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Vocal fold polyps are common in the general population and may cause significant dysphonia which is 
usually corrected by phonomicrosurgery. Voicetherapy following phonomicrosurgerymay be an effective 
adjuvant treatment in patients with vocal fold polyps for improving the postoperative voice outcomes. 
The aim of this studywas evaluation of theefficacy of voice therapy after phonomicrosurgeryfor vocal fold 
polyps.This study included 40 patients with vocal fold polyps admitted to ENT department, Zagazig 
University Hospitals divided into two equal groups; group Aunderwentphonomicrosurgery with 
postoperative voice therapy and groupBunderwentphonomicrosurgery without postoperative voice 
therapy.Thepatients were then assessed preoperativeand 2 months postoperative to evaluate their 
clinical condition and voice parameters.The present study showed no significant difference between the 
studied groups in age, sex and clinical history.Therewas significant difference between the two studied 
groups postoperative in voice parameterswith more improvement on group (A) than group(B).Acoustic 
analysis and aerodynamic measurements post-intervention, showed statistically significant difference 
between the two studied groups regarding fundamental frequency( F0), Jitter, shimmer,harmonic to 
noise ratio(HNR)and maximum phonation time(MPT)(153.6±32.7 Vs180.6±40.4, 0.53±0.27 
Vs1.12±0.37, 1.78±0.53Vs2.97±0.6,  25.8±3.1Vs 22.1±3.6  and  25.6±2.96 Vs23.2±3.1)respectively. 
Regarding dysphonia grade, there was statisticallysignificant difference post-intervention between both 
groups where 70% of group A had dysphonia grade 0 versus 55%ofgroupB haddysphoniagradeIIand 
45%haddysphonia gradeI.Postoperative voice therapy following phonomicrosurgery was an effective 
adjuvant treatment in patients with vocal voldpolypsfor improving postoperative voice outcomes..  
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INTRODUCTION 

The vocal folds are part of the glottis which 
includes their maglottidis. Their outer edges are 
attached to muscle in the  larynx while  their inner 
edges, or margins, are free forming the opening 
called the rimaglottides. Above both sides of the  
glottis are the  two  vestibular folds or false vocal 
folds which have   a small sac between them 
called the ventricle (Wadie et al. 2013). Vocalis 
muscle is in fact a portion of thyroary tenoid 

muscle (Mizuta, 2017). Normal vibratory function 
is dependent upon the complex interactions within 
the extracellular matrix. An understanding of the 
normal layered structure of the vocal folds is 
necessary for all phonosurgeons (Long,2019). 
Vocal fold polyps (VFP) are benign proliferative 
lesions that are usually located unilaterally at the 
free margin of the membranous part of the vocal 
fold (VF) (Sahin et al. 2018). They arethought to 
develop in the superficial lamina propria (SLP)as 
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a result of microtrauma and/or inflammatory/non-
inflammatory irritation (johns, 2003). VFPs vary in 
size (pin-head to popcorn), form (sessile or small 
pedunculated, mono- or multilobulated), location 
(free margin, subglottic side), and color 
(translucent, opaque, hemorrhagic)(Nunes et al. 
2013). VFPs worsen voice quality due to glottal 
insufficiency and disrupt optimal mucosal wave 
propagation (martins etal.,2011). Therefore, the 
most common complaints are hoarseness, 
roughness, or breathiness in the voice. The main 
causative factor for polyp formation is mechanical 
damage by either vocal over and misuse or strong 
coughing. Chronic/recurrent upper airway 
infections,smoking, allergy, and extra esophageal 
reflux are co-factors (Filhoetal,2013). VFP can 
adversely affect the individual’s quality oflife and 
result in decreased labor productivity and 
increased health care expenses (Cohen, 2006). 
Phonomicrosurgery is the most common 
treatment of vocal fold polypsand became a new 
standard of care to remove pathology in these 
cases without scar formation (Kumar et al. 2003). 
Postoperative voice therapy following 
phonomicrosurgery may be an effective adjuvant 
treatment in patients with vocal fold polyps for 
improving the postoperative voice outcomes 
(Petrovic-Lazicet al.2015).Voice therapy has been 
divided into 2 categories, indirect and direct 
therapeutic techniques (Gartner-Schmidt et al. 
2017). Thus, the aim of the current study was the 
evaluation of the impact of postoperative voice 
therapy on the voice outcomes of 
phonomicrosurgery for vocal fold polyps via the 
following parameters; Dysphonia grade index 
using GRBAS scale, acoustic analysis consisting 
of average Fundamental Frequency (F0), Jitter 
Percent (jitt %), shimmer percent (shim%), 
Harmonic to Noise Ratio (HNR) and aerodynamic 
analysis in the form of maximal phonation time 
(MPT). 
 
