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INTRODUCTION 

Relevance and importance of the research topic 

Laryngeal cancer is the second most common cancer of the respiratory tract and accounts 

for approximately 30–50% of all head and neck cancers [4]. Approximately 75% of laryngeal 

carcinomas are located in the glottic region [49, 141]. The prevention and treatment of laryngeal 

cancer represent one of the most pressing issues in oncology.  

One approach to the prevention of laryngeal cancer is the effective screening and treatment 

of precancerous conditions of the larynx. Among the benign laryngeal lesions with the potential 

for malignancy, we mention: chronic hyperplastic laryngopathies/hyperplastic laryngeal lesions 

(HLL) and laryngeal papilloma (LP) in adults [23, 43, 101, 102, 123, 127, 140, 157, 188]. 

The preferred method for treating benign and precancerous laryngeal lesions is currently 

transoral microsurgery, including the use of CO2 laser, angiolytic lasers, and diode lasers, 

performed under general anaesthesia (GA) with muscle relaxation [9, 14, 24, 31, 132, 188, 204]. 

In the treatment of early glottic cancer, three basic methods are traditionally used: (1) open 

partial laryngectomy (OPL), (2) radiotherapy (RT), and (3) transoral laser microsurgery (TLMS) 

using CO2 laser. These methods have demonstrated comparable oncological outcomes in the 

treatment of early glottic cancer [13], but each has its limitations and disadvantages. 

Flexible endoscopic laryngeal surgery (FELS) may overcome some of the limitations of 

traditional treatment methods, but this method is currently in the early stages of evaluation, with 

the experience reflected in scientific publications being limited to case reports or small case 

series [98, 118, 170, 181, 197, 205, 212]. Long-term outcomes of glottic cancer treatment using 

FELS, which are the most important for assessing the efficacy of any treatment in oncology, are 

not elucidated in the specialist literature. 

The effective use of FELS in the treatment of benign and precancerous laryngeal lesions 

allows for increased patient comfort and considerable economic benefits, given the possibility of 

performing the procedure on an outpatient basis. This method offers a particular advantage in the 

treatment of lesions with a high potential for recurrence (LP, HLL, etc.) by avoiding repeated 

interventions under general anaesthesia in an inpatient setting, thereby reducing costs and 

postoperative morbidity. The study of the possibilities for using flexible endoscopy in early 

glottic cancer warrants attention, as the procedure can also be performed in an outpatient setting 

under local anaesthesia, making it a less invasive operation, which is particularly important for 

patients with poor general health and a high risk associated with traditional surgery, for patients 

with anatomical features that preclude transoral laser surgery, and for patients who have  

contraindications  to traditional treatment methods.  
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There is little information available on the use of FELS in the treatment of tumours and 

precancerous conditions of the larynx. The indications for this approach have not been 

sufficiently evaluated, and there is a lack of consensus and guidelines. We therefore consider it 

reasonable to continue studying this surgical alternative, with the primary aim being to evaluate 

the method’s efficacy based on long-term outcomes. These are the reasons for studying aspects 

of laryngeal neoplasm surgery using flexible endoscopy. 

Research purpose: 

To investigate the potential of flexible endoscopy in the treatment of benign neoplasms, 

precancerous lesions and early-stage malignant tumours of the larynx; to analyse factors 

associated with treatment efficacy; and to establish the value of the method in improving the 

management of patients with laryngeal neoplasms. 

Research objectives: 

1) To study the efficacy of various types of procedures using a flexible endoscope (cold 

ablation, diathermic excision, laser ablation) in the treatment of benign non-epithelial 

lesions of the larynx; 

2) To develop an original endoscopic classification of hyperplastic laryngeal lesions; 

3) To evaluate the efficacy of flexible surgical endoscopy (cold ablation, diathermic excision, 

laser ablation) and the importance of the method in the treatment of hyperplastic laryngeal 

lesions;  

4) Assessment of the efficacy of various surgical techniques (cold ablation, diathermic 

excision, laser ablation) via a flexible endoscopic approach and determination of the value 

of FELS in the management of patients with laryngeal papilloma/papillomatosis in adults; 

5) To estimate the long-term (5-year) oncological outcomes of the flexible endoscopic 

approach to early glottic cancer (T1-T2) and to determine the factors influencing treatment 

efficacy;  

6) To assess the importance of the anaesthesia/ventilation method for the oncological 

outcomes of endoscopic treatment of glottic cancer; 

7) Assessment of the efficacy of combined treatment (FELS and postoperative radiotherapy) 

for T1b-T2 glottic cancer; 

8) To assess the potential of FELS in the management of patients with verrucous carcinoma 

of the larynx; 

9) Assessing the efficacy of FELS in the treatment of recurrent and residual glottic cancer 

following radiotherapy failure; 

10) To assess the applicability of FELS for the treatment of glottic cancer in an outpatient 

setting. 
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Study design 

The study is retrospective. To address the set objectives, the results of surgical 

interventions using a flexible endoscope, performed by the author on patients with benign 

laryngeal lesions, precancerous lesions of the larynx, and early-stage (T1-T2) primary and 

recurrent/residual malignant tumours of the glottic portion of the larynx, between 1992 and 2025, 

in three institutions: the PMSI Oncology Institute, the PMSI „Timofei Moșneaga” Republican 

Clinical Hospital, and M.C. „Expert Endoscopie” SRL, were used. The treatment outcomes of 

patients in the following nosological categories were analysed (a total of 575 cases): 

1.  Benign non-epithelial lesions of the larynx (BNELL); 

2.  Precancerous lesions with 2 subcategories: 

 2.a. Hyperplastic laryngeal lesions (HLL); 

 2.b. Laryngeal papilloma/papillomatosis (LP); 

  3. Malignant lesions (T1-T2 glottic cancer). 

Flexible endoscopic laryngeal surgery (FELS) was performed using the following 

equipment: flexible therapeutic endoscopes manufactured by „Olympus” (Japan) (models BF-

1T10, BF-TE2, BF-1T60, BF-1TH1100); the suspended laryngoscopy set manufactured by „Carl 

Reiner” (Austria); the „Olympus” electrosurgical unit; endoscopic accessories (diathermy loops, 

biopsy forceps from „Olympus”, „Micro-Tech” and „Microvasive”); the Nd:YAG laser, model 

LTN-102 (Russia) (wavelength – 1064 nm); the diode laser, model Leonardo Dual 45 

(wavelength – 980/1470 nm), manufactured by „Biolitec” (Germany); and the „TwinStream” 

superimposed high-frequency jet ventilation (SHFJV) device, manufactured by „Carl Reiner” 

(Austria). 

Inclusion criteria:  

The study included consecutive adult patients from the aforementioned nosological 

categories. 

For the analysis of long-term oncological outcomes, patients with primary and 

recurrent/residual malignant lesions (T1-T2) with a 5-year follow-up period were included.   

Exclusion criteria from the study:  

For the analysis of long-term oncological outcomes, patients who were under observation 

for less than 5 years following endoscopic intervention, patients lost to follow-up up to 5 years 

after endoscopic intervention, and patients who died from causes unrelated to the primary 

disease up to 5 years after endoscopic intervention were excluded from the study.  

The evaluation of the results of flexible endoscopic laryngeal surgery in patients with 

benign non-epithelial lesions and in patients with precancerous lesions (hyperplastic laryngeal 

lesions and papilloma/papillomatosis) was based on the following criteria: (1) feasibility of the 
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method; (2) immediate surgical outcome: eradication of the lesion; (3) short-term surgical 

outcome (1–3 months): complete epithelialisation of the postoperative wound and absence of 

residual lesion; and (4) lesion recurrence rate. 

The oncological efficacy of flexible endoscopic laryngeal surgery in patients with 

malignant lesions was assessed according to the following criteria: ultimate disease control 

(UDC); overall survival; overall survival rate (OS); local control (LC); disease-free survival 

(DFS); disease-specific survival (DSS); ultimate disease control with FELS alone (UDC FELS); 

cure with larynx preservation (CLP); death due to the primary disease (DD); local recurrence 

(LRc). 

The functional/vocal outcome after treatment was assessed using a grading system 

representing the patient’s subjective assessment of their voice, as follows: (1) normal voice, (2) 

minor dysphonia, (3) moderate dysphonia, and (4) pronounced/severe dysphonia. 

Investigative methods 

Primary data collection was carried out by extracting data from medical records (archive). 

The data were recorded using Microsoft Office Excel 2007 (Redmond, WA, USA). Data analysis 

was performed using the open-source programming tools RStudio (https://www.rstudio.com/) 

and Python (https://www.python.org/), thereby ensuring the reproducibility of the statistical 

analysis. For numerical variables, the five basic indicators were estimated: the mean with 

standard deviation, the median with the interquartile range, the minimum and maximum values, 

supplemented by 95% confidence intervals for the mean; these indicators form part of the 

descriptive statistics, either for the cohort under examination or for the groups formed in the 

comparative evaluation of the groups examined. The comparative evaluation for numerical 

variables was carried out using non-parametric tests, depending on the number of groups and the 

relationships between the groups (Wilcoxon-Mann-Whitney test for dependent and independent 

groups or the Kruskal-Wallis test for independent groups, applying multiple comparisons and 

Holm corrections where necessary). For qualitative variables, relative frequencies were 

estimated, supplemented with 95% confidence intervals, as well as absolute frequencies. 

Hypothesis testing for categorical data was performed using Pearson’s chi-square test, Monte 

Carlo variant (100 000 samples). For all the statistical tests described above, the significance 

level (α) was set at 0.05.   

Novelty, scientific originality and theoretical significance of the research 

For the first time, based on extensive clinical data, a comprehensive study was conducted 

on the potential of flexible endoscopy in the treatment of laryngeal neoplasms.  

 Endoscopic techniques applied for the first time in the management of patients with 

laryngeal neoplasms were analysed: 
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 a method for adequate exposure of the glottis in patients with limited cervical extension, 

which allows the limitations of conventional transoral surgery to be overcome; 

 the method for the eradication of benign obstructive non-epithelial laryngeal tumours 

(schwannoma) affecting all parts of the larynx, which allows open surgery to be avoided;  

 a method for the removal of laryngeal papilloma by combining diathermic excision and 

photoablation; 

 a method for the endoscopic treatment of Reinke’s oedema using a diathermic loop, 

which allows lesions to be removed on an outpatient basis, overcoming the limitations of 

previously proposed methods; 

 a method of biopsy via diathermic excision in verrucous carcinoma of the larynx, which,  

when performed on an outpatient basis, allows for the collection of an adequate tissue 

specimen to obtain a conclusive histological result; 

 a method for the eradication of glottic carcinoma by combining diathermic excision and 

photoablation. 

An original clinical/endoscopic classification of hyperplastic laryngeal lesions has been 

developed and proposed, which will facilitate the identification of lesions with a high risk of 

malignancy and rationalise the diagnostic and therapeutic algorithm for this category of patients. 

For the first time, the efficacy of FELS in early glottic cancer was studied based on long-

term (5-year) outcomes. 

The efficacy of combined treatment (FELS followed by postoperative/adjuvant 

radiotherapy) in the treatment of T1b-T2 glottic cancer was investigated. 

The importance of the anaesthesia/ventilation method in FELS for laryngeal neoplasms 

was investigated. 

For the first time, the applicability of FELS in the treatment of recurrent/residual glottic 

cancer following radiotherapy failure was investigated. 

For the first time, the applicability of FELS for the treatment of glottic cancer on an 

outpatient basis was investigated.  

An algorithm was developed for the follow-up management of patients with various 

laryngeal neoplastic lesions, operated on using a flexible endoscope. 

 

Approval of research results 

The research results were validated through the publication of 55 scientific papers, 

including: 1 monograph, 28 articles, including 15 international articles, of which 10 were 

published in journals with an impact factor (Clarivate summary IF = 14.7); 6 patents; 13 

presentations at international conferences with abstracts [53–83]. 
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The practical value of the work (educational, clinical, socio-economic, etc.) 

The results of the investigations highlight the importance of flexible surgical endoscopy in 

the therapeutic arsenal for patients with laryngeal neoplasms.  

The widespread use of the advantages of FELS in clinical practice will contribute to the 

optimisation of the treatment algorithm for laryngeal neoplasms.  

Flexible surgical endoscopy allows for a more conservative treatment of patients with 

benign neoplasms and precancerous lesions of the larynx compared to other existing treatment 

methods, whilst also offering a considerable economic benefit. 

Flexible endoscopic surgery broadens the range of curative procedures that preserve the 

organ in patients with malignant glottic tumours, in most cases avoiding the need for 

tracheostomy, and extends the indications for surgical treatment to those patients in whom, for 

various reasons, traditional treatment (surgical or radiological) cannot be applied. 

The minimally invasive nature and safety of the method broaden the indications for 

outpatient endolaryngeal surgery for laryngeal neoplasms. 

The curative efficacy, considerable economic benefits, good functional outcomes and low 

complication rate allow FELS to be recommended for use in institutions specialising in the 

treatment of laryngeal neoplasms. 

Application of research results 

The research results have led to the implementation of flexible endoscopic laryngeal 

surgery on an outpatient basis at the „Avangard-Med” clinic in Chișinău, Republic of Moldova. 

 

Keywords: flexible endoscopy; endoscopic surgery; Nd:YAG laser; diode laser; benign 

laryngeal lesions; precancerous laryngeal lesions; hyperplastic laryngeal lesions; laryngeal 

papillomatosis; glottic cancer; office-based laryngeal surgery. 

 

The research project received the approval of the Research Ethics Committee of the 

“Nicolae Testemițanu” SUMF (08.10.2024, No. 6). 
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1. CURRENT DEVELOPMENTS IN THE MINIMALLY INVASIVE 

TREATMENT OF NEOPLASTIC LESIONS OF THE LARYNX  
 

Neoplastic lesions of the larynx are divided into three major categories: (1) benign non-

epithelial lesions, which include true tumours and tumour-like lesions; (2) precancerous lesions; 

and (3) malignant tumours. 

 

1.1. Benign non-epithelial lesions of the larynx 

Benign non-epithelial lesions comprise a wide spectrum of conditions, including both true 

tumours (fibroma, neurofibroma, schwannoma, lipoma, haemangioma, leiomyoma, 

inflammatory myofibroblastic tumour, etc.) and tumour-like conditions (vocal nodule and polyp, 

polypoid degeneration of the vocal cords (Reinke’s oedema), non-specific granuloma, cyst, 

amyloidosis, etc.).  

The traditional interventional approach to the management of patients with benign 

laryngeal lesions is transoral microlaryngoscopic surgery, which has been used successfully for  

several decades [16, 111, 188]. The application of this method involves suspending the larynx on 

a rigid laryngoscope and the mandatory use of general anaesthesia (GA) with muscle relaxation, 

in an inpatient setting.    

The use of the laser has radically transformed endolaryngeal surgery. In 1972, Strong M.S. 

and Jako G.J. were the first to publish their experience of using the CO2 laser in the treatment of 

various neoplastic lesions of the larynx [180]. The CO2 laser remains, to date, the most widely 

used type of laser in endolaryngeal surgery, offering the following advantages over cold surgery: 

high precision, reduced bleeding, minimal reactive phenomena in the larynx, and favourable 

functional outcomes [154]. 

Transoral microsurgery, being the standard method for treating benign laryngeal lesions, 

has, alongside its indisputable advantages, certain disadvantages, including dental trauma caused 

by the rigid laryngoscope and risks associated with general anaesthesia.  

With the development of flexible endoscopy and laser technologies, resulting in the 

possibility of transmitting the laser beam through a flexible guide, minimally invasive laryngeal 

surgery in an outpatient setting under local anaesthesia has become an attractive option. Office-

based laryngeal surgery (OBLS) has become a growing trend in modern laryngology over the 

last two decades. Zeitels S.M. and Burns J.A. (2007) report, in a review article, that the concept 

of office-based laryngeal surgery was established in 2001 and first discussed within the 

American Laryngological Association in 2003 [207]. Currently, it is estimated that over 15% of 

laryngeal operations are performed on an outpatient basis, and this number is increasing due to 
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the many associated benefits [11]. Rosen C.A. et al. (2009), in a review article, note that the term 

„office-based surgery” also applies to procedures performed in the hospital’s endoscopy suite, 

provided that the key elements of the outpatient treatment concept are adhered to [161].  

