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Abstract: Various treatment modalities have been proposed for the management of Reinke’s edema. 

Conventional cold knife surgery, laser assisted surgery and microdebrider assisted surgeries have been 

reported in various studies to have variable success rates in term of vocal outcomes. The aim of the present 

study is to compare the vocal outcomes of  microflap based vocal cord reduction using cold knife and CO2 laser 

for managing patients with Reinke’s edema. The study involves a retrospective analysis of 24 consecutive 

patients meeting inclusion criterion undergoing vocal cord reduction for managing Reinke’s edema using cold 

knife or CO2 laser in our institution. The pre and postoperative VHI and VQE scores were measured and 

compared. There was a significant improvement in the postoperative scores in both the cold knife as well as the 

CO2 laser group. However, there was no statistically significant difference in the scores when compared 

between the two groups (p> .05, Paired T-Test). In conclusion, both cold knife and CO2 laser assisted reduction 

of vocal cords for management of Reinke’s edema are effective procedures. There is no significantly significant 

difference in the outcome of this procedure when performed with cold knife vis-à-vis CO2 laser.  
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I. Introduction 
Reinke’s edema is a chronic, benign disease affecting the vocal cords, characterized by collection of 

fluid within the superficial layer of lamina propria thereby restricting the vibration of the vocal cord causing 

dysphonia 
1
. Smoking, vocal abuse and laryngopharyngeal reflux (LPR) account for a majority of cases 

2
. 

Although surgery is the mainstay of managing these patients, other modalities like speech therapy, intacordal 

steroid injection and cessation of smoking have also been advocated in the management 
1,3,4,5

. The various 

surgical modalities reported include stripping of the vocal fold, subepithelial aspiration of the fluid, sub 

epithelial laser coagulation, microflap based laryngeal surgery, application of microsuture techniques and 

microdebrider assissted removal of subepithelial collection 
2,6,7,8,9

. The present study is aimed at comparing the 

vocal outcomes following stripping of vocal cords using conventional cold knife and CO2 lasers in our patients.  

 

II. Material And Methods 

This retrospective study included 24 patients of either sex meeting the inclusion criteria with age 

ranging from 22 to 56 years who presented to the ENT department with complaints of hoarseness secondary to 

Reinke’s edema (Grade II or III) (Figure 1). Patients with hoarseness secondary to other laryngeal lesions, 

contraindications to surgery, unwilling for surgery and noncompliant for follow up were excluded. The patients 

underwent a thorough ENT examination and general physical examination for any associated systemic illness. 

Patients with history of smoking were counseled for cessation of the same and all the patients were referred to 

the speech therapist for a pre and postoperative counseling. 

 

Figure 1:  One of the patients with Grade II Reinke’s edema. 
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The patients also underwent a preoperative voice analysis using objective and subjective parameters such as 

Voice Handicap Index, Shimmer, Jitter, Harmonic / Noise Ratio and VQE (Voice quality estimate) as a routine 

institutional protocol. All the patients underwent reduction of the sebepithelial gelatinous tissue and redundant 

mucosa of the vocal cords after raising a medial based flap on the superior surface (sparing the medial edges) 

using conventional cold knife (14 patients) and CO2 laser (10 patients). All the patients were kept on anti-reflux 

measures and vocal hygiene measures (as adviced by the speech therapist) in the postoperative period. Voice 

analysis using the same parameters was performed at 6 weeks post procedure. The patients were followed up 

post procedure for a duration ranging from 06 months to 2 years.  

Statistical Analysis 

The following parameters were statistically analyzed using SPSS version 17: 

VHI Scores 

The average scores of the three domains of VHI (i.e. physical, functional, and emotional) were analyzed. 

Acoustic Analysis 

Voice analyses were done in terms of shimmer, jitter, normalized noise energy (NNE), and fundamental 

frequency (F0) and Voice Quality Estimate (VQE) score was calculated for all the patients using Dr. Speech 

voice analysis software. 

 

III. Result 
A total of 14 patients in the age range of 18-53 years (mean age= 38.64 yrs) underwent stripping of the 

vocal cords using cold knife and 10 of the patients in the age range of 28-56 years (mean age =39.70 yrs)  

underwent stripping of the vocal cords using CO2 laser (Figure 2). Amongst the 34 cases of vocal cord 

paralysis, 16 were idiopathic, 11 were secondary to thyroid surgery, 04 each were secondary to viral illness and 

pulmonary tuberculosis, whereas, one patient had sarcoidosis. 

 

Figure 2: Showing age distribution of patients. 

 
 

VHI Scores 

In the cold knife group, the mean total VHI score for the patients pre  operative was 66.7 (SD= 19.8). The post 

operative VHI score at 6 weeks was 14.8 (SD= 10.2).  

In the CO2 laser group, the mean total VHI score for the patients pre  operative was 60.1 (SD= 25.2). The post 

operative VHI score at 6 weeks was 18 (SD= 12.4). 

VQE Scores 

In the cold knife group, the mean VQE score for the patients pre operative was 2.3 (SD=0.8). The post operative 

VQE score at 6 weeks was 0.5 (SD=0.65).  

