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ABSTRACT 
The objective of the research was to study the effect of cold-plasma 
posterior arytenoidochordectomy in patients with chronic paralytic 
laryngeal stenosis. All the patients had previously undergone 
strumectomy followed by tracheostomy. During the research, they 
underwent a video laryngostroboscopic examination of the laryn and 
all resulted to have 2-3 mm lumen of the glottis in the posterior third. 
The patients were subject to the cold-plasma posterior 
arytenoidochordectomy. They gave their consent to be involved into 
the research before any procedures were applied. The majority of the 
patients underwent unilateral cold-plasma posterior 
arytenoidochordectomy. The rest underwent bilateral cold-plasma 
posterior arytenoidochordectomy due to the formation of granuloma 
and insufficient effect of the first intervention and unilateral cold-
plasma posterior arytenoidochordectomy with subsequent dissection 
of the scar. All patients were successfully decanulated. In the long-
term postoperative perio, the patients achieved the compensation of 
vocal function due to long-term orthophonic training and the 
development of a vestibuloscapular phonation mechanism. The cold-
plasma posterior arytenoidochordectomy is an effective, safe, and 
minimally invasive surgery for the treatment of patients with paralytic 
laryngeal stenosis. The method is an effective substitute for a CO2 
laser and prevents gross, severe complications. It can be used in  

 
clinics as an alternative option for surgical treatment of patients with 
chronic paralytic stenosis of the larynx. 
The median incomes for both groups were higher than the median 
income of Pahang state (RM 3979). The parental educational level 
showed 20:80 and 13:87 in percentage ratio of secondary to tertiary 
level for ART and NC group respectively. Regarding dental 
development, both ART and NC groups exhibits similar dental 
development rate (p>0.05) according to the age.  Our study concluded 
that there is no significant difference in dental development between 
ART and NC children. 
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INTRODUCTION 
For many decades, the motor dysfunction of the larynx, 

which constitutes about 29.9% of chronic diseases of the vocal 

apparatus, have held the limelight of otorhinolaryngologists.1 

In bilateral paralysis of the larynx with the middle position of 

the vocal folds, respiratory failure with an obstructive 

mechanism develops, which can be a direct cause of death 

from asphyxiation, the voice is usually not changed or 

changed slightly.2 In patients with bilateral paralytic stenosis 

of the larynx, the risk of asphyxiation is increased due to 

upper respiratory tract infections, laryngeal edema, and 

stress.3 

Trauma of the recurrent laryngeal nerve is a known 

complication of cardiothoracic interventions leading to 

unilateral paralysis of the vocal fold.4 The literature provides 

a suggestion that in recent years, cardiothoracic surgeries 

have exceeded thyroid surgery in terms of the most common 

iatrogenic causes of recurrent laryngeal nerve injury.4,5 

Bilateral paralytic laryngeal stenosis remains a potentially 

fatal condition requiring quick and accurate diagnosis.6 

Surgery is of paramount importance for patients with 

symptoms of respiratory failure.7 

Despite a more than 100-year history of laryngeal surgery for 

bilateral laryngeal paralysis, tracheostomy still plays a huge 

role in treating this condition. Of course, a patient with 

enhancing shortness of breath and stenosis requires an 

immediate installation of a tracheostoma, however, at 

present, surgical treatment of bilateral laryngeal paralysis is 

moving to a combination of tracheostomy with 

chordoarytenoidotomy.8 The latter began to been used for 

more effective surgical treatment of affected vocal folds with 

the basic rule of optimal preser

maintaining the vocal function of the larynx.  

Surgical methods of treating laryngeal stenosis can be divided 

into external and internal.9 Currently, there are more than 80 

modifications of the surgical treatment of laryngeal 

stenosis.10 Patients with bilateral paralytic laryngeal stenosis 

often undergo repeated surgical interventions, which changes 

stenosis from paralytic to cicatricial-paralytic.1 The external 

methods used to expand the glottis are accompanied by 

greater surgical trauma with pain and prolonged use of a T-

shaped stent in the postoperative period. All this leads to a 

longer postoperative rehabilitation of the patient.11  

Median laryngotomy and laryngoscopic CO2 laser ablation of 

the larynx are considered traditional methods.12 The most 

minimally invasive internal approaches include posterior 

chordotomy using a CO2 laser.3 In 1972, Strong M.S., Jako 

G.J. were the first to use a CO2 laser in laryngeal surgery. 

