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Abstract: Background: Benign vocal cord lesions are one of the common causes of dysphonia. With the advent of microlaryngeal 

surgery, it is possible to remove lesions on the vocal cord precisely. Videostroboscopy is an advanced technique used to analyze the 

vibratory pattern of vocal fold mucosa. This study was conducted to compare the video stroboscopic findings in benign vocal cord lesions 

before and after surgery and to assess the outcome of surgical excision of benign vocal cord lesions on vocal fold vibration using video 

stroboscopy and voice analysis. Methodology: This prospective observational study was conducted among 46 patients with benign vocal 

cord lesions who underwent microlaryngeal surgical excision. in the Department of ENT, Government Medical College 

Thiruvananthapuram. Videostroboscopy, voice analysis, and voice handicap index were performed pre - and post - operatively. 

Postoperative results showed significant improvement in stroboscopic parameters, voice analysis, and voice handicap index, indicating 

effective surgical outcomes. Results: Postoperatively there was improvement in stroboscopic parameters of vocal cords. After surgery, 

objective and subjective voice improvement was observed in the voice analysis and voice handicap index respectively.  
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1. Introduction 
 

Benign vocal cord lesions are commonly encountered causes 

of dysphonia that affect the quality of life1. The primary cause 

of the lesions is vibratory injuries from excessive or 

aggressive use of the voice. Occupational and lifestyle vocal 

demands appear to be additional risk factors.  

 

The various treatment options for benign vocal cord lesions 

are voice therapy, medical management and phono surgery. 

Surgery is the treatment option when conservative measures 

fail. With the advent of microlaryngeal surgery, it is possible 

to precisely remove lesions on the vocal cord without 

disrupting the delicate microarchitecture of the vocal cord. 

The accepted standard treatment for benign lesions is 

microlaryngeal surgery, coupled with adequate voice therapy.  

 

The fundamental frequency of vocal fold vibration is typically 

more than 100 cycles per second, which is high compared 

with the ability of the retina to process individual images2. To 

assess the vibration pattern during phonation, it must be 

observed in slow motion and is the basis of stroboscopy3. A 

stroboscopic light source brightly illuminates the vocal folds 

across multiple vibratory cycles and a series of images are 

captured that highlight the vocal folds at successive phases of 

the cycle. Its working is based on Talbot’s law4 which states 

that flashing light shining on an oscillating moving object can 

freeze the motion. The stroboscopic examination was first 

performed by Oertel3.  

 

It has an important role in diagnostic, therapeutic, and 

surgical decisions5, 6. The examination technique provides 

good visibility and fine details about vocal cord vibratory 

cycles. Many authors have reported the importance of 

videostroboscopic examination in diagnosing vocal cord 

disorders7. This study was conducted to compare the video 

stroboscopic findings in benign vocal cord lesions before and 

after surgery and to assess the outcome of surgical excision 

by voice analysis and voice handicap index score.  

 

2. Methodology 
 

This prospective observational study was done for 18 months 

(From February 2021 to July 2022) in the Department of 

ENT, Government Medical College, Thiruvananthapuram 

 

All patients with benign vocal cord lesions who underwent 

micro laryngeal surgery at Government Medical College, 

Thiruvananthapuram during the study period who were 

willing to participate were included in the study. 

Tracheostomised patients, with a history of neck or thyroid 

surgery and below 12 years of age were excluded from the 

study.  

 

The procedure was explained to each patient and they were 

assessed by video stroboscopic examination using a 

standardized stroboscopic system, with a rigid 70 degree 

endoscope and the findings were noted.10% lignocaine spray 

was used to anesthetize the oropharynx and eliminate the gag 

reflex. Stroboscopic parameters like the amplitude of 

vibration, mucosal wave, symmetry, periodicity, and glottic 

closure pattern were studied.  

 

PRAAT software, which is usually used to analyze speech 

was adopted in the study for voice analysis. The voice of each 

patient was recorded in a soundproof room with the 

microphone held 30 cm from the patient. Each subject was 

asked to phonate vowels at their modal tone at their 

comfortable intensity after a deep inspiration. It provides 

quantitative measures based on the voice signals8. The 

microphone acts as a transducer, converts the acoustic signal 

into an electric signal, and the amplified electric signal is 

recorded. The values for parameters such as fundamental 

frequency, jitter, shimmer, and harmonics - to - noise ratio 

were obtained. Maximum Phonation Duration (MPD) was 

also noted.  

