with one cycle of 
therapy) was analyzed with Fisher’s exact test.

The results were considered statistically significant 
when P  <  0.05.

All analyses were performed with R statistical software 
version 4.1.2 (R cran, R Foundation Computational 
Program).

RESULTS
In the period under review, 22 patients were initially re
cruited. Two/22 (9.09%) initially included in group A had 
difficulties in performing the non-phonatory exercises in
dependently during the first week; for this reason, they were 
excluded from the study. Therefore, our cohort included 20 
patients, 15 (75%) women and 5 (25%) men, with a mean 
age of 46.78  ±  14.34 years (range: 23-80 years).

Of the 20 patients, 10 (50%) were included in the ex
perimental group (A) and 10 (50%) in the control 
group (B).

All patients underwent total thyroidectomy for the 
treatment of TIR 3b/4 nodules (9/20, 45%); toxic multi
nodular goiter (5/20, 25%); multinodular goiter (4/20, 20%); 
Graves’ disease (2/20, 10%).

In all operations, IONM was performed. In the group A 
a LOS type I and II was registered in 2/10 and 8/10 pa
tients, respectively. In the group B a LOS type I and II 
resulted in 3/10 and 7/10 cases, respectively. All the patients 
of both groups had an anatomical integrity of the RLN.

The entire sample completed the rehabilitation process.

Anatomical-physiological evaluation of the larynx
From T0 to T2 none of the patients of both groups re
covered the vocal fold motility.

Although in both groups there was a progressive im
provement in the degree of adduction between T0 and T2, 
in experimental group A a statistically greater improve
ment was observed, especially at T1 (P  <  0.05). The per
centages for each category obtained by both groups in the 
three evaluation moments are shown in Table 4.
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MPT
The MPT was influenced by both the time and the group 
factor (Figure 2).

In both groups, in fact, there was a progressive im
provement in the phonation duration between T0 and T2; 
however, the gain between T1 and T2 in group A was 
significantly greater (P  <  0.05).

Acoustic analysis
The parameters "mean F0” and “Fmin” calculated on the 
vowel /a/, did not show statistically significant differences 
either between groups or within groups (P  >  0.05). The 
same parameters analyzed on the text "Il Deserto," on the 
other hand, were influenced exclusively by the group factor.

Specifically, as regards mean F0, this at T2 was within 
normal limits for both groups.25 The statistical analysis, 
however, highlighted that Group A had already achieved 
this result at T1 while group B presented, at the same time 
of evaluation, a higher mean F0 compared to normative 
values. About the parameter Fmin instead, group A reached 
significantly lower values at T2 than those of group 
B (P  <  0.05).

The parameter "Fmax” did not show statistically sig
nificant differences either inter-group or intra-group either 
for the vowel /a/ or for the text "Il Deserto" (P  >  0.05).

The "noise/harmonics ratio" (NHR) parameter was in
fluenced exclusively by the time factor. Specifically, the 

NHR values recorded at T1 were significantly better in 
group A than in group B (P  <  0.05).

The "Jitter local" and "Shimmer local" parameters were 
influenced exclusively by the time factor. Specifically, 
control group B obtained significantly lower values in the 
Jitter parameter at T2 and in the Shimmer parameter at T1 
(P  <  0.05). Nevertheless, from T0 to T2 there was a pro
gressively statistically significant reduction in local Jitter 
and Shimmer local values in both groups.

The “mean Intensity” parameter was influenced ex
clusively by the group factor both in the vowel /a/ and in 
the text “Il Deserto.” Specifically, only group B obtained a 
significantly higher value at T1 (P  <  0.05).

The mean scores, standard deviations (SD), and 
ANOVA analysis results, for each acoustic parameter are 
summarized in Table 5.

Perceptual analysis (GIRBAS scale)
The parameters G (Overall grade of hoarseness) and A 
(Asthenia) were influenced exclusively by the time factor, 
showing the same statistically significant improvement in 
both groups.