Along with this, intraoperative fires with burns of the 

tracheobronchial tree began to increase.13 In 1984, Ossoff 

R.H. et al. described a CO2 laser arythenoidectomy with 

bilateral paralytic laryngeal stenosis.14 Then in 1989 Dennis 

D.P., Kashima H.K. presented CO2 laser transverse posterior 

chordotomy.15  

In 1993, Crumley R.L. described laryngoscopic CO2 laser 

medial arytenoidectomy as a method of treating patients with 

bilateral paralytic laryngeal stenosis who insist on minimal 

risk to reduce voice quality in the dilated glottis.16  

At present, a CO2 laser in continuous pulsed and 

superimpulsed modes under suspended support 

microlaryngoscopy is the main method of posterior 

chordotomy.17 19 Laser ablation of the posterior ½ vocal fold 

and the arytenoid cartilage has become the standard of care 

for this pathology. A significant drawback of this technique 
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was the excessive formation of granulations and scar tissue, 

which filled the lumen of the larynx, which required repeated 

interventions in 30-60% of patients.20,21 The efficiency of a 

CO2 laser is widely recognized, but cold plasma technique 

also shows many advantages as a new, alternative method in 

clinical practice.3 

Recently, interest in coblation technique in 

otorhinolaryngology has been increasing. Despite the 

growing number of publications, the results of surgical 

treatment are contradictory. We present the data of an 

analytical review of the literature and our own experience on 

this problem.  

 

Coblation Method 

The potential use of coblation in otorhinolaryngology was 

first presented by the manufacturer in 2000.22 

plasma (plasma temperature 45-65°C) for treating patient 

tissue. Increasing current in the active zone of the electrode 

triggers the formation of a layer of an ionizing substance, i.e. 

plasma, begins. The thickness of the formed stable plasma 

field does not exceed 0.5-0.15 mm. The coblation method 

makes it possible to dissect or destroy an array of tissue 

without any burning effect on the surrounding anatomical 

structures, while coagulating the walls of the vessels. The 

exposure depth is from 50 to 100 nm. The plasma layer has a 

coagulating effect, which reduces blood loss during surgical 

procedures. The absence of thermal effects on the nerve 

endings causes minimal pain exposure.23,24 With a decrease in 

local reactive phenomena, the reparative process of wound 

healing accelerates, and the pain syndrome decreases25. 

Plasma flow has a pronounced bactericidal effect, which 

allows avoiding systemic antibiotic therapy in connection 

with surgical intervention. The special length of the electrode 

handle for the larynx and the angle-adjustable blade provide 

easy access to any part of the larynx, which makes this 

method favorable for ENT operations.26 30 

 