In the CO2 laser group, the mean VQE score for the patients pre operative was 2.2 (SD= 0.8). The post 

operative VQE score at 6 weeks was 0.6 (SD= 0.7).  

In the cold knife group, there was a significant reduction in the total and individual domain VHI and VQE  

scores in all 14 patients at 6 weeks post operation as compared to pre operative scores as assessed by paired T –

Test (p< .05) (Table I). 
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In the CO2 laser group, there was a significant reduction in the total and individual domain VHI and VQE  

scores in all 10 patients at 6 weeks post operation as compared to pre operative scores as assessed by paired T –

Test (p< .05) (Table I). 

 

Table I: Comparison of pre and post injection parameters in early and late groups. 
 PRE OPERATIVE VALUES POST OPERATIVE 

VALUES 
Stastical correlation 
using paired T-Test 

Cold knife 

 

CO2 laser Cold knife 

 

CO2 laser 

MEAN VHI 66.7 60.1 14.8 18 P<.05 

MEAN VQE 2.3 2.2 0.5 0.6 P<.05 

  

However, there was no statistically significant difference in the post operative voice parameters improvement 

between the cold knife and CO2 laser groups. 

 

Complications 

No anaesthesia or surgery associated significant preoperative complications were reported in any of our 

patients. However, a temporary deterioration in voice was noted in 5 of the patients in the cold knife group and 

3 of the patients in CO2 laser group. Long-term complication in the form of a glottis web was seen in 2 of the 

patients in cold knife group and one of the patients in CO2 laser group. All these patients underwent repeat 

surgical procedure for treatment of the same. Recurrence of Reinke’s edema was reported in 3 of the patients in 

the cold knife group and one of the patients in the CO2 laser group. 

 

Table II: Showing the number of patients with complications following surgery.correlation between timing of 

injection medialization and need for open permanent medialization. 
SURGICAL 

MODALITY 

COMPLICATIONS( No. of Patients) 

Per operative Temporary hoarseness Anterior glottic web Recurrence 

COLD KNIFE nil 05 02 03 

CO2 LASER nil 03 01 01 

 

IV. Discussion 
Reinke’s edema was first decribed in the late 19

th
 century by Hajek and Reinke 

10, 11
. This condition is 

characterized by edema affecting the superficial layer of lamina propria of vocal cords. Histologically, it is 

characterized by a reduced amount of collagen, elastina nd fibronectin in the basement membrane and lamina 

propria 
2
. Clinically, it is classified into 3 grades on the system based by Yonekawa 

12
. Grade I is characterized 

by contact of the anterior third of the vocal cords; Grade II involves contact of the anterior two thirds of the 

vocal cords; and grade III involves contact of the entire vocal cords. Our study involved patients with grade II 

and III Rienke’s edema.The accumulation of fluid in the Rienk’s space hampers the mucosal wave, as well as, 

increases the subglottic aerodynamic pressure, thus, causing dysphonia 
[2]

. The degree of dysphonia can be 

assessed by a variety of visual, aerodynamic, acoustic, subjective and perceptual tools 
1, 6, 13

.  However, we used 

the validated version of Hindi VHI and VQE for assessing the voice pre- and post operatively in our patients 
14

. 

Recent studies of using high speed imaging for precisely obejectifying these lesions have reported high success 

rates 
15

.The treatment of choice in the majority of patients is endoscopic microlaryngeal surgery with an aim to 

restore the layers of the vocal cords by exposing them to minimal trauma 
1, 16

. The earlier techniques involved 

stripping of the epithelium from a part of the true vocal cord 
17, 18

. However, these techniques were characterized 

by a lower success rate and high incidence of recurrence owing to exposure of vocal ligament and reduction in 

the superficial layer of lamina propria. Also, aprolonged period of voice rehabilitation is required in these 

patients following stripping 
19

. Aspiration of the subepithelial contents is confined to patients presenting in early 

stages 
1
. Microflap technique for managing benign vocal cord lesions was introduced by Hirano 

20
. Currently, it 

is considered to be the treatment of choice in managing Reinke’s edema 
7, 21

. This technique involves lifting an 

epithelial flap on the affected vocal cord, excising, debriding or coagulating the excess subepithelial tissue and 

then repositing the flap back. This flap can be lifted using cold knife or laser 
7, 20

. We used the similar surgical 

technique using cold knife (14 patients) and CO2 laser (10 patients). Our results were similar to the studies 

reported in the past 
7, 20, 21, 22

. The other lasers used in the management of Reinke’s edema include KTP 432 and 

phoangiolytic lasers like Pulsed dye laser 
23, 24, 25

. Use of a debrider and microsuture are other reported 

techniques with good outcomes 
8,9

.Persistent dysphonia, recurrence, thermal injury, scarring of vocal cords and 

anterior glottis web formation are some of the reported complications of these procedures 
1,7

. Most of these 

complications are reported with the procedures involving stripping of the vocal cords. Anterior glottis web 

formation and recurrence was reported in a few of our patients. 
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V. Conclusion 
Technique of raising mucosal flap and removal of excessive subepithelial tissue is effective for 

management of patients with Reinke’s edema. This can be performed using cold steel and CO2 laser with 

comparable outcomes. 
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