The advantages of OBLS include: avoiding hospitalisation; a faster diagnostic process; a 

minimally invasive treatment option for patients at risk or with contraindications for GA, and 

where the lesion is inaccessible via rigid laryngoscopy due to anatomical factors (limited cervical 

extension, dental limitations, etc.); a more timely intervention for patients with comorbidities; 

inclusion of patients ineligible for GA; the treatment of choice for conditions with a high 

recurrence rate; better visualisation of all laryngeal regions; preservation of oral tissues, which 

are subject to trauma during rigid laryngoscopy; reduced recovery time; minimal morbidity; 

safety, reduced health risks by avoiding general anaesthesia; lower costs; time savings, reduced 

operating time, the patient’s ability to leave the clinic without any lifestyle restrictions and even 

return to work almost immediately after the procedure, easier planning, shorter waiting lists; the 

ability to assess vocal outcome in real time; a marked patient preference for OBLS [11, 41, 88, 

114, 170, 197, 198]. For some patients at high risk of GA, awake laryngeal surgery may be the 

only available treatment option [198]. According to data published by Lahav Y. et al. (2023), 

90.2% of outpatient endolaryngeal laser operations were well tolerated by patients and 

completed [117]. Outpatient procedures under local anaesthesia are associated with significantly 

lower cardiovascular morbidity compared with procedures performed under general anaesthesia 

[166]. Lahav Y. et al. (2023) found no association between comorbidities such as hypertension, 

ischaemic cardiovascular disease, chronic obstructive pulmonary disease and the completion rate 

of outpatient laser treatment [117]. The authors consider this finding to be very important, as 

patients with the aforementioned comorbidities often have an increased risk of general 

anaesthesia and, therefore, may be considered eligible candidates for OBLS [117]. In a study 

conducted by Rees C.J. et al. (2006), the authors report on 54 patients who underwent both 

OBLS and traditional surgery in the operating theatre under general anaesthesia for the same 

condition. In this group, 87% of patients stated that they preferred PDL laser surgery on an 

outpatient basis without sedation to surgery in the operating theatre under GA, and 83% of 

patients reported that they found OBLS without sedation more comfortable than surgery in the 

operating theatre under GA [152]. A reduction in hospitalisation costs of up to 95% per 

procedure was noted when comparing outpatient procedures performed under topical anaesthesia 

with similar procedures performed under general anaesthesia [167]. The benefits of OBLS are 

particularly evident for conditions/lesions with a high recurrence rate (e.g., non-specific 

granulomas), which may require repeated/multiple interventions [117, 121]. For this category of 
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patients, avoiding repeated surgical interventions in the operating theatre is of particular 

importance.  

Among the various techniques and instruments used in OBLS, the use of biopsy forceps, 

inserted through the working channel of the flexible endoscope, is mentioned for the removal of 

vocal nodules, polyps and non-specific granulomas [198]. The majority of publications on OBLS 

are dedicated to the use of two angiolytic lasers: the dye-based laser (PDL) with a wavelength of 

585 nm and the potassium-titanyl-phosphate (KTP) laser with a wavelength of 532 nm. In 2018, 

a new angiolytic laser was launched – the blue diode laser (blue laser) with a wavelength of 445 

nm, which appears set to gradually replace the two aforementioned angiolytic lasers in the 

future, demonstrating therapeutic results similar to those of the KTP laser [41, 117, 133]. 

Angiolytic lasers (PDL, KTP, blue laser) are strongly absorbed by the oxyhaemoglobin in the 

blood and cause photocoagulation of the subletional and intralesional microvasculature, with 

subsequent regression/involution of the lesion. In the case of subepithelial lesions, the epithelium 

is not vaporised, which leads to the protection of the superficial lamina propria and the 

maintenance of vocal cord flexibility, associated with a better vocal outcome [207]. Zeitels S.M. 

et al. (2006) proposed a 4-level grading system for assessing the degree of lesion regression: (1) 

0% to 50%, (2) 51% to 70%, (3) 71% to 99% and (4) 100% [205]. Hamdan A.L. and Ghanem A. 

(2023) present their experience of using a blue laser (445 nm) in the treatment of various vocal 

cord lesions, and report complete regression of the lesion in 50% of cases [86]. In another study, 

Hamdan A.L. et al. (2024) report complete regression of the lesion following blue laser treatment 

on an outpatient basis in 76% of cases (13/17) of vocal polyps and in 33% of cases (21/33) of 

Reinke’s oedema [87]. Filauro M. et al. (2023) noted the comparable efficacy of outpatient 

procedures compared to the traditional microlaryngoscopic approach in the treatment of vocal 

polyps and Reinke’s oedema and documented complete regression of Reinke’s oedema in 85.7% 

of patients treated with blue laser on an outpatient basis [41]. Abi Zeid Daou C. et al. (2023), in a 

review article on OBLS for vocal polyps, note that the regression rate of vocal polyps in various 

studies ranges from 27.6% to 96.8% and conclude that OBLS is a safe alternative to 

conventional phonomicrosurgery [2]. Chadwick K.A. et al. (2024) report comparable vocal 

outcomes for outpatient photoangiolytic treatment of vocal polyps using a KTP laser compared 

with traditional excision using transoral microlaryngoscopy in the operating theatre, regardless 

of lesion size [22]. It is worth noting that the use of angiolytic lasers in OBLS is based more on 

inducing lesion regression than on its complete removal during the procedure. Due to the delayed 

regression of the lesion, the final result is usually assessed after 4–5 weeks or more, and larger 

polyps require repeated procedures. In large lesions, these non-ablative techniques using 

angiolytic lasers are not recommended, due to the risk of airway obstruction in the postoperative 
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period [171]. Techniques for the removal of vocal cord polyps and granulomas, combining KTP 

laser and cold surgery using flexible forceps, have also been described [129, 193]. Polypectomy 

with flexible forceps, preceded by the application of the KTP laser, leads to faster therapeutic 

effects than the use of the laser alone [193].  

Other types of lasers are less commonly used in clinical practice. There is very limited 

experience of using the diode laser during direct transoral microlaryngoscopy in the treatment of 

benign laryngeal lesions, with the authors noting the method’s efficacy, the results being 

comparable to those obtained through traditional CO2 laser microsurgery [9, 100, 106]. In a 2017 

publication, Hu H.C. et al. present a series of 40 patients with benign laryngeal lesions (including 

10 patients with benign non-epithelial lesions of the vocal cords), treated with a CO2 laser via a 

flexible guide in an outpatient setting, with the lesions undergoing photovaporisation, yielding 

encouraging results [98]. The Nd:YAG laser (1064 nm), whilst very popular in interventional 

bronchology, is rarely used in laryngology. Poddubny B.K. et al. (2006) report on their 

experience of using the Nd:YAG laser under local anaesthesia in 205 patients with benign 

laryngeal neoplasms, noting the feasibility and efficacy of the method [212].  

 

1.2. Precancerous lesions of the larynx 

Reducing morbidity and mortality caused by laryngeal cancer largely depends on its 

detection at an early stage and the effective management of patients with precancerous lesions, 

which require accurate identification, early diagnosis and appropriate treatment. According to the 

2022 WHO classification [200], premalignant/precancerous lesions are characterised by 

epithelial dysplasia (a histopathological term), which may occur in epithelial lesions of the 

larynx; these, in turn, can be divided into two categories: hyperplastic laryngeal lesions/chronic 

hyperplastic laryngopathies and squamous papilloma/papillomatosis.  

 

1.2.1. Hyperplastic laryngeal lesions 

There is considerable confusion in the specialist scientific literature regarding the 

definition of hyperplastic laryngeal lesions (HLL), their classification, and the relevant clinical 

and morphological terminology [17, 39, 47, 188]. There is no clear predictive relationship 

between clinical and histopathological terminology in the characterisation of HLL. The variety 

of classifications and categorisations of squamous intraepithelial lesions (SIL) reflects 

divergences within the multidisciplinary team regarding the identification, classification, clinical 

and histopathological diagnosis, management and prognosis of these lesions. Faced with a 

variety of histopathological terms used to describe squamous epithelial abnormalities in 

laryngeal biopsies, the surgeon often becomes confused. An appropriate classification and 
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unified terminology, which would allow for reproducible interpretations of HLL, reflect the 

biological progression of SIL, and distinguish lesions with high malignant potential from those 

with low malignant potential, is desirable, as it would result in the rational management of the 

disease. It is important to identify certain endoscopic criteria that would guide the clinician in the 

preoperative detection of lesions with high malignant potential. This would clearly contribute to 

the selection of a rational treatment approach and the subsequent monitoring of patients with 

HLL. Therefore, if the detected lesion does not have a high potential for malignancy, patients 

will not require intensive monitoring; however, if lesions with a high malignant potential are 

detected, patients will require surveillance and regular follow-up after primary treatment. 

Clinical/endoscopic criteria 

There is considerable uncertainty regarding the description, interpretation and 

classification of epithelial lesions of the larynx with malignant potential. Uloza V. (1986) 

considers chronic hyperplastic laryngitis, keratoses and papilloma in adults to be obligatory 

precancerous conditions [188]. Paches A.I. et al. (1988) include the following in the group of 

epithelial lesions with a high potential for malignancy: leukoplakia (whitish patch), 

leukokeratosis (whitish plaque with an irregular surface and villous projections), pachydermia (a 

pink, greyish or yellowish in colour, depending on the degree of keratinisation of the superficial 

epithelial layer, which may be located in the posterior portions of the vocal cords or in the 

interarytenoid region), and papilloma in adults, which may be non-keratinised (soft) or 

keratinised (hard) [210]. Pogosov V.S. et al. (1989) state that only adult papilloma is considered 

an obligatory precancer, whilst chronic hyperplastic laryngitis, as well as all benign tumours and 

dyskeratoses, are considered optional precancers [211]. Gallo A. et al. (2001) suggest classifying 

the clinical presentation of premalignant laryngeal lesions into three types: 1) leukoplakia 

(synonymous with keratosis) – white area; 2) erythroplakia – red area; 3) erythrokeratosis – 

mixed lesion, with foci of leukoplakia and erythroplakia. The term leukoplakia indicates 

thickening of the epithelium, whilst the term erythroplakia indicates thinning of the epithelium 

[47]. Poddubny B.K. et al. (2006) consider papilloma, chronic hyperplastic laryngitis, and 

various types of dyskeratosis to be precancerous: pachydermia (local hypertrophy of the 

keratinised epithelium), leukoplakia (flat, whitish patch with a smooth surface), leukokeratosis 

(distinguished from leukoplakia by its rough surface), and hyperkeratosis (appearing as a whitish 

plaque with an irregular surface and villous projections) [212]. Ferlito A. et al. (2012), in the 

clinical terminology of epithelial proliferative lesions, mention the following: leukoplakia (any 

whitish lesion on the mucosa that cannot be easily removed or attributed to a specific condition 

(e.g. candidiasis); erythroplakia (any red patch on the mucosal surface, characterised by 

epithelial atypia and the presence of invasive carcinoma in a substantial proportion of biopsies); 
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erythroleukoplakia (mixed forms of white and red mucosal changes); pachydermia (indicating 

extensive thickening of the mucosa) [39]. Chen M. et al. (2019) proposed classifying 

leukoplakia, based on macroscopic appearance, into three types: (1) flat and smooth, (2) elevated 

and smooth, (3) irregular type (elevated lesion with a wrinkled surface). Analysing the 

correlation between the endoscopic and histological appearance in a cohort of 375 patients with 

leukoplakia who underwent CO2 laser excision, the authors found the absence of dysplasia in the 

surgical specimen in the three macroscopic types, at 68%, 13% and 1% respectively, and the 

presence of carcinoma at 0%, 5.2% and 30.6% [23]. Li C. et al. (2018) proposed a similar 

classification of the hist s of leukoplakia: (1) smooth and flat, (2) smooth and hypertrophic, and 

(3) irregular lesions (irregular, granular or verrucous appearance). The authors specify that no 

patients (0%) with smooth flat lesions were found to have high-grade dysplasia; in the group of 

patients with smooth hypertrophic lesions, severe dysplasia and carcinoma were detected in 

28.1% of cases; and 87.8% of irregular lesions were morphologically characterised as severe 

dysplasia or carcinoma [126].  

Histopathological aspects 

The 2022 WHO classification of squamous intraepithelial neoplasia/lesions (SIN/SIL) 

[200] divides SIL into 3 categories: (1) low-grade dysplasia/SIL, which has a low potential for 

malignancy, with morphological changes occupying up to half the epithelial thickness, the upper 

part being unchanged; (2) high-grade dysplasia/SIN, which has a high potential for malignancy, 

with morphological changes occupying more than the lower half of the epithelial thickness; (3) 

carcinoma in situ (CIS), where the cytoarchitectural abnormalities occupy the entire thickness of 

the epithelium, which has the specific appearance of conventional carcinoma, but without 

invasion into the underlying stromal tissue.  

Treatment of hyperplastic laryngeal lesions 

At present, there is no consensus among specialists regarding the treatment of squamous 

intraepithelial lesions (SIL). There is a wide variety of proposed approaches: observation 

following biopsy and conservative therapy, radiotherapy (RT), vocal cord decortication, cold 

phonomicrosurgical excision, laser excision, and laser ablation. The choice of treatment method 

for hyperplastic laryngeal lesions depends largely on specialists’ preferences, experience, and the 

availability of equipment. Some specialists consider that, due to its scarring effect, vocal cord 

decortication has no role in modern laryngology [107, 142]. Gale N. et al. (2016) report that RT 

is never used in Slovenia for the treatment of SIL with high-grade dysplasia, but is reserved 

solely for the management of carcinoma [45]. Taking into account both the possible 

complications and adverse effects, as well as the fact that typically only a single course of RT 

can be administered to a patient, it makes little sense to squander the potential of this method on 
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treating a premalignant lesion, rather than reserving it for the treatment of carcinoma [140]. On 

the one hand, otolaryngologists are concerned that insufficient measures may contribute to the 

progression of SIL to invasive carcinoma; on the other hand, excessive measures in cases of SIL 

that will not progress may cause vocal cord scarring and vocal defect. However, it seems 

reasonable to prioritise an oncological approach, with an awareness of the potential for SIL to 

become malignant, over voice quality [45]. According to the consensus statements reached by 

otolaryngologists and pathologists at a 2010 meeting dedicated to the diagnosis and treatment of 

laryngeal dysplasia, the following recommendations were suggested: maximal excision of the 

lesions will allow for a conclusive histological diagnosis and will constitute the primary 

management of the lesion; the general appearance of the lesion is considered the most important 

factor in determining management; solitary and multiple lesions require complete excision; in 

the presence of extensive leukoplakia with confluent lesions, multiple biopsies should initially be 

taken, followed by successive resections; complete excision of the visible margins is 

recommended; other factors, such as comorbidities and the patient’s age, may be important in the 

surgeon’s decision; all patients are encouraged to stop smoking; SIL are treated by transoral 

endoscopic surgery using cold instruments or CO2 laser [132]. Li C. et al. (2018) select the 

treatment modality for leukoplakia based on the endoscopic appearance of the lesion. „Smooth 

flat” and „smooth hypertrophic” lesions are initially treated conservatively. Healing rates of 

77.8% and 67.7% are reported, respectively. Surgical treatment is applied in cases of failure of 

conservative treatment and as initial treatment for „irregular” lesions [126].   

Traditional transoral microsurgery is not always possible due to contraindications for 

general anaesthesia or anatomical difficulties (inadequate glottal exposure, short mandible, 

limited cervical mobility, ankylosis of the temporomandibular joint, etc.). OBLS under topical 

anaesthesia has become a developing trend in modern laryngology, particularly due to advances 

in flexible endoscopy and laser technologies based on flexible guidance. This approach is 

currently being successfully used for the treatment of premalignant laryngeal lesions thanks to its 

undeniable advantages: avoidance of general anaesthesia risks, cost-effectiveness, and time-

saving [170, 181].  

Given that hyperplastic laryngeal lesions are among conditions with a high tendency to 

recur and may therefore require repeated or multiple interventions, the benefits of OBLS are 

particularly evident due to the possibility of avoiding repeated surgical procedures in the 

operating theatre [117, 121]. OBLS also appears to be preferred by patients [152]. The transition 

of patients with recurrent disease to the doctor’s office or outpatient clinic for photoangiolytic 

treatment following initial surgery in the operating theatre is noted as a trend by Karatayli-

Ozgursoy S. et al. (2015) [107]. Zeitels S.M. et al. (2006), analysing the results of KTP laser 
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treatment via flexible endoscope in 29 patients with glottic dysplasia, report lesion regression of 

75–100% in 62% of patients [205]. Koufman J.A. et al. (2007) report that 20 out of 25 patients 

(80%) with laryngeal leukoplakia, who underwent outpatient laryngeal surgery with a PDL laser, 

did not require further treatment [114]. Hu H.C. et al. (2017) report that in 9 out of 11 patients 

(82%) with leukoplakia, who were treated solely on an outpatient basis using a CO2 laser 

equipped with a flexible guide, complete e resolution of the lesion was achieved [98]. 