MATERIALS AND METHODS 

Clinical Data 

From March 2016 to March 2020, 14 patients with bilateral 

paralytic laryngeal stenosis underwent cold-plasma 

cobaltation with the Coblator II in the clinic for ENT 

diseases. Age range was 39-73 years, the average age was 50 

years: all patients were women with bilateral paralytic 

stenosis of the larynx after previous strumectomy. Before 

surgery, 20% of patients underwent tracheostomy after 10 - 

14 years, 40% - after 3 - 10 years, and 40% - immediately or 

after 1-3 years. Patients underwent a laryngostroboscopic 

examination of the larynx to assess the width of the glottis, 

mobility of the arytenoid cartilage, the presence of a waved 

mucous membrane and the condition of the larynx in 

general. Examination with laryngostroboscopy in all patients 

showed bilateral immobility of the vocal folds, which 

occupied a paramedian or midline position. The widest 

lumen of the glottis was 3-4 mm. The patients were consulted 

by a pulmonologist. All patients gave their written informed 

consent for surgery. The anthropometric and constitutional 

characteristics of the patients were considered - neck length, 

body mass index: all were of normal and asthenic physique.11 

Surgical Method 

After intubation through a tracheostomy, under general 

anesthesia, patients underwent direct support laryngoscopy 

with a laryngoscope (Karl-Storzs, Germany). Then a 

microscope was connected and the focus length was adjusted 

(Sensera S7, Karl Zeiss, Jena, Germany) to full-scale 

visualization of the surgical field. Coblator II (ArthroCare, 

USA) was set to cobalt 4 modes, which corresponds to 182.5 

W. Using the plasma electrode PROcise LW + IVL ICW, the 

posterior third of the least mobile vocal fold was resected with 

the release of an elastic cone; the commissure and the anterior 

third remained intact. The electrode tool was connected with 

saline container, as well as with a suction tube to remove 

intraoperative blood. Next, the vocal process of the arytenoid 

cartilage was resected in layers to achieve adequate expansion 

of the glottis. Thus, a lumen of 7-8 mm was formed in the 

posterior third of the glottis. During exposure to the 

was noted. Intraoperative bleeding was controlled by 

coagulation in mode 7, which corresponded to 100 W. After 

careful hemostasis of the wound surface, the laryngoscope 

with support was removed and the operation was completed. 

Intraoperatively, 8 mg Dexamethasone was administered to 

patients. The patients were emerged from general anesthesia 

and transferred to the ward in a stable state.  

 

Post-Operative Period 

In the postoperative period, patients were strictly prescribed 

vocal rest for 2 weeks to promote wound healing. 

Antibacterial therapy was carried out (Ceftriaxone 1 g twice 

a day - for 7 days); inhalation with glucocorticosteroids 

(Dexamethasone 4 mg and 2 ml of saline solution) - to reduce 

inflammation and swelling. Patients were prescribed a 

sparing diet on the day after surgery.  

After surgical intervention, patients underwent control 

indirect laryngoscopy daily, and fibrolaryngoscopy and 

stroboscopy after 3, 7, 10 days and 3, 6 months (Figure 1).  

 

RESULTS 
All patients had moderate shortness of breath with a closed 

tracheostomy tube on the first day after surgery. On day 3, 7, 

and 10 after stroboscopy, reactive phenomena were observed, 

extending to the vocal folds and anterior commissure, which 

remitted by the 10th day. After resolving reactive phenomena 

in the voice section of the larynx on day 10-12, patients stayed 

in a hospital with a closed cannula, and then were allowed to 

go home. After 3 months, a smooth wound surface was 

visualized without granulation growth in the intervention 

zone: the operated voice fold was located in the abduction 

position and the lumen of the glottis in the posterior third 

was 7-8 mm. Then, each patient passed the control period in 

a hospital with stress tests and a closed tracheostomy tube: 

RR, blood pressure, heart rate for 7 days, followed by 

successful decanulation and plastic surgery of the skin-

tracheal fistula. 

We provide archival materials of our own clinical 

observations. 
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Clinical observation 1 

Female patient T., 45 years old, complained of difficult 

natural breathing and the presence of a tracheostoma after 

strumectomy (2007) for nodular goiter. After 12 years, due to 

increasing shortness of breath, a tracheostoma was installed. 

In the clinic of ENT diseases of I.M. Sechenov First Moscow 

State Medical University she was diagnosed with bilateral 

paralytic laryngeal stenosis in March 2019 (Figure 1-A), for 

which left-sided cold-plasma posterior 

arytenoidochordectomy was performed; the postoperative 

period was unremarkable - without granulation growth in the 

intervention zone. After 3 months with stroboscopy, the 

operated vocal fold was in the abduction position, the lumen 

of the glottis in the posterior third was 7-8 mm (Figure 1-B). 

After the control period - with a hermetically sealed 

tracheostoma for 10 days - the patient underwent plastic 

surgery of skin-tracheal fistula: the wound healed by primary 

intention. Further, when examined after 6 months, free 

natural breathing was noted, subjectively - an improvement 

in the quality of life and a return to the profession. The 

patient achieved the vocal function compensation by means 

of a long orthophonic training and development of the 

vestibuloscapular phonation mechanism (Figure 1-C). 

 

 
Figure 1: Endoscopic images of patient T., 45 years old: A - before surgery; B - 6 months after surgery; C - vestibuloscapular 

phonation mechanism (marked by arrows) 

 

Unfortunately, not all patients had an uneventful 

postoperative period: let us dwell in more detail on the 

following clinical cases.  

