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A B S T R A C T                                                                       
 
Introduction: the voice is an important element for an individual in his personal 

and professional relationships. Through it we are able to convey a message 

and carry on communication. Those who are called voice professionals use it as 

a working tool and are classified into Koufman’s levels. However, vocal 

fatigue may result from improper and strenuous use added to external 

elements and dysphonia due to phonotraumatic lesions, especially polyps, 

develops when use exceeds the compensatory mechanisms. Aim: to establish a 

secure parameter of required vocal rest time for functional and professional 

voice recovery after laryngeal microsurgery. Methods: 68 voice professionals 

at Koufman’s levels I and II with vocal polyps who underwent laryngeal 

microsurgery were selected through objective variables and compared to 100 

people with healthy voice from the preoperative moment up to 3 months 

postoperatively, based on an acoustic analysis with the shimmer, jitter, NHR 

and VPQ variables. Results: all variables at 1-month postoperatively were 

seen to be adequate within normal limits. Conclusion: after surgical correction 

of polyps, we found that 1-month vocal rest is needed for complete and safe 

vocal recovery. 

Introduction 

As an essential personal element when conveying a message, the voice has its 

development from birth to the complete anatomical maturation of the vocal 

organ, which defines it as an important element in interpersonal, social and 

professional relationships [1]. 

It is even more relevant for those who use it as an occupational tool [2]. 

Based on the connection between jobs and the use of voice and taking into 

account the demand and importance of the voice for the professional practice, 

Koufman developed a classification in which occupations are divided into four 

levels: [3]. 

• Level I – elite vocal performer (singers and professional actors); 

• Level II – professional voice user (teachers, lecturers, clergy); 

• Level III – non-vocal professionals (businesspeople, doctors, lawyers); 

• Level IV – non-vocal nonprofessionals (computer programmers, 

factory workers). 
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Among the occupations at levels I and II, strenuous voice 

demands reach the functional capacity of vocal organs 

while creating adjustments. When that compensatory 

mechanism reaches its limit, dysphonic symptoms arise 

such as vocal fatigue, voice quality fluctuations and loss 

of voice power and volume, which hinder a person’s 

verbal and emotional communication abilities [3]. 

Apart from organic disorders, dysphonia may cause 

psychological disorders, difficulties in social and 

personal relationships, while negatively impacting 

quality of life. It is a multi factorial condition that should 

be analyzed within the context and environment where it 

occurs [4]. Studies have shown that excessive noise, dust, 

air conditioning and carpets deteriorate the quality of 

teachers’ voice, as well as ventilation and poor cleaning 

of classrooms [5]. 

Work-related dysphonia, in particular, varies according 

to degree and complexity [6].  

In the face of a dysphonia scenario, it is necessary to 

proceed with etiological and morphological 

investigations, as well as grading of its severity in order 

to create safe parameters for treatment [7]. 

For some laryngeal diseases, non-surgical treatment is 

recommended with exercises that will improve voice 

functional capacity and the vocal lesion. However, if 

traditional treatment in itself is either not enough or not 

advised (malignant lesions, acute hemorrhagic lesions, 

among others), then surgical intervention is needed [7]. 

According to the literature, the recovery time for the 

professional voice after microsurgery of the larynx due 

to phonotraumatic lesion is yet to be well established, 

especially for the most frequent etiology: vocal cord 

polyps. Polyps are phonotraumatic lesions with 

exophytic appearance, mostly unilateral, sessile or 

pediculated with gelatinous, fibrous or angiomatous 

appearance [8]. 

There is evidence that singers should recover for a 

period of 2 to 3 months with the possibility of taking up 

to a year to feel comfortable with their voice. In most 

severe cases, patients may require years of 

rehabilitation [9]. 

In this study we tried to establish a parameter of the 

vocal rest time needed for functional and professional 

recovery of the voice after microsurgery of the larynx, 

while looking at polypoid phonotraumatic lesions in 

voice professionals of economically active age. 

Materials and Methods 

This is a prospective study that analyzed voice 

professionals at Koufman’s Levels I (vocal elite) and II 

(professional voice user) who were diagnosed with vocal 

fold polyps after being examined by laryngologists at 

the IPO Hospital in the city of Curitiba from January 

2013 to January 2015. [3] The research project was 

approved by IPO Hospital’s Ethics Committee for Human 

Research under No 0018/2013. The study included 

nonsmoking patients from 18 to 65 years of age at 

Koufman’s levels I and II with vocal fold polyps 

comprising group 1.3 for comparative reasons, there 

was a control group consisting of 100 nonsmoking 

people, half of each gender, without larynx lesions. 