MATERIALS AND METHODS 

An interventional randomized controlled 
clinical study included 40 patients with vocal fold 
polyps selected from the outpatient  clinic of  ENT 
department, Zagazig University Hospitals divided 
into two equal groups; group (A)which included 20 
patients underwent phonomicrosurgery with 
postoperative voice therapy and group (B) which 
included 20 patients underwent 
phonomicrosurgery without postoperativevoice 
therapy. 

All patients were clinically diagnosed vocal 
fold polyp with age above 18 years old and fit for 

general anesthesia. No history of previous 
laryngeal operations or other laryngeal lesions. All 
cases were unilateral. All patients gave informed 
consent for inclusion in the study. The institutional 
review board of our institution approved the study 
protocol. 

All studied patients were subjected to: (a) 
General history taking with stress on voice abuse 
and smoking and laryngopharyngeal reflux. (b) 
general ENT examination. (c) Video 
laryngostroboscopy. (d) Voice assessment via the 
following parameters: auditory perceptual 
assessment (APA) using GRBAS 
scale(G/grade,R/roughness,B/breathness,A/asthe
nia,S/strain). Acoustic analysis consisting of: F0, 
Jitter percent, shimmer percent, HNR and 
Aerodynamic measurement consisting of MPT. 

Routine laboratory investigations were done 
for studied patients e.g. CBC, liver and kidney 
function tests, random blood sugar,coagulation 
profile and viral markers. Suspension 
laryngoscopy with phonomicrosurgery under 
general anesthesia was done for all patients using 
the microflap technique to preserve the vocal folds 
layered microstructure (including the lamina 
propria and epithelium) as much as possible .All 
surgeries were performed by the same surgeon 
(E.A.M.). 

After surgery. All patients received routine 
medical treatment in the form of amoxicillin 
antibiotic, paracetamol for one week and anti-
reflux therapy in the form of omeprazole 20mg 
orally twice daily and gaviscon advance 
suspension one tablespoonful  3 times daily  for 8 
weeks. Also, patients of both groups were 
instructed absolute voice rest forone week and 
voice hygienic measures then gradual increase in 
daily phonation time during the following 3 weeks. 
Group A patients received postoperative voice 
therapy which started one month  after surgery(to 
allow complete healing of the vocal folds)by a  
trained phoniatrician. The main components of 
voice therapy program were educating patients on 
vocal hygiene, reduction of vocal abuse and hard 
glottal attack, breathing and posture exercises, 
resonance improvement and vocal function 
exercises. Voice therapy was carried out three 
times a week and delivered for four weeks. Group 
B patients did not receive voice therapy. Regular 
follow up for all patients was done for 2 months 
after surgery. After 2 months, re-evaluation of all 
the patients was done which included video 
laryngostroboscopy and voice parameters which 
were done preoperatively by the senior 
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phoniatrician (A.S.Q.) who was unaware of the 
treatment allocation. 

Statistical analysis 
Data were collected and analyzed using 

SPSS version 23 for data processing. The 
following statistical methods were used for 
analysis of results of the present study. Data were 
expressed as number and percentage for 
qualitative variables and mean + standard 
deviation (SD) for quantitative one. P value of< 
0.05 indicates significant results and 
<0.001indicates highly significant results. 
 
RESULTS 

In the current study, The mean age of patients 
in group A was (39.1±10.5) ranging from (22 to 
62) years, (60.0%) of them were males and that of 
group B was (39.5±9.6) ranging from (24to 60) 
years with (65.0%) of them were males with no 
statistically significant difference between the two 
studied groups regarding age, sex and occupation 
(Table1). 

As well, there was no statistically significant 
difference between the two studied groups 
regarding disease onset, voice abuse, smoking 
and the affected side which affect the disease 
severity and outcome (Table 2). 

Concerning acoustic analysis and 

aerodynamic measurements, there was no 
statistically significant difference between the two 
studied groups regarding pre-intervention F0, 
Jitter, shimmer, HNR and MPT (Table 
3).Regarding dysphonia grade, there was no 
statistically significant difference between the 
studied groups pre-intervention (Table 4). 