Wellenstein D.J. et al. (2020) report the results of SIL treatment with a CO2 laser via a flexible 

guide on an outpatient basis, noting that in 10 out of 16 patients (63%) with leukoplakia and 

hyperkeratosis, no residual or recurrent lesions were detected after treatment [197]. Hamdan A.L 

et al. (2023) report the first series of patients with glottic leukoplakia (12 lesions/10 patients), 

treated with a blue laser on an outpatient basis, noting complete regression of the lesion in 75% 

of  cases (9/12) [85].  

When selecting a treatment method for HLL, both oncological efficacy and preservation of 

vocal function are important. There are always trade-offs, and priorities must be set after 

determining the lesion’s malignant potential. In lesions with a low risk of malignancy, it seems 

reasonable to focus on preserving vocal function, whereas in lesions with a high risk of 

malignancy, the oncological approach appears to be the priority. The authors of several 

publications comparing CO2 laser resection with laser ablation using angiolytic lasers 

(particularly the KTP laser) for glottic neoplasms report superior vocal outcomes following laser 

ablation [116, 182], however, it is not yet clear which factor is responsible for the better voice 

quality: the type of laser or the surgical technique [116]. There is no consensus regarding the 

types of lasers that should be used for the management of HLL and the advantages of one type of 

laser over another. Rosen C.A. et al. (2009), in a review article comparing different types of 

lasers used in OBLS (PDL laser, KTP laser, CO2 laser, thulium laser, Nd:YAG laser), note that 

the choice of laser is largely theoretical. Claims of the superiority of one type of laser over others 

are not supported by thorough comparative studies on laryngeal tissues, particularly due to the 

large number of variables, apart from wavelength, involved in the interaction of the laser with 

biological tissue [161]. Wellenstein D.J. et al. (2018), in another review article dedicated to 

laryngoscopic procedures in an outpatient setting, note the absence of comparative studies on the 

efficacy of different types of lasers in the treatment of specific lesions [198]. Parker N.P. (2017), 

also in a review article on vocal cord leukoplakia, concludes that different lasers are merely 

different tools for achieving the same objective of lesion eradication [142]. Yan Y. et al. (2010) 

note that the efficacy of treatment with all lasers is highly dependent on the surgical technique 

and the surgeon’s skills [203]. 
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Given that leukoplakia, even without dysplasia, can progress to carcinoma, close 

monitoring of patients with HLL is recommended, regardless of the initial histological response 

[113, 140].  

1.2.2. Laryngeal papillomatosis 

Laryngeal papillomatosis (LP) is a chronic viral disease with an unpredictable course, 

characterised by exophytic tumour-like growths on the laryngeal mucosa, which can impair 

vocal function and obstruct breathing. Two types of human papillomavirus (HPV) – HPV6 and 

HPV11 – are responsible for the development of the disease in over 90% of cases [43]. The 

disease may go into spontaneous remission, may remain stable, requiring only periodic surgical 

treatment, or may take an aggressive course, requiring surgical treatment every few days or 

weeks and consideration of adjuvant therapy [31]. 

Laryngeal papilloma in adults is considered a precancerous condition, with a malignant 

transformation rate of 1–7% [43, 102, 157]. Recurrent respiratory papillomatosis poses a 

significant financial burden on both patients and society as a whole due to the multiple costly 

surgical interventions required throughout patients’ lives [120]. 

There is currently no curative treatment for LP. The disease is typically recurrent. At 

present, surgical treatment is the priority in the management of patients with LP. The aim of 

surgical interventions is to ensure adequate phonation and respiration by removing tumour 

growths until the disease resolves spontaneously [32, 102, 120]. In approximately 20% of cases, 

when surgery cannot control the disease, patients require adjuvant therapy. The indications for 

adjuvant treatment are not clearly defined; however, the surgeon usually recommends adjuvant 

therapy for patients requiring more than four surgical procedures per year [31, 43, 102]. Multiple 

methods of adjuvant therapy have been proposed: systemic interferon, intralesional cidofovir, 

intralesional bevacizumab, HPV vaccine, etc. [31, 43, 102, 120]. The efficacy of adjuvant 

treatment is limited to merely increasing the interval between surgical procedures [102]. 

Currently, transoral microsurgery plays the primary role in the management of patients 

with LP. Several modalities of this type of treatment are practised, described and analysed: cold 

surgery [188], CO2 laser [199], microdebridement [143], PDL laser [114], KTP laser [205], 

Nd:YAG laser [103]; diode laser [9]. Different lasers used in laryngology have different 

absorption characteristics due to different target chromophores, which determine the depth of 

penetration. The CO2 laser targets water and therefore has minimal penetration depth and good 

cutting properties. Angiolytic lasers preferentially target oxyhaemoglobin and therefore affect 

small vessels and induce lesion regression. The Nd:YAG laser targets chromophores such as 

melanin and carbon, and is only partially absorbed by water and oxyhaemoglobin, resulting in a 

greater penetration depth of the laser irradiation (up to 10 mm) [82]. Currently, the most widely 
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used surgical treatment modality is transoral microsurgery, which utilizes a CO2 laser. A 

disadvantage of using this type of laser is linked to the detection of active viral DNA in the laser 

smoke, which constitutes a potential source of infection [31]. Janda P. et al. (2004) report the use 

of the Nd:YAG laser during transoral microsurgery in a continuous, non-contact mode, using a 

rigid instrument with a flexible distal tip to guide the laser fibre for the treatment of LP. The 

authors note a reduction in the disease recurrence rate, which is believed to be attributable to the 

fact that the Nd:YAG laser, due to its deep coagulation properties, causes destruction of the basal 

layer of the mucosa, which is infected with HPV, the virus responsible for the regeneration of 

papillomatous tissue [103]. No surgical technique proposed to date can prevent the occurrence of 

tumour recurrence, due to the presence of viral particles in the visually intact laryngeal mucosa 

adjacent to visible papillomatous proliferations. Experts in the field of LP recommend avoiding 

excessive radicalism during the surgical procedure and protecting the anatomical structures 

important for phonation and respiration, in particular the anterior and posterior commissures, in 

order to reduce the risk of postoperative complications, such as synechiae and cicatricial glottic 

stenoses [31, 43, 102]. Tracheostomy should be avoided, if possible, as it has been demonstrated 

that tracheostomy promotes the growth of papillomas in the tracheostomy area and contributes to 

the spread of the tumour process into the distal airways [25, 31, 184]. Transoral microsurgery via 

suspended laryngoscopy, being the traditional method of treating LP, is sometimes difficult or 

impossible due to anatomical peculiarities (short mandible, limited cervical mobility, ankylosis 

of the temporomandibular joint, etc.). 

With the advancement of flexible endoscopy and flexible-guide-based laser technologies, 

endoscopic surgical treatment of LP has become possible, avoiding general anaesthesia with 

muscle relaxants, which, when used repeatedly, increases the morbidity rate. Given the recurrent 

nature of the disease and the prospect of repeated/multiple surgical interventions, the benefits of 

OBLS are particularly evident [117, 121]. Avoiding repeated surgical interventions under 

general anaesthesia in the operating theatre is of particular value for these patients. Kuet M.L. 

and Pitman M.J. (2013) note that prior to the OBLS era, due to the risks associated with general 

anaesthesia, patients with LP typically waited until symptoms (dysphonia and dyspnoea) became 

sufficiently severe, enduring significant chronic morbidity, before deciding to undergo surgery in 

the operating theatre. Due to the advantages of OBLS (safety, time savings, etc.), the threshold 

for deciding in favour of surgery has lowered, and patients often prefer to be treated when 

symptoms are mild or minimal. Follow-up examination and surgery can often be carried out 

during a single outpatient visit, and patients can return to their normal routine on the same day. 

Consequently, OBLS, when performed for a limited lesion, has changed the treatment paradigm, 

resulting in reduced morbidity both associated with OBLS and with the disease itself [115]. Rees 
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C.J. et al. (2007) estimated that the savings per case amount to more than $5,000 when 

performing PDL laser surgery for LP on an outpatient basis [153].  

The flexible endoscope can be coupled with various types of lasers: pulsed dye laser (PDL) 

– 585 nm [170], KTP (potassium tetanyl phosphate) laser – 532 nm [181], thulium:YAG laser – 

2013 nm, CO2  – 10600 nm [114], diode laser – 810, 980, 445 nm [9, 133], Nd:YAG laser – 

1064 nm [77]. Zeitels S.M. and Burns J.A. (2007) mention two types of angiolytic lasers used in 

OBLS: the PDL laser (585 nm) and the pulsed KTP laser (532 nm), giving priority to the KTP 

laser in the treatment of epithelial lesions [207]. The aim of surgical intervention in LP is to 

reduce the volume of tumour proliferations, improve vocal function, and maintain airway 

patency; the unpredictable natural course of the disease, manifested by relapses and remissions, 

poses a challenge for any study on the efficacy of LP treatment [115]. It has been demonstrated 

that treatment with photoangiolytic lasers (PDL, KTP) can lead to disease regression and 

improved voice quality [115]. Del Signore A.G. et al. (2016) note that 50% of patients with LP, 

treated with photodynamic lasers (PDL and KTP), required repeat treatment sessions [30]. Mao 

W. et al. (2023) report their experience of using the KTP laser in an outpatient setting for the 

treatment of LP, noting complete resolution of the condition in 66.7% of cases with a follow-up 

period ranging from 13 to 81 months [128]. More recent publications also mention the blue laser 

(445 nm) [50, 84].  

One disadvantage of treatment with angiolytic lasers is the lack of a clear endpoint, 

resulting in suboptimal treatment that requires repeated unplanned surgical interventions in 

approximately 20% of cases [30]. Angiolytic lasers are used more to induce 

regression/involution of the lesion than to achieve immediate eradication/ablation of the lesion 

during the surgical procedure. Regression of the lesion may take several weeks (4–5 weeks or 

more) [22, 171]. Due to the delayed therapeutic effect, these non-ablative techniques are not 

suitable for the treatment of voluminous lesions, owing to the risk of airway obstruction in the 

postoperative period [171]. Lahav Y. et al. (2023) note that large papillomatous proliferations 

require particular caution when considering OBLS, due to the difficulty of delivering a sufficient 

amount of laser energy to the lesion [117]. Bar R. et al. (2024) mention the limited operating 

time following administration of topical laryngeal anaesthesia as a constraint for outpatient 

endolaryngeal procedures [11]. Consequently, if the lesion requires a longer operative time or if 

the patient is not sufficiently cooperative, the surgeon may not have sufficient time to complete 

the procedure. 

There are few publications on the use of other types of lasers in the treatment of LP. 

Poddubny B.K. et al. (2006) report on the use of the Nd:YAG laser in 154 patients with 

precancerous lesions of the larynx, including LP (27.4%), with the majority of procedures 
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performed under local anaesthesia. In patients with limited LP, characterised by a few nodular 

lesions, treatment, carried out once or several times, was successful (patient recovery). In diffuse 

PL, the disease recurred after multiple laser ablations, with the authors assessing the results of 

surgical treatment as unsatisfactory [212]. Although the Nd:YAG laser (1064 nm) is widely used 

in interventional bronchology, we have not found any publications in the English-language 

literature regarding the use of the Nd:YAG laser via a flexible endoscope in the treatment of LP.  

 

1.3. Laryngeal cancer 

Laryngeal cancer accounts for approximately 30–50% of all head and neck cancers [4]. 

Approximately 75% of laryngeal carcinomas are located in the glottic region [49, 141]. The 

majority of patients (75–80%) present with early glottic carcinoma [141]. There is no clear 

clinical definition for early glottic cancer. Some authors include stages Tis, T1a and T1b in this 

definition [48]. Other authors also include T2 lesions [174]. Early glottic cancer is usually 

defined as disease at stages Tis, T1, and T2a (with unaffected vocal cord mobility) [146, 149, 

174]. Although not endorsed by the latest AJCC (American Joint Committee on Cancer) TNM 

classification (2017) [7], stage T2 is often unofficially subdivided into the subcategories T2a 

(with unaffected vocal cord mobility) and T2b (with limited vocal cord mobility) [42, 90, 201]. 

The literature reports poorer oncological outcomes and, consequently, poorer prognoses in 

tumours that limit vocal cord mobility, compared with those that do not affect it [42, 90].  

Currently, there is no consensus on the primary management of early glottic cancer. The 

choice of treatment strategy varies between countries and institutions and, to a large extent, 

depends on the clinician’s preferences, the patient’s preferences, and the availability of 

equipment.  

The rate of occult cervical metastases for early glottic cancer is below 10%, and in T1 

glottic cancer it is below 1%; therefore, there is a consensus among specialists, as per, that 

prophylactic neck dissection is not necessary if the tumour is radiologically classified as N0 [48, 

89, 155, 174]. Open partial laryngectomy (OPL), radiotherapy (RT), and transoral laser 

microsurgery (TLMS), which utilizes a CO2 laser, demonstrate high and comparable cure rates 

[13, 208], but all the aforementioned methods have drawbacks. When selecting the treatment 

modality, several factors are taken into account: duration of treatment, treatment costs, the 

patient’s general medical condition, functional outcomes, preservation of future treatment 

options, and the patient’s preference for RT or surgery [13, 208]. 

Open partial laryngectomy results in a local control rate of 91–98% for T1 glottic 

carcinoma and 84–86% for T2 lesions [149]. The disadvantages of OPL include (1) major 

surgical trauma, manifested by the cutting of normal anatomical structures (muscles, nerves, 
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vessels, cartilage), resulting in postoperative pain and oedema; (2) temporary tracheostomy (5–

18 days); (3) temporary placement of a nasogastric tube, due to impaired swallowing and 

episodes of aspiration; (4) a long hospital stay (22–35 days); (5) poor voice quality after surgery; 

(6) high rate (up to 51%) of postoperative complications, many of which are severe (laryngeal 

stenosis, pneumonia, postoperative deaths) [13, 136, 149, 162]. For the reasons mentioned 

above, OPL is currently losing ground, being performed less and less frequently as a first-line 

treatment for early glottic cancer, and is reserved for more advanced disease [20, 89, 189].  

External beam radiotherapy and CO2 laser TLMS are the main treatment methods for T1-

T2 glottic cancer, and the controversy between these two methods continues. Radiotherapy is 

still preferred for the treatment of early glottic cancer in many institutions, demonstrating a cure 

rate of 80–90% for Tis–T1 lesions and 50–75% for T2 lesions [105, 156]. The local recurrence 

rate following primary RT for early-stage glottic cancer ranges from 5% to 20% for stage T1 and 

from 25% to 50% for stage T2 [105, 148]. The disadvantages of RT include: (1) the long 

duration of treatment (6 weeks), associated with increased medical costs (RT is 2–15.5 times 

more expensive than TLMS), and burdensome travel commitments [18, 136, 155, 164, 209]; (2) 

radioresistance of some tumours (even small lesions) [156]; (3) risk (up to 17%) of serious long-

term complications (xerostomia, hypothyroidism, damage to the skin and salivary glands, 

persistent glottic oedema and erythema, cervical myelitis, accelerated carotid artery stenosis, 

laryngeal chondronecrosis) [19, 89, 159, 176, 183]; (4) risk of developing radiation-induced 

secondary malignancies, particularly in young patients [4, 89, 97, 209]; (5) reduced efficacy in 

large/protruding tumours [156]; (6) reduced efficacy in cases of involvement of the anterior 

commissure [156]; (7) reduced efficacy in verrucous carcinoma [156] and risk of anaplastic 

transformation of this type of neoplasm [175]; (8) the inability to reuse RT in the event of a 

recurrent tumour or a new primary tumour in the head and neck region, which may occur in 

approximately 20% of treated patients, limiting subsequent treatment options [155]; (9) difficult 

and delayed diagnosis of persistent and recurrent tumours, due to persistent post-radiation 

oedema [4, 19]; (10) difficult salvage endoscopic laser resection in cases of irradiated larynx 

[190], resulting in an increased rate (75%) of total laryngectomy in the event of RT failure [18] 

and a lower larynx preservation rate compared with primary endoscopic surgery [1, 19, 52, 92, 

168, 189]. Therefore, RT is far from being an ideal first-line treatment modality for early glottic 

cancer; consequently, for Tis and T1 tumours, it has been suggested (even by radiation 

oncologists) that RT should be reserved for situations where all surgical options have failed [89].  