The parameters I (Instability) and B (Breathiness), on 
the contrary, were influenced exclusively by the group 
factor, showing in both cases a statistically significant im
provement in group A.

Also, the parameter R (Roughness) was influenced ex
clusively by the group factor, with a statistically significant 
improvement in group B at T2.

Finally, although the analysis did not highlight any sta
tistically significant inter-group or intra-group differences 
in S parameter (Strain), we report a worsening of this 
parameter between T0 and T1 in group B.

The medians and results of the Kruskal-Wallis test 
analysis are summarized in Table 6.

Phonatory outcome at T2
The phonatory outcome at T2 was considered "satisfac
tory" when the MPT was at least 10 seconds, the glottic 
closure was complete or a posterior glottal chink was ob
served, the parameter G of the GIRBAS scale was not 

TABLE 4.  
Absolute Values and Percentages for Each Category Obtained by Both Groups at T0, T1, and T2 

Group A (N = 10) Group B (N = 10)
P value

T0 N (%) T1 N (%) T2 N (%) T0 N (%) T1 N (%) T2 N (%)

Incomplete glottal closure of the entire glottis 4/10 
40%

0/10 
0%

0/10 
0%

2/10 
20%

1/10 
10%

0/10 
0%

0.001

Incomplete closure of the membranous portion of 
the vocal fold

3/10 
30%

3/10 
30%

0/10 
0%

0/10 
0%

4/10 
40%

0/10 
0%

0.04

Posterior glottal chink 3/10 
30%

4/10 
40%

3/10 
30%

5/10 
50%

1/10 
10%

5/10 
5%

NS

Complete glottal closure 0/10 
0%

3/10 
30%

7/30 
70%

3/10 
30%

4/10 
40%

5/10 
50%

0.001

0
2
4
6
8

10
12
14

T0 T1 T2

Mean MPT

Group A Group B

FIGURE 2. MPT of the two groups at T0, T1 and T2. 
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higher than 1. Furthermore, the patient had to perceive his/ 
her voice quality similar to its preoperative one.

In group A, 6/10 patients (60%) obtained a satisfactory 
phonatory outcome after five sessions of voice therapy, 
while for the remaining 4 (40%) it was necessary to con
tinue the treatment. In group B, instead, 7/10 (70%) pa
tients had a good voice after 5 therapy sessions, and 3 
(30%) a hoarseness which required to continue the re
habilitation treatment. The statistical comparison between 
the two percentages did not show significant differences.

DISCUSSION
Despite the few scientific evidence regarding voice therapy 
for UVFP,26 the literature seems to agree in underlining the 
importance of early intervention.4,6 If there may be doubts 
about the preventive effect that such an early intervention 
can determine on ankylosis of the crico-arytenoid unit,6

what seems certain is that voice therapy can hinder the 
establishment of dysfunctional compensation.

In our opinion and according to the experience gained 
over time, one of the most common therapeutic risks 
consists in the fact that glottic adduction exercises can in
crease dysfunctional compensation mechanisms such as the 
activation of the supraglottic structures (which translates 
into a loud but low and very hoarse voice) or a hy
percontraction of the cricothyroid muscles (which results in 
a hyper-pitched voice). Therefore, to promote the strength 
and agility of intrinsic laryngeal muscles without causing 
compensatory hyperfunction, non-phonatory exercises 
have been developed to promote glottic closure without 
exploiting phonatory function. These exercises, in fact, do 
not involve the activation of the phonatory mechanism but 
propose muscular activities aimed at activating/restoring 
the correct functionality of the laryngeal sphincter. Since 
phonation is not foreseen, this kind of exercises could also 
be proposed at an early stage, immediately after the op
eration, without the risk of compromising the vocal results.