 

Clinical observation 2 

A female patient M., 52 years old, in 2002 underwent 

strumectomy for nodular goiter, after which for 14 years she 

had signs of compensated laryngeal stenosis. In September 

2016, in connection with decompensation of stenosis, she 

applied to the clinic of ENT diseases of I.M. Sechenov First 

Moscow State Medical University, where bilateral laryngeal 

paralysis and decompensated laryngeal stenosis were 

diagnosed, and a tracheostoma was urgently installed. Then, 

in February 2017, the patient underwent a cold-plasma 

posterior left arytenoidochordectomy, after which she was 

discharged in a satisfactory condition. After 2 months, 

shortness of breath and discomfort in the throat appeared; 

the examination revealed a granuloma of the left vocal fold, 

which was subsequently removed (Figure 2 B). In May 2017, 

the follow-up examination revealed an insufficient lateral 

position of the fold in the left third of the vocal fold due to 

cicatricial changes, and therefore, in October 2017, right-

sided arytenoidochordectomy was performed with a good 

functional result (Figure 2  C).  

 



Alexey Toldanov et al / Cold – Plasma Posterior Arytenoidochordectomy for Chronic Paralytic Laryngostenosis 

 

721                                                                            Systematic Review Pharmacy                                                  Vol 11, Issue 3, 2020 

 
Figure 2: Endoscopic images of patient M., 52 years old: A - before surgery; B - granuloma on the left - 2 months after 

arytenoidochordectomy (marked by arrows); C - 6 months after arytenoidochordectomy on the right and removal of the 

granuloma. 

 

Subsequently, in May 2018, after a 10-day control period, the 

patient was decanulated with subsequent plastic surgery of 

the skin-tracheal fistula; the wound healed by primary 

intention. In the early postoperative period, free natural 

breathing was noted. 

 

Clinical observation 3 

Patient S., 50 years old, noted difficult breathing after 

thyroidectomy for nodular goiter in March 2017. She 

underwent tracheostomy at the place of residence on an 

emergency basis in March 2018. In May 2018, in the clinic of 

ENT diseases of I.M. Sechenov First Moscow State Medical 

University, the patinet was diagnosed with bilateral laryngeal 

paralysis with a paramedian position of the vocal folds 

(Figure 3-A): a cold-plasma posterior 

arytenoidochordectomy was performed on the left, the 

postoperative period was unremarkable. However, in June 

2018, the follow-up examination revealed that the right vocal 

fold is fixed with a scar membrane coming from the elastic 

cone on the right to the posterior third of the scar of the left 

vocal fold after the previous operation: scar thickness - 1 mm, 

width - 7-2 mm (Figure 3-B).  

 

 
Figure 3: Endoscopic images of patient S., 50 years old: A - before surgery; B - 2 months after surgery, a scar is visualized 

(marked by arrows); C - 6 months after scar removal. 

 

It was decided to use the Surgitron radio wave scalpel to 

dissect scar tissue in the thinnest place - closer to the left vocal 

fold, and lay the residual fragment with a flap on a preformed 

bed on the upper surface of the right vocal fold. 

Intraoperatively after the dissection of the scar, a discrepancy 

of the vocal folds was noted, a laryngeal lumen of about 8-9 

mm was formed in the posterior sections. Subjectively, 

immediately after the operation, the patient reported 

improved breathing with a closed tracheostoma. After 6 

months with laryngostroboscopy, the lumen of the glottis has 

not changed (Figure 3-C). After a 10-day control period, the 

patient was decanulated, followed by plastic surgery of the 

cutaneous-tracheal fistula; the wound healed by primary 

intention. In the early and late postoperative periods, free 

natural breathing was noted. 

 

DISCUSSION 
The main advantages of coblation are minimal trauma to the 

surrounding tissues, the resecting convenience of the 

structures of the vocal fold and the arytenoid cartilage with 

one electrode tool, the ability to perform complete 

hemostasis at one time, and the early postoperative period 

less complicated for the patient. Removing the vocal process 

of the arytenoid cartilage increases the area of the glottis, 
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while the remaining front part of the fold makes it possible to 

maintain a socially acceptable voice function. The least 

trauma to the surrounding tissue during surgery ensures the 

preservation of the protective function in the field operation 

period.  

In 2014, Chan L.S. et al. described 10 adult patients (from 24 

to 50 years old) who underwent coblation resection for 

laryngeal stenosis with good outcomes. They described 

coblation as an attractive adjuvant method for endoscopic 

treatment of laryngotracheal stenosis. Its efficiency and safety 

are similar to other modern treatment methods with 

additional advantages: lower ablation temperature, excellent 

hemostasis, reduced collateral tissue damage, short 

procedures and reduced risk of inflammation in the airways. 