Transoral CO2 laser microsurgery is considered the gold standard in the surgical 

management of early glottic carcinoma, having replaced OPL as the primary treatment modality 

[108, 174, 178]. The advantages of TLMS include: (1) minimal surgical trauma and preservation 
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of the integrity of the cartilaginous skeleton of the larynx [13, 135]; (2) avoidance of 

tracheostomy [13, 135]; (3) short treatment duration with minimal or no hospitalisation [13, 48, 

202]; (4) easier and earlier detection of recurrent tumours than after RT or OPL [146, 202]; (5) 

complications, with the exception of persistent dysphonia, are rare [202]; (6) lower costs (by 

50% or more) compared with RT and OPL [13, 18, 94, 136, 146, 164, 172, 209]; (7) the 

possibility of repeat treatment and the availability/preservation of all salvage treatment options in 

the event of tumour recurrence or a new primary tumour, resulting in a better larynx preservation 

rate compared with RT [1, 13, 19, 48, 52, 92, 145, 155, 168, 174, 189]. In a systematic review 

and meta-analysis of treatment outcomes for T1 glottic cancer, Vaculik M.F. et al. (2019) found 

that patients treated with TLMS are six times more likely to preserve their larynx than those 

initially treated with RT [189]. 

With the advent of fibre-optic laser technologies, other types of laser, in addition to the 

CO2 laser, have been used over the last two decades in the treatment of early glottic cancer. In a 

review article, Karkos P.D. et al. (2021) present the advantages of TLMS using a 980 nm 

wavelength diode laser, compared to TLMS using a CO2 laser, noting better access to distant, 

angled and hard-to-reach regions, such as the anterior commissure, thanks to the flexible fibre, 

and finding similar oncological outcomes for TLMS with the diode laser (980 nm) compared to 

the CO2 laser [108]. In recent years, for the treatment of early glottic carcinoma, laser ablation 

using a KTP laser (532 nm) has been proposed as an alternative to laser resection [116, 121, 141, 

178, 182, 206, 208]. This technique allows for better preservation of the structure and function of 

the vocal folds, with oncological outcomes reported to be similar to those achieved with CO2 

laser resection and better functional/vocal outcomes [178, 182, 206].  

Transoral laser microsurgery also has limitations: (1) endoscopic exposure of the lesion is 

not possible in some cases due to difficult anatomy (short neck, insufficient cervical extension, 

hypertrophied tongue root, protruding incisors, retrognathism, ankylosis of the 

temporomandibular joint/limited mouth opening, etc.), resulting in the procedure being 

interrupted or inadequate resection; (2) the possibility of dental damage, in cases of tooth 

mobility or dental prosthetics in the anterior maxillary region, which is associated with 

additional health problems and extra costs for the patient; (3) patients with ischaemic 

cardiovascular disease cannot tolerate prolonged laryngoscopic suspension, which stimulates the 

vagus nerve and may cause cardiac arrhythmia or silent myocardial infarction; (4) risks of 

general anaesthesia with muscle relaxation, associated with the patient’s comorbidities [52, 89, 

149, 150, 155, 174, 187].  

Following a study of treatment preference among patients with early-stage glottic cancer 

who were offered a choice between TLMS and RT, van Loon Y. et al. (2018) found that 168 out 
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of 175 patients (96%) opted for TLMS, largely due to the shorter treatment duration and the 

availability of more treatment options in the event of recurrence [190].  

Flexible endoscopic laryngeal surgery (FELS), whilst retaining the advantages of TLMS, is 

able to address some of the disadvantages of traditional transoral laser surgery, being applicable 

in difficult anatomical situations (short neck, temporomandibular joint ankylosis, insufficient 

exposure of the anterior commissure, etc.), in patients at high risk of GA, and could be an 

alternative for patients who prefer OBLS. FELS, whilst increasingly used in recent years for the 

treatment of benign and precancerous laryngeal lesions, has not yet become popular for the 

treatment of malignant lesions. The use of FELS in the treatment of glottic cancer is poorly 

documented in the specialist literature. Poddubny B.K. et al. (2006) report their experience of 

using the Nd:YAG laser in 24 patients with T1 glottic cancer, recording good results (tumour 

recurrence was detected in only one case of T1b tumour) [212]. Lai J.P. et al. (2001) were the 

first in the English-language literature to report the use of flexible endoscopy for the treatment of 

early glottic cancer with an Nd:YAG laser, performed on an outpatient basis under local 

anaesthesia. The authors present 27 patients with Tis-T1 glottic lesions, who were followed up 

for 3–7 years, with a cure rate of 85.2% [118]. In a review article, Wellenstein D.J. et al. (2018) 

note the absence of studies relating to OBLS for early glottic cancer [198].  

Minimally invasive procedures for neoplastic lesions of the larynx are therefore of clinical 

interest in terms of achieving a radical cure with minimal trauma. Both the traditional approach 

to managing these lesions via transoral microlaryngoscopy, using cold instruments or the CO2 

laser, and treatment with angiolytic lasers, whilst having advantages, demonstrate limitations in 

their applicability for certain categories of patients: transoral microsurgery is difficult or 

impossible in cases of anatomical peculiarities or limitations, such as insufficient cervical 

extension, a short mandible, ankylosis of the temporomandibular joint, etc., and in cases of 

contraindications for general anaesthesia, whilst treatment with angiolytic lasers is problematic 

in cases of voluminous laryngeal lesions. There is insufficient information in the specialist 

literature regarding the use of other types of lasers (non-angiolytic) and other surgical 

approaches in the treatment of neoplastic laryngeal lesions. Furthermore, there are very few 

studies addressing the treatment of malignant laryngeal lesions using FELS, particularly in an 

outpatient setting. For this reason, we set out to present and analyse our own experience in the 

treatment of neoplastic laryngeal lesions using FELS, employing different/non-traditional 

techniques, methods and approaches that could overcome the limitations of the aforementioned 

methods.  
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2. MATERIAL AND METHODS  

 

2.1. Research materials and methods 

Three studies were conducted as part of the project:  

1. A study on the efficacy of different types of endoscopic interventions in the 

treatment of benign non-epithelial laryngeal lesions, as well as an analysis of the risk factors for 

their recurrence. This is a multicentre retrospective observational study. 

For Study 1, the sample size was estimated in accordance with the need to test the 

hypothesis regarding the association between two dichotomous variables (the potential risk 

factor for recurrence and recurrence itself), the appropriate test being the χ² test. Therefore, the 

RStudio programme was used, specifically the ‘pwr’ library (https://cran.r-

project.org/web/packages/pwr/pwr.pdf), with the calculation procedure and result shown in 

figure A2.1. 

As shown in figure A2.1, for an effect size of 0.3, a significance level of 0.05 and a power 

(1-β) of 0.8, the minimum sample size is estimated at 88 patients with benign non-epithelial 

lesions who underwent endoscopic surgery.  

2. Research on the efficacy of flexible surgical endoscopy in the treatment of precancerous 

lesions. A multicentre retrospective observational pilot study was conducted. The research was 

designed as a pilot study. The main purpose of such a study is not to draw definitive conclusions 

or to test hypotheses with high statistical power, but to assess the feasibility of the main study, to 

identify possible methodological issues and to obtain preliminary estimates for the variables of 

interest. Therefore, for this study, only patients available in the archives of the aforementioned 

institutions were considered; the arguments for not requiring an estimate of the minimum sample 

size are as follows [a, b, c, d, e]: 

a. Initial exploration: A pilot study is used to obtain exploratory data with the aim of better 

understanding the nature of the phenomenon under study. In this case, the sample does not need 

to be representative of the general population, but only large enough to provide a preliminary 

picture of the processes or factors under investigation. 

b. Feasibility and testing of methodology: The objective of a pilot study is to test procedures 

and determine whether the main study can be successfully carried out. For example, we can 

assess the time required for data collection, logistics, participant recruitment, and the functioning 

of measurement instruments and techniques. For this purpose, a small sample is usually 

sufficient. 

c. Lack of statistical validity requirements: In a pilot study, we do not focus on meeting 

rigorous criteria for statistical significance, such as 80% power. The sample size in a pilot study 
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should not be calculated using statistical power formulas, as the main aim is not to prove a 

hypothesis but to prepare for the main study. 

d. Costs and resources: Pilot studies are often limited in terms of available resources. They 

are designed to minimise costs and completion time, so that we can test hypotheses and 

procedures with a smaller number of respondents, without requiring large samples. 

e. Adjusting the sample size for the main study: Once the pilot study is complete, the 

preliminary data can be used to accurately estimate the minimum number of respondents 

required for the main study, meaning that the purpose of the pilot study is not to provide final 

results, but simply to guide the subsequent design of the research. 

3. Research on the efficacy of flexible surgical endoscopy in the treatment of early 

glottic cancer (T1-T2), supplemented by an analysis of factors influencing treatment efficacy. A 

multicentre retrospective observational study was conducted. For this study, the sample size was 

estimated in accordance with the need to develop a predictive model within the survival analysis. 

Therefore, given that the variable of interest was a dichotomous characteristic, the RStudio 

software was used to estimate the minimum required number of respondents with glottic cancer 

in the two cohorts (the T1 cohort and the T2 cohort), specifically the ‘powerSurvEpi’ library 

(powerSurvEpi package - RDocumentation), with the calculation procedure and result shown in 

figure A2.2. 

Thus, the minimum number of respondents for the group of patients with T2 glottic cancer 

is 53 respondents; meanwhile, for group T1, this number was 66 patients [93, 119, 125, 186, 

191]. 

To address the set tasks, the results of surgical interventions using a flexible endoscope, 

performed by the author on patients with benign laryngeal neoplasms, precancerous lesions of 

the larynx, and early-stage (cT1-T2) primary and recurrent/residual malignant tumours of the 

glottic portion of the larynx, between 1992 and 2025, in three institutions: the PMSI Oncology 

Institute, the PMSI „Timofei Moșneaga” Republican Clinical Hospital, and M.C. „Expert 

Endoscopie” SRL. The treatment outcomes of patients in the following nosological categories 

were analysed: (1) benign non-epithelial lesions (n=338); (2) precancerous lesions (n=97); (3) 

malignant lesions (cT1-T2 glottic cancer) (n=140); a total of 575 cases.  

Inclusion criteria:  

The study included consecutive adult patients from the aforementioned nosological 

categories. For the analysis of long-term oncological outcomes, patients with primary and 

recurrent/residual malignant lesions (cT1-T2) with a 5-year follow-up period were included.   
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Exclusion criteria:  

For the analysis of long-term oncological outcomes, patients who were under observation 

for less than 5 years following endoscopic intervention, patients lost to follow-up up to 5 years 

after endoscopic intervention, and patients who died from causes unrelated to the primary 

disease up to 5 years after endoscopic intervention were excluded from the study.  

Evaluation of research results 

The evaluation of the results of flexible endoscopic laryngeal surgery in patients with 

benign non-epithelial lesions and in patients with precancerous lesions (hyperplastic laryngeal 

lesions and papilloma/papillomatosis) was based on the following criteria: (1) feasibility of the 

method; (2) immediate surgical outcome: eradication of the lesion; (3) short-term surgical 

outcome (1–3 months): complete epithelialisation of the postoperative wound and absence of 

residual lesion; and (4) lesion recurrence rate. 

The oncological efficacy of flexible endoscopic laryngeal surgery in patients with 

malignant lesions was assessed according to the following criteria:  

 Ultimate disease control (UDC): absence of the primary tumour, regional metastases and 

distant metastases following treatment, including salvage therapy; 

 Overall survival: the length of time from the start of treatment to death from any cause;   

 Overall survival rate (OS): the percentage of patients who are alive after a certain period 

of time (e.g. after 5 years) from the start of treatment; 

 Local control (LC): disappearance of the primary tumour and metastases in regional 

lymph nodes without locoregional recurrence, the endpoint for LC being the date of the 

first locoregional recurrence; 

 Disease-free survival (DFS): the percentage of patients who are alive after a period of 

time (e.g. after 5 years) without locoregional recurrence, the endpoint for DFS being the 

date of the first locoregional recurrence; 

 Disease-specific survival (DSS): the percentage of patients who have not died from 

laryngeal cancer within a defined period of time (e.g. 5 years from the start of treatment); 

 Ultimate disease control with FELS alone (UDC FELS): definitive control of the disease 

following flexible endoscopic laryngeal surgery alone; 

 Cure with larynx preservation (CLP): ultimate disease control with preservation of the 

larynx; 

 Death due to the primary disease (DD): the percentage of patients who died due to the 

progression of laryngeal cancer; 
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 Local recurrence (LRc): LRc includes recurrences of the primary tumour (detected 12 

months or more after surgery) and residual/persistent primary tumours (detected up to 12 

months after surgery). 

The functional/vocal outcome after treatment was assessed using a grading system 

representing the patient’s subjective assessment of their voice, as follows: (1) normal voice, (2) 

minor dysphonia, (3) moderate dysphonia, and (4) pronounced/severe dysphonia. 

 

Investigation methods 

Primary data collection was carried out by extracting data from medical records (archives). 

The data were recorded using Microsoft Office Excel 2007 (Redmond, WA, USA). Data analysis 

was performed using the open-source programming tools RStudio (https://www.rstudio.com/) 

and Python (https://www.python.org/), thereby ensuring the reproducibility of the statistical 

analysis. For numerical variables, the five basic indicators were estimated: the mean with 

standard deviation, the median with the interquartile range, the minimum and maximum values, 

supplemented by 95% confidence intervals for the mean; these indicators form part of the 

descriptive statistics, either for the cohort under examination or for the groups formed in the 

comparative evaluation of the groups examined. The comparative evaluation for numerical 

variables was carried out using non-parametric tests, depending on the number of groups and the 

relationships between groups (the Wilcoxon-Mann-Whitney test for dependent and independent 

groups or the Kruskal-Wallis test for independent groups, applying multiple comparisons and 

Holm corrections where necessary). For qualitative variables, relative frequencies were 

estimated, supplemented with 95% confidence intervals, as well as absolute frequencies. 

Hypothesis testing for categorical data was performed using Pearson’s chi-square test, Monte 

Carlo variant (100 000 samples). For all the statistical tests described above, the significance 

level (α) was set at 0.05.   

 

2.2. Treatment methods 

Treatment of neoplastic lesions of the larynx was performed using flexible endoscopic 

surgery, employing non-traditional techniques and instruments for endolaryngeal surgery (biopsy 

forceps, diathermy loop/snare, Nd:YAG laser (1064 nm), diode laser (980/1470 nm)), some of 

which were used for the first time. The surgeon who performed the procedures, having 

experience in interventional bronchology, applied certain techniques and skills from flexible 

bronchoscopy to surgical procedures on the larynx. 

In the treatment of patients with neoplastic lesions of the larynx, we used the following 

instruments: 



30 
 

- flexible therapeutic bronchoscope with a 2.6–3.0 mm working channel (models:  BF-

1T10, BF-TE2, BF-1T60,  BF-1TH1100 („Olympus”, Japan)) (figure A2.3, A2.4); 

- flexible biopsy forceps with a jaw opening of 4.5 mm/6.7 mm („Micro-Tech”, China) 

(figure A2.5); 

- oval-shaped diathermy loop, 10–15 mm in size („Micro-Tech”, China) (figure A2.6); 

- electrosurgical unit (figure A2.7); 

- Nd:YAG laser (wavelength: 1064 nm), model: LTN-102 (Russia) (figure A2.8); 

- diode laser (wavelength: 980/1470 nm, model: LEONARDO Dual 45 („Biolitec”, 

Germany) (figure A2.9); 

- superimposed high-frequency jet ventilator, model „TwinStream” („Carl Reiner”, 

Austria) (figure A2.10). 

All endoscopic instruments/accessories (flexible forceps, diathermy loop, flexible laser 

guide, etc.) were delivered to the target lesion by being inserted through the working channel of 

the flexible bronchoscope (figure A2.11).  

When procedures were performed under local anaesthesia, patients were secured in a 

sitting position (figure A2.12). The therapeutic flexible bronchoscope was inserted transnasally 

following local/topical anaesthesia of the nasal cavity and pharynx with 10% lidocaine spray. 

For laryngeal anaesthesia, 2% lidocaine (10–15 ml) was instilled into the larynx via a catheter 

(model: PR-2B („Olympus”, Japan)), inserted through the working channel of the flexible 

bronchoscope, during phonation, producing a „laryngeal gargle”. In some cases (at the patient’s 

request), minimal/moderate intravenous sedation/analgesia was administered. In such cases, 

pulse oximetry and appropriate cardiovascular monitoring were provided. When procedures were 

performed under general anaesthesia (GA) with superimposed high-frequency jet ventilation 

(SHFJV), the therapeutic flexible bronchoscope, together with the laser guide, flexible forceps or 

diathermy loop, was inserted via the suspended rigid laryngoscope (figure A2.13). Vocal rest was 

recommended for 7 days following the surgical procedure. 

 

2.2.1. Benign non-epithelial lesions of the larynx 

Flexible endoscopic surgical procedures were performed on 338 patients with various 

benign non-epithelial lesions of the larynx (BNELL). The procedures were performed in non-

routine cases, for patients who were not considered suitable candidates for conventional 

microlaryngoscopy, and also in some routine cases, to assess the feasibility of the new technique. 