Therefore, the aim of this study was to verify the effects 
of non-phonatory exercises, proposed before standard 
voice therapy, with the aim of improving glottic closure 
immediately after the onset of paralysis. The results ob
tained showed how non-phonatory exercises may help to 
regain better glottic adduction. At the end of the first week 
(T1), in fact, the patients in group A showed a longer 
phonatory duration and a statistically greater improve
ment, compared to group B, in the degree of vocal fold 
adduction. Furthermore, it can be stated that the same 
exercises not only stimulated the compensatory activity of 
the healthy contralateral vocal fold, but also prevented the 
onset of phonatory effort and, therefore, dysfunctional 
compensation. This result is supported by the values re
corded at T1 in group A, relating to mean F0 (which in
dicate the absence of hyperactivity of the cricothyroid 
muscles with consequent absence of vocal emission in fal
setto register) and to NHR (i.e. the increase in the har
monic spectral energy components of the vocal signal at the 
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expense of the disharmonic spectral energy components/ 
noise components). Instead, the higher levels of mean in
tensity found in group B could be due to the patients’ 
implementation of dysfunctional compensatory mechan
isms. This difference found at T1, however, would not 
appear to be clinically relevant, since at the end of the voice 
therapy cycle the two groups did not present statistically 
significant differences on this parameter (P  <  0.05).

The data obtained from the acoustic analysis would seem 
to be further confirmed by those relating to the perceptual 
evaluation, which highlighted a significant improvement in 
the "Breathiness" parameter (B) in group A and a wor
sening, although not statistically significant, in the "Strain" 
parameter (S) in group B.

Although it is clear that the greater effect of non-pho
natory exercises is evident at T1, the analysis of the results 
obtained by the two groups at the end of the five voice 
therapy sessions (T2) highlighted Fmin values in group A 
that were statistically lower than those of group B, as well 
as a statistically superior improvement in the "Instability" 
parameter (I).

The parameter “Roughness” (R) appears to be influenced 
exclusively by the group factor, with a statistically significant 
improvement in group B. This can be explained by analyzing 
its different trend over time in the two groups. In group A the 
R parameter improves already at T1 (average score 0.5) and 
then remains stable at T2. In group B a worsening of the R 
parameter is observed at T1 (average score goes from 1 at T0 
to 2 at T1). For this reason, the improvement at T2 in group 
B seems more evident and is statistically more significant. In 
our opinion, however, this result together with the lower F0 
values and the better NHR scores in group A at T1 indicate 
the absence of a supraglottic compensatory mechanism and, 
therefore, confirm the effectiveness of the proposed non- 
phonatory exercises.

The parameters "Grade" (G) and "Asthenia" (A) seem to 
progressively improve in both groups, so this evolution 
does not appear to be strictly related to the execution of the 
non-phonatory exercises.

The results that emerged lead us to think that starting 
voice therapy so early could prevent the patient from 
having to resort to surgery.27–29 The scientific community 
needs an increase in work in this direction. If on the one 

hand, in fact, the literature is full of papers on phonosur
gery as a treatment for UVFP,30–32 on the other, there is a 
lack of shared rehabilitation protocols.5

As far as we know, this is certainly the first attempt to 
propose a protocol containing non-phonatory exercises, 
ready for immediate use after UVFP onset.

CONCLUSIONS
The early execution of non-phonatory exercises during the 
first postoperative week, in patients suffering from iatro
genic UVFP improves the sphincter function of the larynx 
as well as the degree of glottic closure, reduces the pho
natory effort and may prevent the establishment of dys
functional compensations.

Considering the study carried out and clinical experience, 
it is underlined that the proposal of non-phonatory ex
ercises may not necessarily be limited only to the initial 
phases of the treatment, considering their implementation 
potentially useful throughout all voice therapy process. In 
the treatment of UVFP, in fact, non-phonatory exercises 
could be proposed together with vocal emission exercises 
with sustained attack to work alternately in both phona
tory and non-phonatory modes.
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