 

A Voice Handicap Index (VHI - 30) questionnaire was given 

to each patient to assess the patient’s perception of voice 
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problems. A validated Voice Handicap Index (VHI) 

questionnaire developed by Jacobson et al was used9.  

 

After doing all necessary preoperative workups and getting 

fitness for anaesthesia, all patients were undergone 

microlaryngeal surgery under general anesthesia. Lesions 

were completely removed and sent for histopathological 

examination. Voice rest was advised for two weeks for all 

patients. Videostroboscopy and acoustic analysis were 

repeated at the post - operative review in the sixth week. The 

Voice Handicap Index (VHI) questionnaire was also re - 

administered on review and the scores were noted.  

 

Statistical analysis 

Data were entered in Microsoft Excel Sheet and SPSS version 

25.0 further analysed the data. Categorical variables were 

expressed as proportions and quantitative variables as mean 

and standard deviations. Outcomes based on video 

stroboscopic findings were tested using the Wilcoxon Signed 

Rank Test. The outcomes based on acoustic analysis and the 

Voice Handicap Index were tested using a paired ‘t’ test.  

 

3. Results and Observations  
 

A total of 46 patients with benign vocal cord lesions who had 

undergone microlaryngeal surgery at Government Medical 

College Thiruvananthapuram were included in the study. The 

majority of patients were males (69.6%) with a male - to - 

female ratio of 2.3: 1.  

 

Age ranged between 12 to 76 years. The mean age of 

presentation was 48.2 years. The majority presented in their 

6th decade of life (37%) (Table 1). There were no elite vocal 

performers in our study.26.1% of the patients were 

professional voice users, 34.8% were non - vocal 

professionals, and 39.1% were non - vocal non - professionals 

(Fig1).  

 

Hoarseness was the most common presenting complaint in all 

the study subjects (100%) (Table 2). The next common 

complaint was vocal fatigue in 35 patients (76.1%). Other 

presenting complaints were foreign body sensation throat 

(13%), chronic dry cough of non - pulmonary origin (8.7%), 

breathing difficulty (2.2%), throat pain (2.2%), and 

odynophagia (2.2%).  

 

The majority of the patients presented between 6 - 12 months 

of symptom onset (37%).21.7% of the patients presented 

between 3 - 6 months, 15.3% within 3 months, 13% of 

patients between 12 - 24 months, and another 13% of patients 

after 24 months.  

 

The most common comorbidity in our patients was Diabetes 

mellitus in 18 patients (39.1%), followed by Hypertension in 

10 patients (21.8%). Hypothyroidism was present in 9 

patients (19.6%), Laryngopharyngeal reflux disease in 7 

patients (15.2%), Allergy in 2 patients (4.3%), and a history 

of Pulmonary tuberculosis in 1 patient (2.2%).  

 

In our study 47.8% (22 patients) were smokers and 43.5% (20 

patients) were alcoholics. No other addictions were noted in 

the study subjects.  

 

We found the following predisposing factors in our study 

(Table 3).  

 

Out of 46 patients in our study, the majority had vocal cord 

polyps (63%), followed by vocal cord cysts (19.6%).8.7% of 

the patients presented with vocal cord keratosis, and 4.3% 

each had vocal cord granuloma and papilloma (Table 4).  

 

22 patients had lesions on the right side (47.8%), 22 patients 

had lesions on the left side (47.8%) and 2 patients had 

bilateral lesions (4.3%).  

 

The majority of lesions were at the junction of the 

anterior1/3rd and middle 1/3rd of the vocal cord (47.8%). The 

next common site was the middle 1/3rd (32.6%) of the vocal 

cords. Both anterior and middle 1/3rd was involved in 8.7% of 

patients, posterior 1/3rd in 6.5% and the entire length of the 

vocal cord was involved in 4.3%.  

 

Vocal cord polyps were more commonly found at the junction 

of the anterior and middle 1/3rd while granulomas were found 

at posterior 1/3rd. Keratosis involves in anterior and middle 

1/3rd of the vocal cord or its entire length equally.  

 

On Stroboscopy symmetry was absent in all cases before and 

after surgery, it was present in (87%) and remained absent 

only in (13%). This was a statistically significant 

improvement. (Wilcoxon signed rank test: P<0.001)  

 

Before surgery, amplitude was decreased in 89.1% and after 

surgery, amplitude became normal in 97.8% of cases which 

was also statistically significant.  