Patients underwent the following analyses: 

• Completion of the Vocal Performance 

Questionnaire (VPQ) in Brazilian Portuguese [10]; 

• Vocal Acoustic Analysis with measurement of 

the following parameters: 

• Jitter (%): it evaluates the frequency cycle by 

cycle and it is related to roughness. Reference value: 

lower or equal to 1.040% [11]. 

• Shimmer (%): it evaluates the amplitude, it is 

related to hoarseness and it is accurate in the description 

of the vocal features of normal and dysphonic speakers. 

Reference value: lower or equal to 3.810% [11]. 

• Noise Harmonic Ratio (NHR): it is higher for 

women between the ages of 21 and 63, but not 

sensitive to distinguish normal voice from dysphonia. 

Reference value: higher than 20 [11]. 

• Video laryngoscopy (Graph 1 & 2). 

Questionnaire completion, vocal acoustic analysis and 

video laryngoscopy examination were carried out 

throughout four different moments: one day before 

surgery, on the 30th, on the 60th and on the 90th day 

postoperatively. 

The acoustic analysis was performed in an acoustically 

treated room with the Praat software [12]. A Shure SM 
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48 dynamic microphone was used and kept at a fixed 

distance of 5 centimeters from the patient’s mouth.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Vocal samples were gathered during the sustained 

emission of the /a/ vowel, while keeping height and 

intensity at comfortable levels.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  
Graph 1 
sd: standard deviation 
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Graph 2 
sd: standard deviation 
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Both first and both final seconds of each sample were 

disregarded. Video laryngoscopic examinations were 

performed under topical anesthesia with lidocaine 10%, 

a telescope for cooperative patients and nasofibroscope 

for the others, as well as the following equipment: 

• 7mm Rigid Laryngeal Telescope at 70° 

(STORZ). 

• 3.2mm Flexible nasofibrolaryngoscope 

(MACHIDA ENT 32). 

• 250 watts light source. 

• Micro camera (ASAP). 

• DVD recorder (SONY). 

• Video monitors (LG 22 inches). 

Surgeries were performed at IPO Hospital’s Surgical 

Center with suspension laryngoscopy. 

Patients were intubated with an endotracheal tube (5.5 

to 6.0 mm diameter) under general anesthesia. 

Subsequently, with the patient in dorsal decubitus 

without any pillows we inserted the universal suspension 

Dan laryngoscope size 18 cm length, 2 cm height and 

1.5 cm width. 

The materials used in the surgery were the following: 

microscope (ZEISS PICO), 400 mm objective lens coupled 

to the micro camera, 42-inches LG video monitors, rigid 

laryngoscopes with laryngeal clamps and micro-

tweezers. 

Microsurgeries were performed through the cold 

technique. In no case was laser used. 

All patients were advised to have an eight-day vocal 

rest and subsequently referred to at least eight speech 

therapy sessions. 

Statistical Analyses Quantitative variables were 

expressed as the statistical mean, median, minimum 

value, maximum value and Standard Deviation (SD). The 

Student’s t-test was used to determine significant 

differences. Differences with p-values <0.05 were 

considered significant. 

Results & Discussion 

Sixty eight patients completed the four stages of data 

collection. There is a higher number of women who 

underwent microsurgery of the larynx, which is 

compatible with previous studies [13]. Average age was 

35.4 years. Angiomatous polyps were the most frequent 

ones with 39 cases (54.9%). Such findings were 

compatible with previous studies [14,15]. 

Phonotraumatic lesions, which are common in our 

practice, clinically appear in various forms depending 

on patient’s response to the aggression. Elements such as 

glottic configuration and exposure to chemicals and 

allergens have already been described to explain the 

formation of different types of lesions. Recent studies 

have discussed the different amount of fibronectin and 

hyaluronic acid in the vocal folds of men and women, 

which also seem to explain the higher prevalence of 

nodules in females and polyps in males [16,17]. 

This study has shown higher incidence of polyps in males, 

with 38 cases (55.8%), which is according to the 

literature [18-20]. 

In the preoperative evaluation, we observed great 

alterations in the acoustic analysis measurement, as well 

as in the score of the vocal performance questionnaire. 

As for the acoustic evaluation, which is useful to 

complement both vocal evaluation and speech 

production, there are several parameters to be studied. 