Regarding comparing acoustic analysis and  
aerodynamic measurement post-intervention 
among the studied groups of the present study 
there was statistically significant difference 
between the two studied groups regarding post-
intervention F0, Jitter, shimmer, HNR and MPT t 
with more improvement on the group A than group 
B (153.6±32.7 
versus180.6±40.4,0.53±0.27versus1.12±0.37, 
1.78±0.53  versus  2.97±0.6, 25.8±3.1 versus  
22.1±3.6 and25.6±2.96 versus 23.2±3.1) 
respectively (Table5). 

The present results in (Table 6)showed the 
improvement on post- intervention dysphonia 
grade, there was statistically significant difference 
between the two studied groups with more 
improvement on the group (A) underwent surgery 
with voice therapy than group (B) surgery without 
voice therapy where (70.0%) of group A didn’t 
have dysphonia while (55.0%) of B had dysphonia 
grade (II) and 45% had dysphonia gradeI. 

 
Table (1): Socio-demographic characteristics between group (A) and group (B) 
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Table 2:Clinical history between the two studied groups 

 
M.W= Mann-Witenney U test, FET=Fischer Exact test. 

 
 

Table (3): Comparing acoustic analysis and aerodynamic measurement pre-intervention between 
the two studied groups 
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Table 4: Comparing dysphonia grade pre-intervention between 
the two studied groups 

 
 

Table 5: Comparing acoustic analysis and aerodynamic measurement post-intervention 

 
M.W= Mann-Witenney U test, * Statistically significant difference (P ≤ 0. 05) and ** Statistically highly 

significant difference (P ≤ 0.001). 
 

Table 6: Comparing dysphonia grade post-intervention between the two studied groups 
 

 
 
DISCUSSION 

Vocal fold polyps (VFPs) are benign lesions 
that develop secondary to vocal behavioral 
inefficiencies. These lesions can cause significant 
distress, decreased quality of life, and disability, 
especially for patients who use theirVoice in their  
occupation (Agarwaletal. 2019). Polyps of varied 

size are caused by submucosal bleeding of the 
vocal cords, in combination with infection, allergy, 
pollution or endocrine disorders, voice misuse, and 
smoking. The incompetent vocal fold adduction 
allows air to leak, causing an increase in noise in 
the vocal note, which is reflected in a reduced 
harmonic-to-noise ratio (Schindler et al. 2012; 
Petrovic-Lazicet al.2015). Several studies 
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evaluated therapy effect using perceptual analyses 
performed by trained voice specialist (Oğuz et al. 
2011). However, there is no general agreement 
with regard to which method is most appropriate 
for evaluating the outcome of voice therapy and 
the phonosurgical procedure. 

This prospective trial was conducted to 
evaluate the outcomes of postoperative voice 
therapy after phonomicrosurgry for vocal fold 
polyps. The study included 40 patients with vocal 
fold polyps selected from outpatient clinicof 
otorhinolaryngology department, Zagazig 
University Hospitals. Patients were divided into two 
equal groups, group (A) for phonomicrosurgery 
with postoperative voice therapy and group (B) for 
phonomicrosurgery without postoperative 
voicetherapy. 

Our results showed no statistically significant 
difference between the two studied groups 
regarding age, sex and occupationas. This 
resultwas in agreement with Agarwal et al. (2019) 
who revealed in120 patients that there were63 
(52.5%) were males and 57 (47.5%) were female, 
with an average age of 42.9 years. Also, 
inagreement with Oh et al. (2018) whose study 
included patients with vocal polyps and divided into 
three groups. Group 1 received direct voice 
therapy after phonomicrosurgery and Group 
2recieved indirect voice therapy after 
phonomicrosurgery. Group 3 did not receive any 
voice therapy. There was no statistically significant 
difference between them regarding age and sex. 

The current study showed that there was no 
statistically significant difference between the two 
studied groups regarding disease onset, voice 
abuse, smoking and the affected side which may 
affect the disease severity and outcome. This was 
in consistent with Petrovic-Lazic et al. (2015) who 
considered pollution, endocrine disorders, voice 
misuse, and smoking were risk factors for vocal 
fold polyps. 