 

Pre - operatively on the right side, mucosal wave was absent 

in 20.8% and decreased in 79.2%. Postoperatively, it came to 

normal at 91.7%. On the left vocal cord, mucosal wave was 

absent in 33.3% and decreased in 66.7%. Postoperatively, it 

turned to normal in 87.5% and these were also statistically 

significant (p - value was significant (<0.001).  

 

Pre - operatively, 45 patients had incomplete glottic closure 

(97.8%) and only one had complete glottic closure. 

Postoperatively, in only 15 (32.6%) patients incomplete 

glottic closure persisted and 31 patients gained complete 

glottic closure (67.4%) and the P value was significant.  

 

Maximum Phonation Duration (MPD) also showed 

statistically significant improvement. Before surgery, the 

mean MPD was 6.54 sec, which was improved to 15.09 sec 

post - operatively. The p - value was (<0.001).  

 

On Acoustic analysis there is a statistically significant 

improvement in the intensity of speech, Maximum Phonation 

Duration (MPD), and harmonic - to - noise ratio (mean HNR) 

postoperatively. Pathological voice samples usually show a 

higher jitter and shimmer8, in this study there is a statistically 

significant reduction in jitter and shimmer postoperatively 

which shows the good outcome of treatment.  

 

The Voice Index Handicap (VHI score) showed improvement 

in the Functional, Emotional, and Physical domains. The 

mean score before surgery was 64.48 after surgery, the score 
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improved to 8.96 and was statistically significant (p - value 

<0.001). (Fig2)  

 

4. Discussion  
 

Videostroboscopy and acoustic analysis are new methods for 

diagnosing and deciding the management of vocal cord 

lesions. They detect the changes in vocal cords both visually 

and acoustically which can be compared pre - and post - 

operatively, and hence the effectiveness of the treatment can 

be assessed. Many authors have reported the importance of 

video stroboscopic examination in diagnosing vocal cord 

disorders10.  

The study aims to evaluate the stroboscopic findings before 

and after micro laryngeal surgery in benign lesions of the 

vocal cords and to find the subjective improvement in voice 

postoperatively using acoustic analysis and voice handicap 

index.  

 

A total of 46 patients with benign lesions of vocal cords who 

underwent microlaryngeal surgery at Government Medical 

College Thiruvananthapuram during the study period were 

included in this study. There were 32 males (69.6%) and 14 

females (30.4%) with a male - to - female ratio of 2.3: 1. 

Majority of the patients belonged to the age group of 51 - 60 

years (37%) and the mean age was 48.2 years. The youngest 

patient studied was 12 years and the eldest was 76 years. 

Similar results were seen in a study by Banjara et al10. In their 

study, 61.6% of cases were males and 38.4% were females, 

with a male: female ratio of 1.5: 1. The age group most 

commonly affected was 21 to 30 years. But in a study by Woo 

et al11, a female preponderance was seen.70% of the patients 

were females and only 15% were males. The mean age of the 

patients in his study was 45 years.26.1% of our study subjects 

were professional voice users including teachers, politicians, 

and vendors.34.8% were nonvocal professionals including 

shopkeepers and receptionists and 39.1% were nonvocal non 

- professionals including manual laborers and housewives. In 

a study by Upadhyay et al1, also non - vocal professionals 

were the most affected and the incidence was maximum in 

housewives (32%) followed by laborers (15%). In the case of 

vocal professionals, teachers were the group commonly 

affected (13%) followed by vendors (11%).  

 

All patients in our study presented with complaints of 

hoarseness. The next common symptom was vocal fatigue 

which was seen in 76.1%. Other presenting complaints were 

foreign body sensation throat (13%), chronic dry cough 

(8.7%), breathing difficulty (2.2%), throat pain (2.2%), and 

odynophagia (2.2%). In a study by Sasindran et al12, change 

in voice or hoarseness was the common presenting complaint 

in 40 patients (100%).17.5% of patients presented with vocal 

fatigue, and 15% with cough and heartburn. These results are 

similar to the present study.  

 

Most of the patients in our study presented between 6 - 12 

months of symptom onset (37%). In a study by Woo et al11, 

the majority of the patients (68.6%) presented within 1 year. 

In a study by Upadhyay et al1, the most common predisposing 

factor was voice abuse (84.8%) similar to this study.  

 

The major pathological conditions we observed were vocal 

cord polyps (63%) followed by vocal cord cysts (19.6%). It 

was similar to a study by Jensen et al13, in which out of 97 

patients 63 had vocal cord polyps (64.9%) and 17 had vocal 

cord cysts (17.5%). In their study 12 vocal cord nodule cases 

and 5 Reinke’s oedema cases that underwent phono surgery 

were included. In this study, no vocal cord nodule or oedema 

cases were included as all of these cases were successfully 

treated by conservative measures during the study period.  