Patients’ preference to avoid general anaesthesia and to undergo surgery on an outpatient basis 

was also taken into account. Informed consent was obtained from all patients who underwent 

surgery.  
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The following methods were used to eradicate benign non-epithelial laryngeal lesions: cold 

surgery with flexible forceps, excision with a diathermic loop, Nd:YAG/diode (980/1470 nm) 

laser ablation, and combined techniques.  

Small lesions (1–4 mm) were removed by cold surgery using flexible biopsy forceps, 

inserted through the working channel of the flexible endoscope (figure A2.14a–c).  

In larger lesions with a prominent exophytic component, this was resected using a 

diathermic loop inserted through the working channel of the flexible bronchoscope. Diathermic 

excision was performed in cutting mode (figures A2.15a–e, A2.16a–e).  

The Nd:YAG laser (1064 nm) or diode laser (980/1470 nm) was used, where necessary, 

following diathermic resection, for ablation of the residual lesion (figure A2.17a–e) or as the 

primary instrument in flattened lesions. The flexible guide of the Nd:YAG laser/980/1470 nm 

diode laser was inserted through the working channel of the flexible bronchoscope for ablation 

of the lesion, which was performed in continuous irradiation mode with the power set in the 

range of 20–40 W for the Nd:YAG laser and 20–30 W for the diode laser.  

In patients with advanced stages (3 or 4) of Reinke’s oedema, the polypoid lesions were 

grasped in the diathermic loop, which was fixed at their base, with subsequent resection using 

diathermic cutting (figure A2.18a–e). This technique was first applied for the treatment of 

patients with Reinke’s oedema (Patent MD 1896 Z 2026) [71]. In our opinion, the use of the 

diathermic loop allows for a significant reduction in operative time, which is an important factor 

in OBLS. Another advantage of this method/technique is the possibility of applying OBLS even 

to large lesions, overcoming one of the main limitations of traditional non-ablative techniques 

using angiolytic lasers and enhancing the safety of the procedure [58, 62].  

Good cooperation with the patient is required during the procedure. When the lesion is 

resected, the patient is encouraged to cough and expectorate the resected specimen, which is 

subsequently collected for histological examination. In the event of the specimen being aspirated 

into the tracheobronchial tree, it can be easily extracted as a foreign body. If histological 

examination is important and the specimen is swallowed, it can be located and retrieved via 

upper gastrointestinal endoscopy. Awake procedures are usually well tolerated by patients , 

provided that thorough anaesthesia of the vocal cords is performed during phonation, as well as 

anaesthesia of the tracheal carina. In cases where patients cannot control their reflexes, the 

solution is additional intravenous sedation, and if this does not help, general anaesthesia with 

SHFJV may be used, although this situation occurs quite rarely. If necessary, repeated treatment 

sessions are carried out at intervals of 2–7 days.   

In cases of an obstructing tumour compromising the central airways, we have opted for a 

combined approach using flexible endoscopy in conjunction with rigid endoscopy. For the first 
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time, we have applied and described the method of resection of an obstructing laryngeal 

schwannoma via a non-traditional endoscopic approach, combining flexible and rigid endoscopy 

[74]. We now present the method (figure A2.19a–e; Patent MD 1895 Z 2026) [70]. Following 

preventive tracheostomy, a suspended direct rigid laryngoscopy was performed, combined with 

flexible laryngoscopy using a therapeutic flexible bronchoscope, under general anaesthesia with 

SHFJV. Initially, incisions were made at the upper and lower margins (through the tracheostomy 

opening) of the tumour base, using a 980/1470 nm diode laser (20W), with the flexible laser 

guide inserted through the working channel of the flexible bronchoscope (figure A2.19b). 

Subsequently, cold resection/„coring out” of the tumour was performed using the bevel of the 

rigid bronchoscope (figure A2.19c,d). Finally, laser vaporisation of the tumour remnants at the 

base and margins of the tumour bed was performed (figure A2.19e). The patient was extubated 3 

days later and discharged home on the fifth postoperative day. 

 

2.2.2. Precancerous lesions of the larynx 

Flexible surgical endoscopy was performed on 97 patients with precancerous lesions of the 

larynx, who were divided into two subcategories: hyperplastic laryngeal lesions (HLL)/chronic 

hyperplastic laryngopathies and papilloma/laryngeal papillomatosis (LP).   

2.2.2.1. Hyperplastic laryngeal lesions  

Flexible endoscopic surgical procedures were performed on 46 patients with hyperplastic 

laryngeal lesions, who were grouped, according to the classification proposed by the author, into 

the following subcategories: chronic hyperplastic laryngitis with keratosis, leukoplakia, 

pachydermia, and verrucous neoplasia [77, 78].  

The procedures were performed in non-routine cases, for patients who were not considered 

suitable candidates for conventional microlaryngoscopy, and also in some routine cases, to 

assess the feasibility of the new technique. Patients’ preference to avoid general anaesthesia and 

to undergo surgery on an outpatient basis was also taken into account. Informed consent was 

obtained from all patients who underwent surgery.  

The following methods/techniques for the endoscopic treatment of HLL were used in 

isolation or in various combinations: cold surgery using flexible forceps, excision with a 

diathermic loop, Nd:YAG laser ablation/980/1470 nm diode laser ablation, and combined 

techniques.  

Cold ablation using forceps was possible in the case of small flat lesions (1–3 mm). For 

lesions larger than 3 mm, we preferred Nd:YAG laser ablation or 980/1470 nm diode laser 

ablation. The laser guide, inserted through the working channel of the flexible endoscope, was 

brought close to the lesion, which was vaporised using continuous, non-contact irradiation 
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(figure A2.20a–c, A2.21a–c). In the case of lesions with a clearly evident exophytic component, 

this was resected using a diathermic snare in cutting mode, a procedure that allows a tissue 

specimen large enough to be obtained for a conclusive histological examination. The remaining 

lesion was treated with Nd:YAG laser/980/1470 nm diode laser ablation during the same session 

or the following session, after histological examination of the tissue specimen obtained by 

diathermic resection (figure A2.22a–e). We particularly prefer this approach in the case of 

verrucous neoplasia, so as not to miss carcinoma, which can easily be underdiagnosed if only 

traditional forceps biopsy is used. 

Given that HLL, even without dysplasia, can progress to carcinoma, we recommend 

follow-up examinations after surgery at least once every 3 months for the first 2 years, and 

subsequently at least once a year. 

2.2.2.2. Laryngeal papilloma/papillomatosis 

Flexible endoscopic laryngeal surgery (FELS) was used to treat 51 patients with laryngeal 

papilloma/papillomatosis (LP). The procedures were performed in exceptional cases, for patients 

who were not considered suitable candidates for conventional transoral microsurgery due to the 

risks associated with general anaesthesia and anatomical difficulties, and also in cases where 

patients preferred to undergo surgery on an outpatient basis. Informed consent was obtained 

from all patients who underwent surgery.  

The following methods/techniques for the endoscopic treatment of laryngeal 

papilloma/papillomatosis were used either alone or in various combinations: cold surgery using 

flexible forceps, excision with a diathermy loop, and ablation using Nd:YAG laser/980/1470 nm 

diode laser. The surgical technique was explained to each patient.  

Surgery under local/topical anaesthesia was usually recommended for compliant patients 

with small lesions (up to 1.0 cm in size), following diagnostic flexible laryngoscopy with biopsy 

of the lesion. The option of undergoing surgery under general anaesthesia was also explained to 

patients. 

For a period of time, we did not have access to a high-frequency jet ventilator, a CO2 laser, 

and a surgical microscope, but we did have a flexible bronchoscope and an Nd:YAG laser, and 

we therefore gained experience using these instruments. Cases requiring multiple treatment 

sessions are associated with the aforementioned period of lack of necessary equipment. In cases 

of extensive obstructive lesions, during the first treatment session, we usually performed 

deobstruction by resection with a diathermy loop or vaporisation of the lesion with an Nd:YAG 

laser to avoid tracheostomy, and subsequently performed ablation of residual lesions during 

repeated sessions. 
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Currently, in cases of extensive lesions, we recommend GA (provided there are no 

contraindications for GA and transoral surgery) and, as a rule, we perform lesion ablation in a 

single session. 

Small papillomas (1–4 mm) were removed using cold surgery with flexible forceps. Flat 

papillomas larger than 4 mm were initially treated with an Nd:YAG laser or a 980/147 nm diode 

laser. For laser ablation, the continuous non-contact mode was selected, with the power set in the 

range of 20–40 W (figure A2.23a–c). Prominent, pedunculated, racemose and obstructive lesions 

were preferably excised using a diathermy loop in cutting mode, with the Nd:YAG 

laser/980/1470 nm diode laser being used as a second-line instrument for the ablation of residual 

lesions (figure A2.24a–c, A2.25a–d). This method (excision of the prominent exophytic 

component of the papillomatous lesion using a diathermic loop, followed by photovaporisation 

of the remaining lesion using a non-angiolytic laser (Nd:YAG laser/980/1470 nm diode laser) 

was used for the first time in the endoscopic treatment of laryngeal papillomatosis (Patent MD 

1492 Z 2021) [68]. Laser ablation/vaporisation, preceded by resection with a diathermic loop, 

compared to the use of the laser as a single instrument, reduces the duration of the procedure and 

thermal damage to adjacent tissues, and can be used in large and obstructive lesions, which 

present limitations for non-ablative techniques using angiolytic lasers, and enhances the safety of 

the procedure. If necessary, multiple treatment sessions are carried out at intervals of 2–7 days.  

Good cooperation with the patient is essential during the procedure if the intervention is 

performed under local/topical anaesthesia. The patient’s level of compliance is assessed during 

diagnostic flexible laryngoscopy, with a biopsy of the lesion, which is performed in a separate 

session prior to the surgical intervention. Communication with the patient during the procedure 

helps to increase patient compliance. Immediately after resection of the lesion with a diathermic 

loop, the patient is encouraged to cough and expectorate the resected specimen for subsequent 

histological examination. In the event of accidental aspiration of the resected specimen into the 

tracheobronchial tree, it could be easily retrieved using a flexible bronchoscope; however, this 

did not occur in any of our cases. If adequate vocal cord anaesthesia is performed, procedures 

carried out without sedation are usually well tolerated by patients. In rare cases, when patients 

are unable to control the gag reflex, even with additional intravenous sedation, we recommend 

general anaesthesia with SHFJV. When the surgical procedure is performed under GA with 

SHFJV, the flexible bronchoscope, together with the necessary accessories (laser guide, forceps, 

diathermy loop), is inserted through the jet-assisted laryngoscope. Vocal rest is recommended for 

7 days following the surgical procedure.  

The first follow-up endoscopic examination is usually scheduled 2 months after the 

procedure. Following this, subsequent examinations are scheduled 6 and 12 months after the 
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procedure, then once a year, provided there are no symptoms of disease recurrence (progression 

of dysphonia or dyspnoea), or immediately upon the onset of symptoms of disease recurrence. If 

the patient follows the recommendations and attends the follow-up endoscopic examination with 

a small recurrent lesion (up to 10 mm), we usually perform tumour removal under topical 

anaesthesia on an outpatient basis. In the case of massive, obstructive recurrent lesions, we 

recommend hospitalisation of the patient and endoscopic intervention under general anaesthesia 

with SHFJV. 

 

2.2.3. Glottic cancer   

Flexible endoscopic laryngeal surgery (FELS) was performed on 140 patients with cT1-T2 

N0 M0 glottic cancer between 1993 and 2025. The first endoscopic procedure for glottic 

carcinoma in the Republic of Moldova was performed on 10 March 1993 [73]. At that time, the 

clinic had neither a CO2 laser nor a surgical microscope, and the only treatment options available 

for patients with glottic carcinoma were radiotherapy or open surgery. Having experience in 

using the Nd:YAG laser via a flexible bronchoscope for the endoscopic ablation of 

tracheobronchial tumours, we proposed these instruments for the ablation of glottic tumours. 

Patients were informed about awake endoscopic surgery as an alternative to radiotherapy and 

open surgery, whilst retaining the availability of the aforementioned therapeutic methods in the 

event of failure of the endoscopic approach. Many patients were receptive to the proposed 

alternative. 

The procedures were performed in exceptional cases, for patients who were not considered 

suitable candidates for RT and open laryngeal surgery (due to contraindications), and also in 

cases where patients preferred FELS. Informed consent was obtained from all patients who 

underwent surgery.  

Procedures under local/topical anaesthesia, with spontaneous breathing, were chosen in 

cases of contraindications or major risk for general anaesthesia with muscle relaxation and/or 

transoral microsurgery, predominantly due to anatomical difficulties (short neck, insufficient 

head extension, temporomandibular joint ankylosis, insufficient exposure of the anterior 

commissure, etc.), the patient’s wish to undergo endoscopic surgery whilst awake, good patient 

compliance, and the patient’s ability to tolerate the procedure whilst awake. Patient cooperation 

is essential during endoscopic procedures whilst awake. The patient’s level of compliance was 

assessed before FELS, during diagnostic flexible laryngoscopy with lesion biopsy, performed 

using flexible forceps. Cases requiring multiple treatment sessions relate to the aforementioned 

period when we did not have the necessary equipment for transoral laser surgery. 
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We applied Nd:YAG laser photoablation/photovaporisation for the majority of cases 

treated. From 2022 onwards, we began using the 980/1470 nm diode laser, which replaced the 

Nd:YAG laser in our practice. The 980 nm diode laser is equally absorbed by oxyhaemoglobin 

and water in the tissues, has excellent coagulation properties and allows for the vaporisation of a 

large volume of tissue. In our experience, with appropriate settings, the use of the 980 nm diode 

laser yields a surgical result/effect similar to that of the Nd:YAG laser (1064 nm).   

Infiltrative and flattened tumours, without a clearly defined exophytic component (figure 

A2.26a), are treated by laser ablation alone. Immediately following laser ablation of the tumour, 

a wound forms, covered by a carbonised coagulation scab (figure A2.26b). One week after 

photoablation, the postoperative wound is covered with a dense, whitish-grey fibrin-necrotic 

scab (figure A2.26c). One month after the procedure, granulomatous proliferations are evident in 

the photoablation area, covered with focal whitish fibrin-membranous overlays. Two months 

after the operation, flattened, pink granulomatous proliferations without deposits are evident in 

the photodestruction area (figure A2.26d). Three months after laser ablation of the tumour, the 

postoperative wound usually heals and is completely epithelialised (figure A2.26e). 

If there is a prominent exophytic component of the tumour (figure A2.27a), prior to 

photoablation, this is resected using a diathermic loop, inserted via the bronchoscope’s working 

channel, in diathermic cutting mode (figure A2.27b). Next, the flexible guide of the Nd:YAG 

laser (1064 nm)/980 nm diode laser is inserted through the working channel of the bronchoscope 

for ablation of the remaining tumour, which is performed in continuous non-contact irradiation 

mode, with the power set within the range of 20–40 W, until the visible tumour lesion is 

completely vaporised (figure A2.27c). This method (excision of the prominent exophytic 

component of the tumour lesion using a diathermic loop, followed by photovaporisation of the 

residual lesion using a non-angiolytic laser (Nd:YAG laser/980/1470 nm diode laser) was used 

for the first time in the endoscopic treatment of glottic cancer (Patent MD 1464 Z 2021) [67]. 

Laser ablation/vaporisation, preceded by resection with a diathermic loop, compared to the use 

of the laser as a single instrument, allows for a reduction in the duration of the procedure (a very 

important factor, particularly for OBLS) and can be used in voluminous and obstructive lesions, 

which present limitations for non-ablative techniques using angiolytic lasers.  

We consider the use of the diathermic snare to be very useful for the morphological 

confirmation of the tumour’s nature in cases of verrucous neoplasia, which is very 

difficult/problematic to perform with conventional forceps biopsy due to the massive layer of 

keratin on the tumour’s surface; this leads to an inconclusive histological result and, 

consequently, the tumour is often interpreted as benign, and appropriate treatment is delayed. In 

such cases, we have used flexible transnasal endoscopy, under local anaesthesia, with tumour 
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biopsy by excision using a diathermic loop (figure A2.28b, A2.29). This method allows for the 

collection of tumour fragments large enough (figure A2.30) to provide a conclusive 

morphological diagnosis and to perform the biopsy on an outpatient basis, avoiding general 

anaesthesia [54, 72, 77]. This biopsy method was first used in the diagnosis of verrucous 

carcinoma of the larynx (Patent MD 1473 Z 2021) [66]. 

In cases where the tumour does not affect the anterior commissure (AC), the postoperative 

defect is minimal, sometimes barely visible, with the postoperative scar mimicking the intact 

vocal cord (figure A2.31a-b). In such situations, the vocal defect is also minimal. In cases where 

the AC and, in particular, the contralateral vocal cord are affected by the tumour, some 

postoperative deformation and, possibly, scar-induced stenosis of the laryngeal lumen at the 

level of the glottis inevitably occur (figure A2.32a-b). Vocal function is impaired in such cases, 

with patients complaining of pronounced dysphonia. 