Regarding comparing acoustic analysis and 
aerodynamic measurement pre-intervention, there 
was no statistically significant difference between 
the two studied groups regarding F0, Jitter, 
shimmer, HNR and MPT. This was in agreement 
with Oh et al.(2018) whose findings showed no 
statistically significant difference between the 
studied groups, Jitter was (2.94±1.73   vs   
3.27±1.66),     shimmer  was (7.36±4.04   vs 
7.28±2.37), HNR (0.21±0.09   vs 0.21±0.26)  and  
MPT  was (10.57±4.33 vs10.66±4.04) on direct 
voice therapy after phonomicrosurgery group and 
phonomicrosurgery group only respectively. 
Acoustic analysis profile shows increase of Jitter 

and Shimmer measures because the polyp tends 
to lag behind the vocal fold vibration and has its 
own vibratory pattern, the successive vibrations of 
which are often aperiodic (Schindler etal.2012). 

Moreover, the attainable results showed that, 
there was statistically significant difference 
between the two studied groups regarding post- 
intervention F0, Jitter, shimmer, HNR and MPT 
with more improvement on the group A than group 
B. This was consistent with You et al. (2017) 
Whose study included two groups; voice training 
with surgery and surgery only, the experimental 
group included 55 patients with vocal cord polyps 
that underwent voice training after 
phonomicrosurgery. In the control group, no voice 
training was performed for 41 patients after 
phonomicrosurgery. Thevoice handicap 
index(VHI)score and Jitter values recorded after 
the surgery were superior in the experimental 
group to those noted for the control group. 

Concerning the improvement on post-
intervention dysphonia grade, there was 
statistically significant difference with more 
improvement on the group (A) than group (B) 
where 70% of group A had dysphonia grade 0 
while 55% of group B had dysphonia grade II and 
45% had dysphonia grade I. Agarwal et al.(2019) 
performed retrospective study comparing the effect 
of surgery,surgery  plus voice therapy and voice 
therapy in patients with VFP, VHI and GRBAS. 
They reported statistically significant improvement 
from pre to post treatment in the groups of surgery 
and surgery plus voice therapy compared to voice 
therapy group.Pre and post treatment GRBAS did 
not significantly change in any group on the short 
term(mean follow up period 5.5 months) 

CONCLUSION 
Postoperative voice therapy following 

phonomicrosurgery was an effective adjuvant 
treatment in patients with vocal fold polyps for 
improving postoperative voice outcomes. Acoustic, 
aerodynamic and perceptual voice parameters 
improved considerably after surgery with 
postoperative voice therapy more than surgery 
alone. 
 
CONFLICT OF INTEREST 

The authors declared that present study was 
performed in absence of any conflict of interest. 
 
AUTHOR CONTRIBUTIONS 

All author contributed in all parts of the paper 
 

Copyrights: © 2020@ author (s). 



SayedelAhl et al.       Postoperative Voice Therapy on Voice Outcomes of Phonomicrosurgery For Vocal Fold Polyps 

 

Bioscience Research, 2020 volume 17(4): 4171-4178                                                             4177 

 

This is an open access article distributed under the 
terms of the Creative Commons Attribution License 
(CC BY 4.0), which permits unrestricted use, 
distribution, and reproduction in any medium, 
provided the original author(s) and source are 
credited and that the original publication in this 
journal is cited, in accordance with accepted 
academic practice. No use, distribution or 
reproduction is permitted which does not comply 
with these terms. 

 
REFERENCES   
Agarwal J., Wong A., Karle W., Naunheim M., Mori 

M. and Courey, M. (2019). Comparing 

short‐term outcomes of surgeryand voice 
therapy for patients with vocal fold polyps. The 
Laryngoscope, 129(5), 1067-1070. 

Bonilha S., Desjardins M., Garand L. and Martin-
Harris B. (2018).Parameters and scales used to 
assess and report findings from stroboscopy: a 
systematic review.Journal of Voice,32(6),734-
755. 

Cohen SM, Dupont WD, Courey MS (2006).Quality-
of-life impact of non-neoplastic voice disorders: 
a meta-analysis. Ann Otol Rhinol Laryngol 
115:128–134. 

De Vasconcelos D., Gomes C. and de AraújoT. 
(2019).Vocal foldpolyps: literature review. 
International archives of otorhinolaryngology, 
23(01), 116 - 124. 

Filho JM, Carvalho B, Mizoguchi FM, Catani GS, 
Filho ED, Malafaia O, Stahlke HJ Jr (2013): 
Characteristics of polypoid lesions in patients 
undergoing microsurgery of the larynx.Int Arch 
Otorhinolaryngol 17(3):279–284. 

Gartner-Schmidt J., Lewandowski A., Haxer M. and 
Milstein F. (2017): Voice therapy for the 
beginning clinician. Perspectives of the ASHA 
Special Interest Groups, 2(3), 93-103. 