 

Out of 46 patients in our study, right and left vocal cords were 

equally affected with 47.8% each and 2 vocal cord polyp 

cases had bilateral cord involvement (4.3%). In a study by 

Thomas G et al14, 22 patients had a unilateral lesion (15 on 

the right cord and 7 on the left) and 8 patients had bilateral 

lesions.  

 

The most common site of the vocal cord affected in our study 

was the junction between the anterior and middle 1/3rd 

(47.8%) which corresponds to the area of maximum vibration 

during phonation followed by the middle 1/3rd of the vocal 

cord (32.6%). Both anterior and middle 1/3rd were affected in 

8.7% of cases. Polyps and cysts were seen most commonly at 

the junction of anterior and middle 1/3rd of the vocal cords 

while granulomas were seen in the posterior 1/3rd.  

 

In this study on video stroboscopic examination symmetry 

between two vocal cords was absent in all cases before 

surgery. After surgery, 87% of cases gained statistically 

significant symmetry. In a study by Thomas G et al14, 

symmetry of the vocal cord was present in 6.6% of cases 

preoperatively which improved to 86.66% after surgery 

which was also statistically significant.  

 

In our study, amplitude was decreased in 89.1% of cases pre 

- operatively. After surgery, amplitude became normal at 

97.8%. In a study by Sasindran et al12, a pre - operatively 

decrease in amplitude was noticed in 70% of cases, and post 

- operatively normal amplitude was achieved in 87.5% of 

cases which was statistically significant.  

 

Movement of the mucosal wave was rated separately for each 

vocal fold in our study, Patients with vocal cord cysts showed 

absent mucosal waves in all cases and decreased mucosal 

waves in polyps. Keratosis, granuloma, and papilloma had 

decreased or absent mucosal waves on the involved segment. 

Postoperatively, there was a significant improvement in the 

mucosal wave in all these lesions. Statistically significant 

improvement in the mucosal wave was also noted in studies 

by Thomas G. et al14 and Sasindran et al12. Shohet et al15 

showed that mucosal wave was the important parameter in 

differentiating vocal cord cysts from polyps. They found that 

mucosal wave was always decreased or absent in vocal cord 

cysts and is present in polyps. This can be explained by 

‘‘Hirano’s body cover’’ theory16. According to this theory, an 

increase in the elastic constant of the body (vocalis muscle 

contraction) or the cover (fibrotic or carcinomatous lesion) 

causes a decrease in mucosal wave. Polyps and nodules have 

an oedematous submucosa than cysts and are likely to have 

an intact or increased mucosal wave. In cysts, there will be a 

degree of fibrosis in the surrounding tissue and therefore 

decreased or absent mucosal wave.  

 

Periodicity reflects the regularity of the vibration of the vocal 

folds. It was absent preoperatively in the majority of cases 

Paper ID: SR24729145414 DOI: https://dx.doi.org/10.21275/SR24729145414 636 

https://www.ijsr.net/


International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

SJIF (2022): 7.942 

Volume 13 Issue 8, August 2024 
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal 

www.ijsr.net 

(89.1%) in our study. After surgery, periodicity was present 

in 93.5% of cases with a significant p - value. A similar 

improvement in periodicity was also noted in a study by Woo 

et al11.  

 

 In our study, 45 patients had incomplete glottic closure 

(97.8%) and only one patient had complete glottic closure pre 

- operatively. Postoperatively this was improved and 67.4% 

of patients achieved complete glottic closure. Similar findings 

were found in a study by Thomas G. et al14 the glottic closure 

which was incomplete in all the study subjects was improved 

to complete closure in 96.66% of cases post - operatively.  

 

In the present study, the mean MPD before surgery was 6.54 

sec, and postoperatively, it improved to 15.09 sec and this 

improvement was statistically significant. A study by Zeitels 

et al17, showed an improvement in the mean MPD after 

surgery (20.1 seconds from 16.7 seconds) but was not 

statistically significant.  

 

Fundamental frequency is a measure of the rate of vibration 

of the vocal folds. In the study, a statistically significant 

improvement in the frequency with p - value < 0.001 is 

observed postoperatively. A study by Janani et al18, also 

showed a statistically significant improvement in 

fundamental frequency but there was no remarkable change 

noted in the fundamental frequency after surgery by Thomas 

G. et al45.  

 

In the study, there is a statistically significant improvement in 

the intensity of speech after the surgery with a p - value 

<0.001.  