If necessary, repeat treatment sessions are carried out at intervals of 2–7 days. A control 

biopsy of the tumour bed was performed only in cases of suspected residual or recurrent tumour.  

When procedures were performed under general anaesthesia with SHFJV, the flexible 

bronchoscope, together with its accessories (flexible laser guide, diathermy loop, etc.), was 

inserted through the suspended rigid jet laryngoscope (figure A2.13). This method (access to the 

laryngeal tumour lesion by combining flexible and rigid endoscopy) was used for the first time in 

the endoscopic treatment of laryngeal tumours (Patent MD 1491 Z 2021) [69]. The proposed 

method is useful in cases where direct suspension laryngoscopy does not allow adequate 

exposure of the glottic portion of the larynx, in particular the anterior commissure, due to 

insufficient extension of the neck. In these situations, the rigid laryngoscope is inserted into the 

pharynx until the arytenoid cartilages are exposed (when the arytenoid cartilages become visible) 

(figure A2.33a). Next, the flexible bronchoscope is inserted through the suspended rigid 

laryngoscope until adequate exposure/visibility of the glottic portion of the larynx is achieved 

(figure A2.33b). Subsequent manoeuvres are performed using instruments (diathermy loop, 

flexible forceps, laser guide, etc.) inserted through the working channel of the flexible 

endoscope. The major advantage of the proposed method is that it overcomes the limitations of 

conventional transoral surgery, imposed by the patient’s anatomical characteristics (short neck, 

voluminous base of the tongue, reduced cervical mobility, etc.), which lead to inadequate 

exposure/visibility of the glottis.   

In some cases of cT1b-T2 glottic tumours, postoperative/adjuvant radiotherapy was also 

administered in addition to endoscopic treatment. The reasons for offering adjuvant RT for some 

cT1b-T2 tumours were as follows: (1) a large infiltrative tumour extending onto the AC (FELS 

was initially considered a method of achieving cytoreduction to enhance the efficacy of RT); (2) 
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the surgeon’s uncertainty regarding the oncological radicality of the ablation performed; (3) an 

unfavourable histopathological appearance in tissue samples obtained via biopsy from the site of 

the eradicated tumour. The dose of postoperative external beam RT ranged from 22 Gy to 60 Gy. 

 

2.2.4. Postoperative management of patients with laryngeal lesions  

If the vibrating edge of the mucosa is removed during surgery, the lamina propria becomes 

exposed; therefore, it is advisable to minimise contact trauma to this region by maintaining vocal 

rest until the mucosal covering has been restored. We recommend absolute vocal rest for one 

week following the surgical procedure. After this, the patient transitions from absolute voice rest 

to limited voice use under the supervision of the ENT-phoniatrist. Voice rest under the 

supervision of the ENT-phoniatrist is maintained until the postoperative defect has completely 

healed/epithelialised. Given the adverse effect of gastric acid on the healing process of the 

postoperative laryngeal wound, we administer proton pump inhibitors to all patients in whom we 

suspect the presence of gastro-oesophago-pharyngeal reflux. Anti-reflux medication is 

administered to the majority of patients in the immediate postoperative period.  

Following endolaryngeal laser procedures performed to eradicate massive obstructive 

lesions, precancerous lesions (leukoplakia, pachydermia, verrucous neoplasia, papilloma) and 

malignant lesions, a significant tissue defect often forms at the site of the ablated lesion, covered 

by layers of necrotic/charred tissue. Therefore, in addition to voice rest and the administration of 

proton pump inhibitors, we recommend the systemic administration of analgesic/anti-

inflammatory drugs (2 days) for pain control, corticosteroids (2 days) for the control of 

postoperative local oedema, and antibiotics (5 days) for the prevention of infectious 

complications. We also recommend steroid inhalations (10 days). Postoperative wound healing 

and vocal rehabilitation in such cases take a longer period (usually up to 3 months). 
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3. FELS OF BENIGN NON-EPITHELIAL LESIONS OF THE 

LARYNX 

 
Flexible endoscopic surgery was performed on 338 patients with various benign non-

epithelial lesions of the larynx (BNELL) (men – 220 (65.1%), women – 118 (34.9%)). The 

patients’ ages ranged from 16 to 81 years, with a mean of 44.9±12.2 and a median of 44.0 years 

(IQR=18.0). All procedures were performed by a single surgeon. 

Laryngeal pathology was represented by the following lesions: myxoid polyp (n=67 

(19.8%)), polypoid degeneration of the vocal cords (Reinke’s oedema) (n=17 (5.0%)), fibrous 

polyp (n=39 (11.5%)), angiofibrous polyp (n=76 (22.5%)), angiomatous polyp (n=43 (12.7%)), 

non-specific granuloma (n=28 (8.3%)), cyst (n=18 (5.3%)), lipoma (n=1 (0.3%)), neurofibroma 

(n=1 (0.3%)), schwannoma (n=1 (0.3%)), inflammatory myofibroblastic tumour (n=1 (0.3%)), 

and amyloidosis (n=1 (0.3%)). The dimensions of the lesions ranged from 0.2 cm to 4.5 cm 

(mean – 0.8±0.6 cm). In the majority of cases (96.4%), benign non-epithelial lesions affected the 

glottic portion of the larynx (table A3.1). 

The following methods were used to remove laryngeal lesions (table A3.2): cold surgery 

using flexible forceps, excision with a diathermy loop, Nd:YAG laser ablation/980/1470 nm 

diode laser, and combined techniques. The number of treatment sessions ranged from 1 to 4 

(table A3.3). In 97.0% of cases, treatment was completed in a single session. 

In 327 cases (96.7%), the procedure was performed under local anaesthesia with 

spontaneous breathing, and in 11 cases (3.3%) we used general anaesthesia (GA) with 

superimposed high-frequency jet ventilation (SHFJV), the flexible endoscope being inserted via 

the rigid laryngoscope with a jet in suspension. In 286 cases (84.6%), the procedure was 

performed on an outpatient basis. Currently, we only opt for AG with SHFJV in cases where the 

airways are compromised due to obstructive lesions. Below, we present such a case, in which we 

employed a non-traditional endoscopic approach [70, 74]. 

Patient C., a 29-year-old man, presented to the clinic complaining of progressive 

hoarseness over a 12-year period and inspiratory dyspnoea at rest. Six years ago, the patient was 

examined at another hospital, where a laryngeal tumour was detected and open laryngeal surgery 

was proposed, but the patient refused the operation. A contrast-enhanced computed tomography 

scan revealed a broad-based, originating from the posterior and right lateral walls of the larynx, 

measuring 3.6×1.8×1.6 cm, occupying all three portions of the larynx and obstructing 

approximately 80% of the laryngeal lumen, with no signs of erosion of the adjacent cricoid 

cartilage (figure A2.34a–c). 
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On flexible laryngoscopy, an exophytic tumour was detected on the posterior wall of the 

larynx, with a broad base of attachment, irregular in shape, of a hard-elastic consistency, with a 

smooth, glossy surface and marked vascular pattern, measuring approximately 4.5×2.0×2.0 cm, 

which significantly obstructed the lumen of the supraglottic, glottic and subglottic portions of the 

larynx. The upper margin of the tumour was estimated to be 0.3 cm above the upper margin of 

the arytenoid cartilages, and the lower margin of the tumour was estimated to be 1.5 cm distal to 

the vocal cords. The endoscopic appearance was suggestive of a benign non-epithelial laryngeal 

tumour (figure A2.35a). 

Endoscopic management was selected as the first-line approach for this case (figure 

A2.19a–e). Following prophylactic tracheostomy, suspended direct rigid laryngoscopy was 

performed, combined with flexible laryngoscopy using a therapeutic flexible bronchoscope, 

under general anaesthesia with SHFJV. Initially, incisions were made at the upper and lower 

margins (through the tracheostomy opening) of the tumour base, using a 980/1470 nm (20W) 

diode laser, with the flexible laser guide inserted through the working channel of the flexible 

bronchoscope (figure A2.19b). Subsequently, cold resection/„coring out” of the tumour was 

performed using the bevel of the rigid bronchoscope (figure A2.19c,d). Following cold resection, 

minor bleeding was observed from the site of the removed tumour. Finally, photocoagulation of 

the haemorrhage surface and laser vaporisation of the tumour remnants at the base and margins 

of the tumour site were performed (figure A2.19e). The patient was extubated 3 days later and 

discharged home on the fifth postoperative day. Histological examination revealed a 

schwannoma. Flexible laryngoscopy, performed 18 months after the operation, showed no 

tumour recurrence, a clear laryngeal lumen, and minor scarring of the mucosa of the posterior 

laryngeal wall (figure A2.35b). The patient’s voice and breathing had fully recovered. 

The present case demonstrates that even large, obstructive laryngeal schwannomas, 

affecting all three portions of the larynx, can be successfully eradicated by endoscopic surgery in 

selected cases, by combining instruments such as the flexible bronchoscope, laser and rigid 

bronchoscope, provided there is no extraluminal tumour growth. The technique described makes 

a significant contribution to the diversity of approaches in the management of this rare 

nosological entity. 

In all treated patients, the expected result was achieved – complete eradication of the 

visible lesion (figure A2.36a-c). There were no complications following the procedures 

performed. 

Recurrent lesions were recorded in 9/338 cases (2.7%), of which: non-specific granuloma – 

6/28 (21.4%), inflammatory myofibroblastic tumour – 1/1, myxoid polyp – 1/67 (1.5%), 
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angiofibrous polyp – 1/76 (1.3%). In 8 out of 9 patients (88.9%), treatment of the recurrences 

was performed via FELS, with the number of repeat procedures ranging from 1 to 2 (table A3.4).  

The predominance of recurrences in patients with non-specific granuloma (6 out of 9 

recurrent lesions observed (66.7%)) may be associated with the recurrent nature of this 

nosological entity. The reported rate of postoperative recurrence of non-specific granuloma of 

the vocal process varies in different studies between 30% and 90% [95, 158]. According to our 

data, the recurrence rate of non-specific granuloma is 21.4%, which is comparable to data 

published by other authors. 

In one case, we encountered an inflammatory myofibroblastic tumour, which is an 

extremely rare lesion with a high potential for postoperative recurrence. The case is of particular 

interest due to its rarity.  

Inflammatory myofibroblastic tumour (IMT) is a neoplasm composed of spindle cells, 

which, according to the 2020 WHO classification, is included in the category of 

„fibroblastic/myofibroblastic tumours” of the „intermediate/borderline” type (intermediate 

malignancies). This tumour has intermediate biological potential (it rarely metastasises) [3, 26]. 

The larynx is an extremely rare site for IMT. Laryngeal IMT was first described in 1992, and to 

date, only between 50 and 60 cases of IMT involving the laryngeal l have been reported. 

Laryngeal IMT is most commonly located in the glottic region, followed by the subglottic region 

and, more rarely, in the supraglottic region [109]. Despite their benign course, laryngeal IMT 

demonstrate local aggressiveness and have an increased tendency to recur. The recurrence rate of 

laryngeal IMT ranges between 8% and 18%. Recurrence usually occurs within 2–12 months 

after surgery. Distant metastasis is extremely rare [3]. Surgical excision with negative margins is 

the treatment of choice for laryngeal IMT, which can be performed via an endoscopic or open 

approach. The location of the tumour, which is challenging or „inconvenient” for minimally 

invasive (endoscopic) surgery, leads to difficult resection, resulting in an increased recurrence 

rate. Radiotherapy is used primarily for the treatment of local recurrences. Open surgery is 

reserved for tumour recurrences, cases with inadequate endoscopic exposure, or suspected 

malignancy. In some cases involving multiple recurrences, total laryngectomy may be 

considered [3, 185]. 

We shall now present our case. Patient C, aged 53, presented at the clinic on 28 March 

2016, complaining of marked dysphonia that had been progressively worsening for 7 months. An 

emergency tracheostomy had been performed 5 days earlier at another institution. Diagnostic 

fibrolaryngoscopy: A tuberous exophytic tumour, pinkish-white in colour, with a broad base of 

attachment and a hard consistency, is affecting the anterior commissure, the anterior two-thirds 

of the right vocal cord, and the anterior one-third of the left vocal cord, extending into the 
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subcommissural space and the supracommissural region, with subtotal obstruction of the lumen 

of the glottic portion of the larynx. Endoscopic conclusion: Tumour formation of the glottic 

portion of the larynx (figure A2.37a). On 04.05.2016, surgery was performed: under general 

anaesthesia with SHFJV, a combined rigid suspended laryngoscopy and flexible laryngoscopy 

were carried out. The exophytic component of the tumour was removed by excision with a 

diathermy loop, followed by Nd:YAG laser photoablation (40W), with recanalisation of the 

laryngeal lumen (figure A2.37b). Histological findings: Inflammatory myofibroblastic tumour. 

The patient was extubated and discharged home in satisfactory condition, with a 

recommendation to attend a follow-up appointment in 1 month. The patient presented at the 

clinic 9 months after surgery, complaining of inspiratory dyspnoea on minimal exertion and 

marked dysphonia. Fibrolaryngoscopy: Exophytic tumour with a broad base of attachment, 

measuring 2.5×2.0×1.0 cm, with a smooth, red surface, is affecting the anterior commissure, 

extending to both vocal cords, the subglottic (subcommissural) space and the left laryngeal 

ventricle, with 70% stenosis of the laryngeal lumen. Endoscopic conclusion: Recurrent 

inflammatory myofibroblastic tumour of the larynx. The patient refused repeat surgery at our 

clinic. Subsequently, the patient remained under our observation for the next 8 years, during 

which he underwent repeated interventions for recurrent neoplasms via transoral CO2 laser 

microsurgery on 13 occasions, at various clinics in the country and abroad, after which he 

disappeared from our records. 

It should be noted that in 4 out of 338 patients with benign non-epithelial lesions (1.2%), 

who underwent FELS, malignancies (squamous cell carcinoma) subsequently developed during 

the observation period. In 3 cases, the malignant lesion was successfully eradicated by FELS 

(Nd:YAG laser ablation), and in one case (T2 squamous cell carcinoma), open partial 

laryngectomy was performed (table A3.5).   

The functional effects of endoscopic treatment were assessed based on the patient’s 

subjective evaluation of their voice. The majority of patients (92.0%) rated their voice as normal 

after surgery (table A3.6).  

Minor dysphonia was observed postoperatively in 12 patients. In 8/12 patients in this 

group, lesion sizes ranged from 1.0 cm to 2.5 cm. Of the 4 out of 12 patients with smaller lesions 

(0.6–0.8 cm), in 3 patients the lesions were associated with chronic hyperplastic laryngitis, and 

in 1 patient the lesion was associated with vocal cord paresis. 

Moderate dysphonia was recorded postoperatively in 10 patients. In all patients in this 

group, lesion sizes ranged from 1.0 cm to 2.0 cm, and in 6 out of 10 cases the lesions developed 

against a background of chronic hyperplastic laryngitis. 
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Severe dysphonia was observed postoperatively in 5 patients: (1) a patient with a recurrent 

inflammatory myofibroblastic tumour affecting the anterior commissure and both vocal cords, 

who had undergone multiple laryngeal operations; (2) a patient with a granulomatous polyp in 

the anterior commissure region, who had previously undergone open partial laryngectomy; (3) a 

patient with a myxoid polyp of the left vocal cord (measuring up to 2.0 cm) against a background 

of paralysis of both vocal cords; (4 and 5) patients with grade 4 polypoid degeneration of both 

vocal cords (Reinke’s disease), associated with chronic hyperplastic laryngitis. 

According to our data, the likelihood of vocal defect/dysphonia after surgery increases in 

patients with (1) large lesions (over 1.0 cm), (2) lesions associated with chronic hyperplastic 

laryngitis, (3) lesions against a background of vocal cord paresis/paralysis, and (4) lesions in 

patients with a history of laryngeal surgery (open partial laryngectomy).   

The follow-up period after successful endoscopic treatment of benign non-epithelial 

lesions ranged from 1 month to 189 months (mean 10.8±27.0, with a median of 3.0 months 

(IQR=3.8) (table A3.7). 

In the comparative analysis of the 338 patients included in the study, of whom 286 were 

treated on an outpatient basis and 52 on an inpatient basis, several statistically and clinically 

significant differences were observed between the two groups (table A3.7). 