Experience has shown a single coblation intervention to be 

effective even in patients with severe stenosis.31  

In 2016, Fastenberg, J. H. and colleagues published one of the 

first in the literature report on a pilot study on the use of 

coblation for laryngeal stenosis in children. Six cases with 

various pathologies were presented, including complex 

stenosis of the larynx, paralysis of the vocal folds and 

suprastomal granuloma. Coblation has been used to perform 

a wide range of procedures, including scar removal, 

granulation, arythenoidectomy, and posterior chorectomy. 

All patients showed a good result without serious 

complications in the preoperative and postoperative 

periods.32 

In 2015, Googe B, Nida A., and Schweinfurth J. presented an 

observation of a 77-year-old woman who underwent cobalt 

arytenoidectomy: after 8 months, the patient was decanulated 

with good results and intact voice function.33 

In 2018, Benninger M. S. et al., presented a broader study: 15 

patients underwent coblation chordectomy, of which 13 were 

women with an average age of 57 years. The authors note that 

all patients showed improved breathing immediately after the 

procedure and during observation. Healing time also turned 

out to be faster compared to procedures using a CO2 laser. In 

particular, most patients experienced no symptoms such as 

shortness of breath (71%) and stridor (83%). Patients who 

underwent coblation chordotomy may experience a clinically 

significant improvement in their overall quality of life and 

voice function.6 Professor Zhang Q.F. et al., (Dalian Central 

Hospital) reported 29 patients who were successfully 

decanulated 1 week after surgery: postoperative pain was 

minor and good long-term results were noted.34 The authors' 

data are consistent with the results of our observations. 

In the clinic of ENT diseases of I.M. Sechenov First Moscow 

State Medical University (Sechenov University) from March 

2016 to the present, cold-plasma posterior 

arytenoidochordectomy is performed using Coblator II in 

patients with bilateral paralytic laryngeal stenosis. All 

patients subjectively noted an improvement in breathing on 

day with a closed tracheostoma; after 3-6 months everyone 

underwent successful decanulation with plastic surgery of the 

cutaneous-tracheal fistula. Lately, the operated vocal fold was 

in the abduction position and the lumen of the glottis in the 

posterior third was 7-8 mm. Compensation of vocal function 

in the long-term postoperative period was achieved by 

patients due to long-term orthophonic training and the 

development of a vestibuloscapular phonation mechanism.  

The study is ongoing and there is no data on comparing this 

method with other surgical methods. Therefore, there is a 

need for larger-scale studies with observational data in the 

remote postoperative period. In the future, we hope to 

conduct such a study and provide evidence-based statistical 

comparative data on the value of the method for patients with 

chronic paralytic laryngeal stenosis in need of surgical 

treatment.  

 

CONCLUSION 
The coblation method is extremely useful and relevant in the 

surgery of patients with bilateral laryngeal paralysis, however, 

it also has a number of limitations. For example, an electrode 

tip is expensive and suitable for single use only, which makes 

this method inaccessible to a number of patients and clinics. 

Nevertheless, an improvement in the quality of life associated 

with this technique and an understanding of the advantages 

of this method make it likely that a greater number of 

operating otolaryngologists and their patients will choose this 

new technology. 

Cold-plasma posterior arytenoidochordectomy - effective, 

safe, and minimally invasive surgery for the treatment of 

patients with paralytic laryngeal stenosis. The method is an 

effective and efficient substitute for a CO2 laser and prevents 

gross, severe complications. It can be used in clinics as an 

alternative option for surgical treatment of patients with 

chronic paralytic stenosis of the larynx. 

 

HIGHLIGHTS 
1. With bilateral laryngeal paralysis, the least traumatic 

intervention is advisable. 

2. The main task is to restore breathing and preserve the 

larynx mucosa and voice function.  

3. Coblation is extremely relevant in the surgery of patients 

with bilateral laryngeal paralysis. 

4. In our clinic, 14 operated patients had a good functional 

outcome. 

5. Cold-plasma posterior arytenoidochordectomy is an 

effective and minimally invasive operation with a short 

rehabilitation period.  
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