 

Jitter is due to the instability of the cord during vibration and 

correlates with the periodicity of vocal fold vibration. A Jitter 

of 1.040% is the threshold for pathology in PRAAT software. 

In our study, preoperatively the mean jitter values were above 

this level and there was a significant reduction in jitter 

postoperatively. Studies by Thomas G. et al14, and Jensen et 

al13, also showed signification reductions in the post - 

operative values.  

 

Shimmer or amplitude perturbation refers to the small cycle - 

to - cycle changes in the amplitude of the voice signal. In this 

study, there was a statistically significant improvement in the 

shimmer post - operatively. In the study by Jensen et al13, 

shimmer improved postoperatively and was again statistically 

significant.  

 

The harmonics - to - noise ratio is the mean intensity of an 

average noise - free waveform divided by the mean intensity 

of the isolated noise component for the series of waveforms 

in the voice. The greater the noise, the lower the HNR. It is 

expressed in decibels (dB). Normal voice has a low level of 

noise. In our study, there is an improvement in the harmonic 

- to - noise ratio post - operatively which is statistically 

significant. A study by Thomas G. et al14, also showed an 

improvement in the harmonic - to - noise ratio after surgery 

but was not statistically significant.  

 

The Voice handicap index (VHI) data represent the patient's 

perception of the voice problem in daily life about the 

emotional, functional, and physical activities. In the study, 

VHI showed a significant reduction in the total scores as well 

as in subscales, between the pre and post - treatment groups. 

The mean pre - operative total VHI score was 64.48 which 

was decreased to 8.96 postoperatively. Patients were affected 

more in the physical domain. The severity rating of the voice 

handicap index is 0 - 30 as a minimal handicap, 31 - 60 as a 

moderate handicap, and more than 60 as a significant 

handicap. According to this classification, there were 30 

patients with severe handicaps and 16 patients with moderate 

handicaps in our study pre - operatively. After surgery, all of 

them improved to minimal handicap. In a study by Sasindran 

et al12, the mean pre and post - operative total VHI scores were 

48.5 and 24.6 respectively. There was significant 

improvement in total scores as well as in subscales.6 cases in 

their study showed no improvement following surgery and 

they explained probable causes as age, posterior laryngitis, 

smoking, and muscle tension dysphonia.  

 

5. Conclusion  
 

The study demonstrates that micro laryngeal surgery 

significantly improves the stroboscopic parameters, voice 

analysis, and voice handicap index in patients with benign 

vocal cord lesions. These findings underscore the 

effectiveness of surgical intervention in restoring vocal 

function and improving the quality of life for affected 

patients.  

 

Tables and Charts  

 

Age Distribution 

 

Table 1: Distribution of sample according to age 
Age in years Frequency Percentage 

12 - 20 2 4.3 

21 - 30 3 6.5 

31 - 40 9 19.6 

41 - 50 6 13 

51 - 60 17 37 

61 - 70 8 17.4 

71 - 80 1 2.2 

Total 46 100 

 

Table 2: Distribution of sample according to symptoms 
Symptom Frequency Percentage 

Hoarseness 46 100 

Vocal fatigue 35 76.1 

Foreign body sensation throat 6 13 

Dry cough 4 8.7 

Breathing difficulty 1 2.2 

Throat pain 1 2.2 

Odynophagia 1 2.2 

 

Table 3: Distribution of sample according to predisposing 

factors 
Predisposing factors Frequency Percentage 

Voice abuse 39 84.8 

Smoking 22 42.8 

Alcoholism 20 43.5 

Hypothyroidism 9 19.6 

LPRD 7 15.2 

Allergy 2 4.3 

 

 

Paper ID: SR24729145414 DOI: https://dx.doi.org/10.21275/SR24729145414 637 

https://www.ijsr.net/


International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

SJIF (2022): 7.942 

Volume 13 Issue 8, August 2024 
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal 

www.ijsr.net 

Table 4: Distribution of sample according to type of lesion 
Type of lesion Frequency Percentage 

Polyp 29 63 

Cyst 9 19.6 

Keratosis 4 8.7 

Granuloma 2 4.3 

Papilloma 2 4.3 

Total 46 100 

 

 
Figure 1: Distribution of sample according to occupation 

 

 
Figure 2: Comparison of pre - operative and post - operative 

VHI scores 
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