The mean age in the overall cohort was 44.9 years (standard deviation (SD) = 12.2). In the 

outpatient group, the mean was 44.0 years (SD = 11.4), with a 95% confidence interval (CI) 

between 43 and 45 years, whilst in the inpatient group the mean was significantly higher: 49.7 

years (SD = 14.8), with a 95% confidence interval between 46 and 54 years. The Wilcoxon rank-

sum test indicated a significant difference between the two groups (test value = 5.517, p = 

0.003), suggesting that in-patient patients are, on average, older, possibly with more severe or 

complex comorbidities. It cannot be ruled out that the surgeon’s choice of treatment strategy was 

influenced by this phenomenon. 

The gender distribution was comparable between the groups. In the outpatient group, 

65.7% of patients were men (confidence interval 60%–71%), and in the inpatient group – 61.5% 

(confidence interval 48%–75%). The proportion of women was 34.3% in the outpatient setting 

(CI 29%–40%) and 38.5% in the inpatient setting (CI 25%–52%). The chi-square test did not 

reveal any significant differences (test value = 0.34, p = 0.6), indicating that gender was not 

associated with the treatment regimen administered. 

The nosological structure varied significantly between the two groups (
χ²

 test value Monte 

Carlo= 43, p < 0.001). Angiofibrous and myxoid polyps were more common in the outpatient 

group (24.5% and 21.3%, with confidence intervals of 19%–29% and 17%–26%), whilst non-

specific granuloma (17.3%, CI 7%–28%) and Reinke’s disease (15.4%, CI 5.6%–25%) had 
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higher prevalences in the inpatient group. These differences suggest a greater complexity of 

pathology in patients treated in hospital compared with those treated on an outpatient basis. 

The location of the lesions was also significantly different. Glottic lesions were 

predominant in the outpatient group (98.6%, 97%–100% confidence interval), whilst in the 

inpatient group their proportion was 84.6% (95%–100% CI), and supraglottic, subglottic and 

combined localisations were present in higher proportions among inpatients. The differences 

were significant (
χ²
 test value Monte Carlo= 32, p < 0.001), confirming the greater anatomical 

complexity of the cases treated as inpatients. 

The mean size of the lesions was 0.8 cm (SD = 0.5) in the outpatient setting (confidence 

interval 0.71–0.83) and 1.2 cm (SD = 0.9) in the inpatient setting (confidence interval 0.92–1.4). 

The difference was statistically significant (Wilcoxon rank-sum test value = 5.379, p = 0.001), 

supporting the idea that inpatients present with larger lesions, which may be more difficult to 

treat using minimally invasive procedures. 

The average number of therapy sessions was 1.0 (SD = 0.2) in the outpatient setting 

(confidence interval 1.0–1.0) and 1.2 (SD = 0.5) in the inpatient setting (confidence interval 1.0–

1.3). The difference is significant (Wilcoxon rank-sum test value = 6.683, p < 0.001) and reflects 

the need for a multi-stage treatment in inpatients. The question remains as to whether this 

difference is relevant in practical terms. 

Analysis of the endoscopic treatment applied revealed significant differences between 

groups (
χ²
 test value Monte Carlo= 39, p < 0.001). DEX and CS were more frequently used in the 

outpatient setting (40.9% and 32.5%, confidence intervals 35%–47% and 27%–38%), whilst LA 

(19.2%) and combination treatments, such as DEX+LA (26.9%) and CS+LA (17.3%), were 

more common in the inpatient group, with wide confidence intervals (8.5%–30%, 15%–39%, 

and 7%–28%). These differences reflect the need for more complex therapeutic approaches in 

cases treated on an inpatient basis. 

Local anaesthesia was used in almost all outpatient cases (99.7%, confidence interval 

99%–100%) and in only 80.8% of inpatient cases (confidence interval 70%–91%). General 

anaesthesia with SHFJV was required in 19.2% of inpatient cases (CI 8.5%–30%). The 

differences are significant (
χ²
 test value Monte Carlo= 50, p < 0.001), reflecting the likely more 

invasive or complex nature of procedures in hospitalised patients. 

The recurrence rate was low in both groups (2.8% in the outpatient group and 1.9% in the 

inpatient group), and the difference was not significant (
χ²
 test value Monte Carlo= 0.13, p > 0.9). 

This suggests that treatment efficacy is comparable between the two treatment regimens, 

provided that the intervention is appropriately tailored to each case. 
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Malignancy was a rare event, with four cases (1.2%) in the outpatient group and none in 

the inpatient group. The differences were not significant (test value = 0.74, p = 0.6), indicating a 

likely low risk that is independent of the treatment regimen. 

Severe dysphonia was present in 7.7% of inpatients (confidence interval 0.45%–15%), 

compared with only 0.3% in the outpatient group. Mild and moderate dysphonia were also more 

common in the inpatient group. The differences are striking (
χ²
 test value Monte Carlo= 35, p < 

0.001) and reflect the more severe functional impact of the condition in hospitalised patients, the 

reason being the need for more complex interventions with more problematic functional 

outcomes. 

Consequently, the analysed data highlighted the existence of significant differences 

between patients treated on an outpatient basis and those treated as inpatients, both from a 

clinical perspective (age, size and location of lesions, severity of symptoms) and a therapeutic 

perspective (number of sessions, type of anaesthesia and type of treatment applied). These 

differences justify the proposal for a differentiated therapeutic approach, depending on the 

patient’s profile, with an emphasis on individualised treatment. Taking into account the 

identified variables, such as age, the size of the lesions, the severity of postoperative dysphonia, 

the complexity of the pathology and the need for repeated interventions, we can rationally 

recommend outpatient or inpatient treatment for the patient. This approach supports the concept 

of personalised medicine, with efficient allocation of resources and superior clinical outcomes. 

We support the view of Wellenstein D.J. et al. (2020) [197] and consider that the aim of 

endoscopic treatment should be the complete removal/eradication of the visible lesion. We used 

flexible biopsy forceps in 143/338 cases (42.3%), the diathermy loop – in 170 cases (50.3%), and 

the non-angiolytic laser (Nd:YAG (1064 nm)/diode (980/1470 nm)) – in 103 cases (30.5%) 

(table A3.2).  

In our experience, the use of the diathermic loop leads to a significant reduction in 

operating time, which is very important for increasing the completion rate in outpatient surgery. 

Another advantage of this technique is the possibility of performing office-based laryngeal 

surgery (OBLS) for voluminous lesions (e.g. advanced Reinke’s oedema, cysts, granulomas, 

etc.), which constitute the major limitation for non-ablative therapeutic techniques using 

angiolytic lasers, and increased procedural safety (figures A2.18a–e, A2.38a–c, A2.39a–e, 

A2.40a–c). 

The Nd:YAG laser has been used successfully in interventional bronchoscopy for many 

years, but it is not widely accepted in laryngology, particularly due to specialists’ concerns 

regarding the deeper penetration of this type of laser compared to other lasers, and the associated 

thermal damage to surrounding tissues [161]. We have applied laser vaporisation of benign non-
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epithelial lesions in 30.5% of cases, and as the primary technique – in only 9.2% of cases. Our 

current approach involves using the laser as the primary instrument only for the treatment of 

extensive flattened lesions (figure A2.41a,b). Whenever possible, we prefer to use the laser in 

combination with other techniques (following cold surgery using forceps or diathermy loop 

excision), as a secondary/second-line tool, for the vaporisation of residual lesions only (figure 

A2.17a–e). This approach prevents the delivery of a significant amount of laser energy to the 

treated tissue and, consequently, reduces the risk of collateral thermal damage to adjacent 

tissues. 

We consider the results obtained in this study to be encouraging and comparable to the 

possibilities of traditional transoral surgery, and we share the opinion of Wellenstein D.J. et al. 

(2018) [198] that outpatient laryngeal surgery is the future for rapid diagnosis and treatment, 

with minimal health risks for the patient. 

Although the incidence of carcinoma following endoscopic intervention for benign non-

epithelial lesions is low (according to our data, 1.2%), we consider endoscopic monitoring of 

patients to be advisable, at least once a year for at least the first 5 years following surgery.    

The limitations of this study include (1) the retrospective nature of the study, (2) the 

absence of a control group, (3) significant variability in the observation period, (4) the lack of 

objective acoustic assessment and standardised subjective assessment (e.g. VHI score) of the 

voice, which would merit evaluation in future prospective studies. 

Therefore, flexible endoscopic laryngeal surgery, using non-coagulating lasers (Nd:YAG 

(1064 nm), diode (980/1470 nm)), a diathermy loop and flexible biopsy forceps, can be 

considered an alternative to transoral microsurgery in the treatment of benign non-epithelial 

lesions of the larynx in selected patients, opening up a new direction in outpatient laryngeal 

surgery. The proposed techniques/methods allow the limitations of currently used surgical 

methods (transoral microsurgery and OBLS using angiolytic lasers) to be overcome and 

demonstrate applicability in OBLS even in the case of voluminous lesions, particularly in 

patients with risks and contraindications for general anaesthesia and suspended direct 

laryngoscopy. Although flexible endoscopic surgery, performed under local anaesthesia, is less 

precise than transoral microlaryngoscopy, the method is nevertheless attractive due to the 

reduced risks of the procedure for patients, particularly those with comorbidities, as well as 

lower costs and time savings, allowing patients to maintain a comfortable lifestyle. Flexible 

endoscopic surgery is worth considering, particularly in light of patients’ preferences, as many 

opt to avoid general anaesthesia and prefer outpatient laryngeal surgery.   
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4. FELS OF PRECANCEROUS LESIONS OF THE LARYNX 

 

Flexible surgical endoscopy was performed on 97 patients with precancerous laryngeal 

lesions, which were divided into two subcategories: hyperplastic laryngeal lesions (HLL) and 

laryngeal papilloma/papillomatosis (LP).   

 

4.1. Classification of hyperplastic laryngeal lesions 

Following analysis of the endoscopic appearance of HLL, we have developed our own 

endoscopic/clinical classification of HLL, which we consider relevant, use and propose [77, 78]: 

1. Chronic hyperplastic laryngitis (CHL): the vocal cords are thickened, their mucosa is 

hypertrophied, the surface forming a slightly irregular or pleated relief, and the visibility of the 

laryngeal ventricles is reduced. Mucosal hypertrophy may also affect the laryngeal ventricles 

(manifesting as focal prolapse of the laryngeal ventricle mucosa into the lumen), the 

interarytenoid space and the vestibular bands. In cases of pronounced hypertrophy of the vocal 

cords and vestibular bands, the laryngeal lumen may be stenosed, causing dyspnoea. It is 

important to note the diffuse and symmetrical nature of the epithelial changes, which uniformly 

affect both laryngeal halves (figure A2.42); 

2. Chronic hyperplastic laryngitis with keratosis (CHLK): on the hypertrophied mucosa, 

there are focal, semi-transparent, whitish overlays with a flaky appearance and indistinct borders 

(figure A2.43); 

3. Leukoplakia: a flat lesion with a membranous overlay appearance, whitish in colour; its 

surface may be smooth or irregular, with well-defined or blurred borders. The lesion may be 

solitary or multifocal (presented as several separate or confluent foci) (figure A2.44); 

4. Pachydermia: an elevated/raised, plaque-like lesion, whitish in colour, well-defined, 

with a surface that is smooth, rough, wrinkled or irregular, and of a hard consistency (figure 

A2.45); 

5. Verrucous neoplasia: a lesion with the appearance of an exophytic tumour on a broad 

base. Its surface is tuberous, with villiform projections, hard in consistency and whitish in 

colour. The endoscopic appearance often evokes an association with sheep’s wool (figure 

A2.46).  

To briefly summarise the above classification of HLL, we shall highlight the following 

main features: CHL – only diffuse symmetrical hypertrophy (figure A2.42); CHLK – focal 

whitish, flaky overlays (figure A2.43); leukoplakia – a well-defined, flat, whitish lesion (figure 
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A2.44); pachydermia – an elevated/raised whitish lesion (figure A2.45); verrucous neoplasia – 

an exophytic whitish lesion with a verrucous appearance (figure A2.46).    

Some authors consider the term „keratosis” to be purely histological [113]. We agree with 

the experts who use this term in clinical interpretations. Our findings reveal that, when a 

clinician observes a whitish lesion (flat or raised) on the laryngeal mucosa and takes a biopsy, it 

is unlikely that the histological examination will not reveal keratosis. The discrepancies that arise 

in clinical classifications can be explained by the fact that the same lesion may be perceived, 

interpreted, described and named differently by observers. 

Analysing the data in the literature, leukoplakia, according to our classification, 

corresponds to type 1 (flat and smooth leukoplakia) according to Chen M. et al. (2019) [23]; 

pachydermia, according to our classification, corresponds to types 2 and 3 (elevated and smooth 

leukoplakia and irregular-type leukoplakia), according to Chen M. et al. (2019) [23]; and 

verrucous neoplasia, in our classification, corresponds to keratinised papilloma, described by 

Paches A.I. et al. (1988) [210] and Uloza V.(1986) [188] and, in part, to irregular leukoplakia, 

described by Li C. et al. (2018) [126]. 

We consider that behind the terms „hyperkeratosis”, „irregular-type leukoplakia”, 

„keratinised papilloma”, „hard papilloma” or „white papilloma”, often there is, in fact, 

verrucous carcinoma, which is difficult to diagnose due to the thick layer of keratin on the 

surface of the lesion and the high degree of differentiation of the tumour cells. Consequently, 

conventional forceps biopsy is usually unreliable, leading to an inconclusive histological result 

[130]. The rationale for this assumption is based on the fact that papilloma in adults is considered 

by some authors to be a mandatory precancerous condition [188, 211], with a rate of malignant 

transformation of up to 25% [188] and even up to 50% [210], whilst more recent data indicate 

that the rate of malignant transformation of papilloma is 1–7% [43, 102, 157]. Therefore, we 

consider the term „verrucous neoplasia” more appropriate for this type of lesion. The benign or 

malignant nature of this type of lesion can only be established histologically, following a 

thorough examination of the entire lesion or a sufficiently large fragment of the lesion, so that 

the pathologist examines not only the epithelial layer but also, without fail, the stromal 

component of the lesion. 

Having performed over 10 000 endoscopic examinations of the larynx, we have never 

considered it acceptable to classify any laryngeal lesion as „erythroplakia” or 

„erythroleukoplakia” [77]. Upon analysing the interpretation of these lesions in the relevant 

literature, we found some confusion: some authors interpret erythroplakia as a sign of epithelial 

thinning [47], whilst others present it as a plaque-like hyperplastic lesion [39]. Taking into 

account the mention of a substantial rate of carcinoma in biopsy specimens obtained from these 
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lesions [39], we have most likely described these reddish mucosal areas as „hyperemia” and 

defined such lesions in our endoscopic reports as „carcinoma”. 

Gale N. et al. (2000) note that precancerous lesions do not have a characteristic 

macroscopic appearance, and no laryngoscopic finding can be considered suggestive of a 

diagnosis of precancerous lesions [46]. Furthermore, based on data published by Chen M. et al. 

(2019) and Li C. et al. (2018) [23, 126], the presence of dysplasia and carcinoma in a white 

lesion increases as it becomes more elevated and its surface becomes more irregular. Li C. et al. 

(2018) found a strong correlation between the macroscopic appearance of the lesion and its 

degree of dysplasia [126]. A close correlation between the presence of vocal cord hyperaemia 

and high-risk leukoplakia was found by Fang T.J. et al. (2016) and Li L.J. et al. (2021) [37, 127]. 

The authors consider that hyperaemia/redness of the mucosa predicts the malignant potential of 

vocal cord leukoplakia. 

Based on the aforementioned data, we consider that biopsy, taken during flexible 

laryngoscopy using wide/jumbo forceps, is an appropriate approach in cases of leukoplakia (flat 

lesion), but in cases of pachydermia (elevated lesion) or verrucous neoplasia (lesion with an 

exophytic tumour-like appearance), total or subtotal excisional biopsy of the lesion using a 

diathermy loop is preferable, as this allows for a conclusive histological result [77]. 

We performed endoscopic ablation in 30 cases of verrucous neoplasia, of which 28 cases 

(93.3%) were diagnosed as verrucous carcinoma, whilst in 2 cases the malignant nature of the 

lesion was not confirmed histologically. In 26 out of 28 cases (92.9%) of verrucous carcinoma, 

histological confirmation of the diagnosis was only possible following partial excision of the 

lesion using the diathermy loop. We acknowledge the possibility of verrucous carcinoma even in 

cases where the malignant nature of the lesion was not confirmed, as ablation of the lesion in 

those cases was performed following biopsy of the lesion with forceps. Currently, we perform 

the removal of verrucous neoplasia only after a conclusive histological result following the 

acquisition of a sufficiently large tissue fragment using a diathermic loop, so as not to miss any 

carcinoma. Therefore, based on our experience, the endoscopic appearance of verrucous 

neoplasia raises a high suspicion of malignancy [78].  