The most common ones are: fundamental frequency, 

jitter, shimmer and NHR [21]. Other than the 

fundamental frequency, those parameters were 

compared between group 1 and the control group from 

the preoperative moment up to 3 months 

postoperatively, as shown on (Table 1). 

The measurements of frequency and amplitude variation 

cycle by cycle in the emission of sustained vowels, jitter 

and shimmer respectively, have proved to be useful in 

the description of the vocal features of normal and 

dysphonic speakers and are related to roughness and 

hoarseness respectively [21]. 

The NHR characterizes the relationship between both 

components of the acoustic wave of a sustained vowel: 

the periodic component, which is the regular sign of the 

vocal folds, and the additional noise coming from the 

vocal folds and the vocal tract. 

As it can be seen on (Table 2) through the jitter variable, 

group 1 values in the preoperative moment were 

different from the control group and from the results in 

the literature [13]. In the1-month moment, the results for 
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group 1 were already considered normal and remained 

so up to the final 3-month moment. There was no 

significant statistical difference between the 1-month 

and the 2-monthsmoments neither between the 2-months 

and the 3-months moments. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In the evaluation of the shimmer variable, as shown on 

(Table 3), group 1 values in the preoperative moment 

were different from the comparison group and from the 

results in the literature [12].  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1:  Statistical comparison of vocal analysis and VPQ variables: group 1 x control group. 

 Period Variables n Average Standard Deviation Minimum Median Maximum 

Preoperative 

Jitter 68 1.05 0.39 0.09 1.06 2.18 

Shimmer 68 2.04 0.41 1.22 2.06 3.07 

NHR 68 14.68 2.57 10.45 14.17 22.76 

VPQ 68 44.65 4.97 35.00 45.00 52.00 

1 month postoperatively 

Jitter 68 0.64 0.26 0.08 0.63 1.31 

Shimmer 68 1.57 0.10 1.35 1.57 1.83 

NHR 68 20.30 1.75 11.72 20.59 23.73 

VPQ 67 18.51 2.32 15.00 18.00 24.00 

2 months postoperatively 

Jitter 68 0.72 0.25 0.00 0.78 1.21 

Shimmer 68 1.40 0.20 1.01 1.41 1.72 

NHR 68 19.97 1.95 10.67 20.41 22.40 

VPQ 68 16.66 1.32 14.00 17.00 19.00 

3 months postoperatively 

Jitter 68 0.69 0.24 0.17 0.75 1.16 

Shimmer 68 1.25 0.36 0.18 1.31 2.01 

NHR 68 20.93 1.81 12.69 20.95 23.69 

VPQ 68 16.46 1.77 13.00 16.00 19.00 

Control 

Jitter 100 0.84 0.18 0.47 0.84 1.14 

Shimmer 100 1.66 0.11 1.18 1.66 1.83 

NHR 100 20.95 0.95 18.68 20.85 23.73 

VPQ 100 18.97 1.44 17.00 19.00 21.00 

 
Table 2: Descriptive statistics of the Jitter variable. 

 Comparison Estimated difference* p-value Confidence Interval (95%) 
1 month pre-post 0.41 <0.01 0.32 0.49 
2 months pre-post 0.33 <0.01 0.24 0.41 
3 months pre-post 0.36 <0.01 0.28 0.45 

1 month post–2 months post -0.08 0.07 -0.16 0.01 
1 month post – 3 months post -0.04 0.31 -0.13 0.04 

2 months post– 
3months post 

0.03 0.42 -0.05 0.12 

Control - pre -0.21 <0.01 -0.29 -0.13 
Control – 1 month post 0.20 <0.01 0.11 0.28 

Control – 
2-months post 

0.12 <0.01 0.04 0.20 

Control – 
3-months post 

0.15 <0.01 0.07 0.23 

 

*Square root transformation was used in the response variable 
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In the 1-month moment, the results for group 1 were 

already considered normal and remained so. There was 

a significant statistical difference between the 1-month 

and 2-months moments and between the 1-month and 3-

months ones, while the difference between the 2-months 

and 3-months moments was not significant. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In the evaluation of the NHR variable shown on (Table 

4), group 1 values in the preoperative moment were 

different from the control group and from the results in 

the literature [12]. In the 1-month moment, the results for 

group 1 were already considered normal as the other 

ones. There was a significant statistical difference only 

between the preoperative vs. 1-month moments, and not 

Table 3: Descriptive statistics of the Shimmer variable. 