Johns MM (2003): Update on the etiology, 
diagnosis, and treatment of vocal fold nodules, 
polyps, and cysts. CurrOpinOtolaryngol Head 
Neck Surg 11:456–461. 

Kar R., Sengupta A., Ghosh S., Jana D. and Basu 
S. (2019).Study of benign glottis lesions 
undergoing microlaryngeal 
surgery.International Journal of Scientific 
Research, 8(6). 

Kumar P., Murthy S., Ravikanth S. and Kumar, R. 
(2003).  Phonomicrosurgery for benign vocal 
Fold lesions-our experience. Indian Journal of 
Otolaryngology and Head and Neck Surgery, 
55(3), 184-186. 

Lee Y., Jung Y., Kwon Y., Woo S., Cho G., Park M. 

and Baek S. (2013). Effect of voice therapy 
after phonomicrosurgery for vocal polyps: a 
prospective, historically controlled, clinical 
study. J LaryngolOtol, 127(11), 1134-1138. 

Long, J. (2019). Scaffold for laryngeal 
reconstruction. In F. S. a. A. A. Masoud 
Mozafari (Ed.), Handbook of Tissue 
Engineering Scaffolds: Volume Two (pp. 411-
426): Elsevier. 

Martins RH, Defaveri J, Domingues MA, de 
Albuquerque e Silva R (2011): Vocal polyps: 
clinical, morphological, and immunohisto- 
chemical aspects. J Voice 25(1):98–106.  

Mizuta, M. (2017).Age-Related Histological 
Changes of the Vocal Folds.In S. H. Kiyoshi 
Makiyama (Ed.), Aging Voice (pp. 9-25). 
Singapore: Springer. 

Nunes RB, Behlau M, Nunes MB, Paulino JG 
(2013): Clinical diagnosis and 
histologicalanalysis of vocal nodules and 
polyps. Braz J Otorhinolaryngol 79(4):434–
440. 

Oğuz H., Kiliç M. and Şafak A. (2011): Comparison 
of results in two acoustic analysis programs: 
Praat and MDVP. Turkish Journal of Medical 
Sciences, 32(3), 635-641. 

Oh J., Kim Y., ChoiH., Han M., Byeon K., Jung Y. 
and Baek K. (2018). The Usefulness of 
Postoperative Direct Voice Therapy in Vocal 
Polyps. Korean Journal of 
Otorhinolaryngology-Head and Neck Surgery, 
61(12), 686-691. 

Petrovic-Lazic M., Jovanovic N., Kulic M., Babac S. 
and Jurisic, V. (2015): Acoustic and perceptual 
characteristics of the voice in patients with 
vocal 
polypsaftersurgeryandvoicetherapy.JournalofV
oice,29(2),241-246. 

Sahin, M., Gode, S., Dogan, M., Kirazli, T., & Ogut, 
F. (2018). Effect of voice therapy on vocal fold 
polyp treatment. European Archives of Oto-
Rhino-Laryngology, 275(6), 1533-1540. 

Sataloff T., Chowdhury F., Portnoy E., Hawkshaw 
J. and Joglekar, S. (2013): Surgical 
Techniques in Otolaryngology-head & Neck 
Surgery: Laryngeal Surgery: In 
R.T.Sataloff(Ed.) (2014ed.)(pp.25-26):JP 
Medical Ltd. 

Schindler A., Mozzanica, F., Ginocchio, D., 
Maruzzi ,P., Atac, M. and Ottaviani, F. (2012): 
Vocal improvement after voice therapy in the 
treatment of benign vocal fold lesions. 
ActaOtorhinolaryngologicaItalica, 32(5),304. 

Wadie M., Adam I. and Sasaki T. (2013): 
Development, anatomy, and physiology of the 

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


SayedelAhl et al.       Postoperative Voice Therapy on Voice Outcomes of Phonomicrosurgery For Vocal Fold Polyps 

 

Bioscience Research, 2020 volume 17(4): 4171-4178                                                             4178 

 

larynx. In B. P. Shaker R., Postma G., 
Easterling C. (Ed.), Principles of Deglutition 
(pp. 175-197). New York,Springer. 

You H., Zhuge P., Wang H., Zhang Y. and Du, H. 
(2017): Clinical observation of the effect of 
voice training on patients with vocal cord 
polyps after phonomicrosurgery. Biomedical 
Research, 28(9); 3874-3879 

 