 
Comparison Estimated difference* p-value Confidence Interval (95%) 

1 month pre-post 0.47 <0.01 0.38 0.56 
2 months pre-post 0.64 <0.01 0.56 0.73 
3 months pre-post 0.79 <0.01 0.70 0.88 

1 month post – 2 months post 0.17 <0.01 0.09 0.26 
1 month post – 3 months post 0.32 <0.01 0.23 0.41 
2 months post – 3 months post 0.15 <0.01 0.06 0.23 

Control - pre -0.38 <0.01 -0.46 -0.30 
Control – 1 month post 0.09 0.03 0.01 0.17 
Control – 2 months post 0.26 <0.01 0.18 0.34 
Control – 3 months post 0.41 <0.01 0.33 0.49 

* Square root transformation was used in the response variable. 

Table 4: Descriptive statistics of the NHR variable. 

  
Comparison Estimated difference* p-value Confidence Interval (95%) 

1 month pre-post -5.62 <0.01 -6.17 -5.08 
2 months pre-post -5.29 <0.01 -5.83 -4.75 
3 months pre-post -6.25 <0.01 -6.79 -5.71 

1 month post – 2 months post 0.33 0.23 -0.21 0.87 
1 month post – 3 months post -0.62 0.02 -1.17 -0.08 
2 months post – 3 months post -0.96 <0.01 -1.50 -0.41 

Control - pre 6.27 <0.01 5.71 6.82 
Control – 1 month post 0.64 0.02 0.09 1.20 
Control – 2 months post 0.97 <0.01 0.42 1.53 
Control – 3 months post 0.02 0.95 -0.54 0.57 

 

Table 5: Descriptive statistics of the VPQ variable. 

 
Comparison Estimated difference* p-value Confidence Interval (95%) 

1 month pre-post 26.14 <0.01 25.26 27.03 
2 months pre-post 27.99 <0.01 27.10 28.87 
3 months pre-post 28.19 <0.01 27.31 29.07 

1 month post – 2 months post 1.84 <0.01 0.96 2.73 
1 month post – 3 months post 2.05 <0.01 1.16 2.94 
2 months post – 3 months post 0.21 0.65 -0.68 1.09 

Control - pre -25.68 <0.01 -26.49 -24.86 
Control – 1 month post 0.46 0.27 -0.36 1.28 
Control – 2 months post 2.31 <0.01 1.49 3.12 
Control – 3 months post 2.51 <0.01 1.70 3.33 
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significant between the 1-month vs. 2-months and 2-

months vs. 3-months moments [22]. 

As for the VPQ, there was a great difference in the 

score in the preoperative evaluation. In this study, the 

VPQ average for patients in group 1 was 44.65, which 

shows a great vocal impact in this type of 

phonotraumatic lesion. In group 1, we observed an 

improvement in the VPQ score already in the first month 

postoperatively: numbers reach those of the control 

group (18.51 in group 1 and 18.97 in the control 

group), and keep falling in the subsequent 2 months 

postoperatively, as shown on (Table 5). It isn’t possible 

to compare the results gathered with other studies, 

because there are no similar studies available in the 

literature. 

The measurement of quality of life as an evaluation 

method in the treatment of patients with dysphonia has 

increased. This makes possible to assess the effectiveness 

of the therapy, as well as to identify patients’ 

preferences. One way to perform that evaluation is by 

giving a self-evaluation questionnaire with questions 

related to behavior, feelings and symptoms [15,23,24]. 

The VPQ facilitates the study of the impact of a voice 

problem in the quality of life of dysphonic individuals. In 

big populations with vocal complaints, the use of 

protocols that evaluate the quality of life related to 

voice, such as the VPQ, may provide the identification of 

details in the perception of the impact caused by the 

dysphonia according to gender, age group and 

professional vocal use. In the VPQ validation in Brazil, 

Paulinelli et al. gave this questionnaire to 165 people 

with no vocal complaints and reported an average score 

of 19 points, which is similar to our control group [11]. 

By observing the data from the acoustic analysis and the 

VPQ, we see the positive correlation of those 

parameters in the moments studied. This way, we may 

infer that the VPQ can be used as a sole parameter of 

vocal evaluation when acoustic analysis is not available. 

Conclusion 

Given the aforementioned arguments and data, we 

have determined that one month is the necessary period 

of time for complete vocal recovery after a 

microsurgery of the larynx due to vocal polyps in voice 

professionals. 
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