 

4.2. FELS of hyperplastic laryngeal lesions 

Flexible endoscopic surgical procedures were performed on 46 patients with LLH (men – 

43 (93.5%), women – 3 (6.5%)). The patients’ ages ranged from 20 to 77 y , with a mean of 

53.4±12.0 and a median of 55.5 years (IQR=16.5). All procedures were performed by a single 

surgeon.  
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Hyperplastic laryngeal lesions were represented by the following types of lesions: chronic 

hyperplastic laryngitis with keratosis (n=7 (15.2%)), leukoplakia (n=23 (50.0%)), pachydermia 

(n=14 (30.4%)) and verrucous neoplasia (n=2 (4.3%)). 

The dimensions of the lesions ranged from 0.3 cm to 2.5 cm (mean – 1.1±0.6 cm). 

In the majority of cases (44/46 (95.7%)), the glottic portion of the larynx was affected; in 2 

cases (4.3%), pachydermia of the interarytenoid space was detected (table A3.8). 

Based on the histopathological appearance of the lesions, according to the WHO 

classification (2022) [200], high-grade dysplasia was detected in one case (2.2%), low-grade 

dysplasia was detected in 7 cases (15.2%), and the absence of dysplasia was noted in the 

remaining cases (n=38 (82.6%)). Ultimately, in total, we performed FELS on 30 patients with 

verrucous neoplasia of the larynx, of whom 28 (93.3%) were found to have verrucous carcinoma. 

These cases of carcinoma are not included in the HLL group and are not discussed in this 

chapter, which is devoted to premalignant lesions, but are discussed in another chapter, devoted 

to malignant lesions. 

The following methods/techniques for the eradication of hyperplastic laryngeal lesions 

were used in various combinations: cold surgery using flexible forceps, excision with a 

diathermic loop, and Nd:YAG laser/980/1470 nm diode laser ablation (table A3.9).  

In 42 cases (91.3%), the procedure was performed under local anaesthesia with 

spontaneous breathing, and in 4 cases (8.7%), we used general anaesthesia with SHFJV, the 

flexible endoscope being inserted via the suspended rigid jet laryngoscope. In 31 cases (67.4%), 

the procedure was performed on an outpatient basis. 

The number of treatment sessions ranged from 1 to 9. In 45 out of 46 patients (97.8%), 

treatment was completed in a single session. In one case (massive obstructive verrucous 

neoplasm), eradication of the lesion required 9 treatment sessions (figure A2.47a,b). This case 

was resolved by Nd:YAG laser ablation under local anaesthesia whilst the patient was awake, at 

a time when the clinic did not have the necessary equipment for transoral laser surgery or a high-

frequency jet ventilator, and the patient preferred flexible endoscopic laryngeal surgery (FELS), 

under local anaesthesia whilst awake, performed in repeated sessions, to open laryngeal surgery. 

Following the first session of photoablation of the obstructing lesion, local oedema of the treated 

tissues occurred, with the patient complaining of increasing inspiratory dyspnoea, which led to 

the performance of an emergency tracheostomy. Subsequent endoscopic treatment sessions were 

performed with the tracheostomy in place, and following complete eradication of the lesion, the 

patient was extubated and discharged home in a satisfactory condition. Currently, with the 

available equipment, in cases where the airways are compromised due to massive obstructive 
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lesions, we prefer flexible endoscopy combined with suspended rigid laryngoscopy, under 

general anaesthesia with SHFJV. 

Following endoscopic treatment performed on patients with hyperplastic laryngeal lesions, 

the expected result - complete eradication of the visible lesion - was achieved in all treated cases 

(figures A2.20a–c, A2.21a–c, A2.22a–e, A2.47a,b, A2.48a,b). No complications were recorded 

following the procedures performed, with the exception of the one mentioned above. 

Recurrent lesions were recorded in 3/46 cases (6.5%) in patients with glottic pachydermia 

at 3, 11 and 93 months, respectively, following the endoscopic procedure. In 2 of the 3 cases, 

treatment of the recurrent lesions was performed by repeated FELS, and in the third case the 

patient refrained from repeated intervention, as he was in the postoperative period following 

prostatectomy for prostate cancer.   

Invasive carcinoma was diagnosed in 2/46 patients (4.3%) who continued to smoke after 

surgery: one patient with CHLK, after 22 months, and one patient with pachydermia, after 103 

months from endoscopic intervention. 

The functional effects of endoscopic treatment were assessed based on the patients’ 

subjective assessment of their own voices. More than half of the patients who underwent surgery 

(54.3%) rated their post-operative voice as normal. The remaining patients presented with 

varying degrees of dysphonia following surgery (table A3.10).  

Voice quality depended largely on the size and location of the lesion. Involvement of the 

anterior commissure (AC) and a diffuse bilateral process worsen the prognosis regarding voice 

quality. Severe dysphonia was observed postoperatively in 6 patients, of whom: in 2 cases, the 

patients had previously undergone cordectomy for carcinoma of the contralateral vocal cord; in 3 

cases, diffuse involvement of both vocal cords was observed; and in one case, vocal cord 

pachydermia developed against a background of chronic hyperplastic laryngitis.  

In the treatment of HLL, both oncological efficacy and the preservation of vocal function 

are important. There are always trade-offs, and priorities are set following the assessment of the 

lesion’s malignant potential and the patient’s preferences. In this regard, we agree with Gale N. 

et al. (2016), who argue that the oncological approach, recognising the potential for malignancy 

in HLL, must take precedence over voice quality [45]. 

The period of clinical observation without local recurrence following endoscopic 

intervention ranged from one month to 266 months (mean: 62.4±72.0, with a median of 24.0 

months (IQR=99.5) (table A3.11). 

As with BNELL, we support the position of Wellenstein D.J. et al. (2020) [197] and 

consider that the aim of endoscopic treatment should be the complete removal/eradication of the 

visible lesion.  
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The non-angiolytic laser (Nd:YAG (1064 nm) or diode (980/1470 nm)) was the primary 

instrument for treating hyperplastic laryngeal lesions, being used in 45 out of 46 cases (97.8%), 

biopsy forceps were used in 3 cases (6.5%) and the diathermy loop in 3 cases (6.5%) (table 

A3.9). In our experience, the use of the diathermy loop leads to a significant reduction in 

operating time, which is very important for increasing the completion rate in outpatient surgery. 

Currently, we use the diathermic loop as the first-line instrument in all verrucous neoplasms, so 

as not to miss verrucous carcinoma, which can easily be underdiagnosed when using traditional 

biopsy via forceps [72]. 

We consider the results obtained in this study to be encouraging and comparable to the 

capabilities of traditional transoral CO2 laser microsurgery, and superior to the results obtained 

in OBLS of HLL using angiolytic lasers; we believe that OBLS is the optimal modality for the 

diagnosis and effective treatment of HLL.  

Given that leukoplakia, even without dysplasia, can progress to carcinoma, close 

monitoring of patients with HLL is recommended, regardless of the initial histological response 

[113, 140]. We recommend follow-up examinations after surgery at least once every 3 months 

during the first 2 years, and subsequently at least once a year. 

The limitations of this study include: (1) the retrospective nature of the study, (2) the 

insufficient number of observations to make categorical statements, (3) the lack of a control 

group, (3) significant variability in the observation period, (4) the lack of objective acoustic 

assessment and standardised subjective assessment (e.g., the VHI score) of the voice, which 

would merit evaluation in future prospective studies. 

 

4.3. FELS of laryngeal papilloma/papillomatosis   

Flexible laryngoscopic laryngeal surgery was performed to treat 51 patients with laryngeal 

papilloma/papillomatosis (LP) (men – 29 (56.9%), women – 22 (43.1%).  The patients’ ages 

ranged from 19 to 77 years, with a mean of 44.1±15.7 years and a median of 44.0 years 

(IQR=22.0). All procedures were performed by a single surgeon.  

The size of the lesions ranged from 0.2 cm to 3.0 cm (mean – 1.6±0.8 cm). 

In the majority of cases (46/51 (90.2%)), the glottic portion of the larynx was affected; in 4 

cases (7.8%), isolated involvement of the vestibular/supraglottic portion was recorded, and in 2 

cases (4.0%) of the – extension of the laryngeal lesion into the trachea (Table A3.12). The 

diagnosis of LP was confirmed histologically by biopsy performed under local/topical 

anaesthesia.  
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We applied the following methods/techniques for the eradication of papillomatous lesions, 

in various combinations (table A3.13): cold surgery using flexible forceps, excision with a 

diathermy loop, and Nd:YAG laser/980/1470 nm diode laser ablation.  

In 40 cases (78.4%), the procedure was performed under local anaesthesia with 2% 

lidocaine and spontaneous breathing, and in 9 cases (17.6%), the procedure was performed under 

general anaesthesia, combining flexible laryngoscopy with suspended rigid laryngoscopy using 

SHFJV. In 2 patients (3.9%), both types of anaesthesia were used in different sessions.   

In 24 cases (47.1%), the procedures were performed on an outpatient basis.  

The number of sessions per course of treatment required for the ablation of papillomatous 

proliferations ranged from 1 to 7 (mean: 1.4 ± 1.4). In 43/51 patients (84.3%), ablation of the 

lesions was performed in a single session, and in 8 cases (15.7%), repeated treatment sessions 

were required (table A3.14). In 3 patients with extensive papillomatous lesions, 6–7 sessions of 

endoscopic treatment were performed to eradicate the lesion (figure A2.49a–e).  These cases 

were resolved by Nd:YAG laser ablation under local anaesthesia whilst the patient was awake, at 

a time when the clinic did not have the necessary equipment for transoral laser surgery and a 

high-frequency jet ventilator, and the patients preferred FELS under local anaesthesia whilst 

awake, performed in repeated sessions, to open laryngeal surgery. Currently, with the available 

equipment, in cases where the airways are compromised due to massive obstructive lesions, we 

prefer flexible endoscopy, combined with suspended rigid laryngoscopy, under general 

anaesthesia with superimposed high-frequency jet ventilation. 

Following endoscopic treatment in patients with LP, the expected outcome (complete 

eradication of the visible lesion) was achieved in all treated patients (figures A2.23a–c, A2.24a–

c, A2.25a–d, A2.50a,b). In one case, a toxic reaction to lidocaine was observed, arising from an 

overdose of the local anaesthetic during the surgical procedure, which was successfully resolved. 

No other complications associated with the procedure were recorded. 

Tumour recurrence was established in 18/51 cases (35.3%), necessitating repeat procedures 

at intervals ranging from 1 month to 188 months. The number of repeated courses of surgical 

treatment per patient ranged from 1 to 6 (average – 2.7) (table A3.15). 

Malignancy (the development of invasive carcinoma) was observed in only one case (2%) 

during the follow-up period for patients with LP. We present this case below.   

Patient S, a 35-year-old woman, presented to the clinic complaining of severe dysphonia 

that had persisted for 3 months. Fibrolaryngoscopy: In the anterior third of the left vocal cord, a 

flattened polypoid formation with a broad base, measuring 0.3×0.6 cm, was noted; the surface 

was slightly irregular and pink in colour. Conclusion: Polyp of the left vocal cord. Complete 

removal of the visible polypoid lesion was performed via cold surgery, using biopsy forceps. 
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Histological examination: Squamous cell papilloma with koilocytosis. The patient attended a 

follow-up appointment 188 months (15 years and 8 months) after the operation, complaining of 

moderate dysphonia for 3 months. Fibrolaryngoscopy: Both laryngeal halves are mobile during 

phonation. The vocal cords are slightly thickened, with their mucosa being slightly 

hypertrophied. In the anterior third of the left vocal cord, an exophytic mass is evident, with a 

broad base of attachment, measuring 0.3×0.5 cm; the surface is slightly irregular, whitish in 

colour, and soft in consistency. Conclusion: Polypoid lesion (possibly a papilloma) of the left 

vocal cord against a background of chronic hyperplastic laryngitis. Complete cold endoscopic 

excision of the laryngeal lesion was performed using biopsy forceps. Histological examination: 

Squamous cell papilloma with moderate dysplasia. The patient attended a follow-up appointment 

24 months (2 years) after the last operation, complaining of pronounced dysphonia for 3 months. 

Fibrolaryngoscopy: The vocal cords are thickened, and their mucosa is slightly hypertrophied. A 

scar membrane (synechia) is evident in the region of the anterior commissure. In the anterior 

two-thirds of the left vocal cord, a flattened polypoid formation is evident, with an elongated 

appearance, elastic consistency, and a smooth surface. In the anterior third of the left vocal cord, 

on the superior surface, a raised lesion is evident, measuring up to 0.8 cm, with a tuberous 

surface and a whitish colour. Biopsy. Conclusion: Chronic hyperplastic laryngitis. Synechia in 

the region of the anterior commissure. Oedematous polyp of the left vocal cord. Carcinoma of 

the left vocal cord or, possibly, pachydermia (figure A2.51a). Histological examination: 

Keratinised squamous cell carcinoma (G2). Complete ablation of the visible tumour was 

performed using a 980/1470 nm diode laser, under local anaesthesia, with spontaneous breathing, 

on an outpatient basis (figure A2.51b). 

The functional/vocal outcome of endoscopic treatment of LP was assessed based on the 

patient’s subjective assessment of their voice. More than half of the operated patients (58.8%) 

rated their voice as normal after surgery. The remaining patients presented with varying degrees 

of postoperative dysphonia (table A3.16). The functional outcome was largely influenced by the 

location and extent of the lesion, as well as previous surgical interventions on the larynx. 

Involvement of the anterior commissure, extensive bilateral lesions, and scarring of laryngeal 

tissues following repeated surgical procedures worsen the vocal outcome. Both patients with 

severe dysphonia had a history of recurrent juvenile LP, with multiple laryngeal surgeries. 

The period of clinical observation without local recurrence following endoscopic 

intervention ranged from 2 months to 268 months (mean – 72.0±67.1, with a median of 56 

months (IQR=88.5)) (table A3.17). In the group of patients without established recurrence 

(n=33), the observation period ranged from 2 months to 203 months (mean – 74.6±64.8, with a 

median of 56 months (IQR=91.0)), and in the group of patients with recurrent disease (n=18), 
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following the last surgical procedure, this period ranged from 3 months to 268 months (mean – 

67.2±72.9, with a median of 41 months (IQR=74.5)). 

Although many experts in the field of LP treatment consider it prudent to avoid excessive 

radicalism during surgery, emphasising the protection of anatomical structures important for 

phonation and ensuring an airway calibre sufficient for breathing, the recurrent nature of the 

disease presenting a challenge for any study on the efficacy of LP treatment [31, 43, 102, 115], 

our aim was the complete eradication of all visible papillomatous lesions, taking into account the 

potential for LP to become malignant. In the surgical treatment of LP, complete eradication of 

the lesion is often associated with a more guarded prognosis regarding voice quality, particularly 

when the lesion affects the anterior commissure. Priorities were set based on the lesion’s 

potential for malignancy and the patient’s preferences. In our experience, patients opted for 

complete eradication of the visible lesion following surgery, preferring the removal of the 

papillomatous lesion - even with the prospect of a poorer vocal outcome - over preserving the 

residual lesion, with the prospect of its progression, in order to achieve a better vocal outcome.    

The non-angiolytic laser (Nd:YAG (1064 nm) or diode (980/1470 nm)) was the primary 

instrument in the endoscopic treatment of LP, being used in 46/51 cases (90.2%), biopsy forceps 

were used in 7 cases (13.7%), and the diathermic loop in 17 cases (33.3%) (table A3.13).   

In the English-language literature available to us, we found no publications regarding the 

use of the Nd:YAG laser or the 980/1470 nm diode laser via a flexible endoscope in the 

treatment of LP. Based on the available information, the material presented (51 patients with LP, 

for whom the non-angiolytic laser (Nd:YAG/980/1470 nm diode) was used separately or in 

combination with other endoscopic techniques) is the largest series reported in the literature to 

date [81]. The caution shown by laryngologists regarding the use of the Nd:YAG laser in the 

treatment of laryngeal lesions can be explained by the fact that the penetration capacity of this 

type of laser into biological tissues is greater than that of other types of lasers used, resulting in 

concerns regarding excessive thermal damage to adjacent tissues, scarring of the superficial 

lamina propria and the formation of synechiae in the anterior commissure region. We consider 

that collateral thermal damage caused by the Nd:YAG laser can be minimised by using the laser 

following cold surgery or diathermy loop excision, as a second-line tool, for the ablation of 

residual lesions only.  

We prefer to use the diathermic loop as a first-line instrument in cases where there is a 

clearly evident exophytic component of the lesion, and the non-angiolytic laser is applied for the 

eradication/vaporisation of the residual lesion only. This technique was used for the first time in 

the endoscopic treatment of LP (Patent MD 1492 Z 2021) [68]. In our experience, the use of the 

diathermic loop leads to a significant reduction in operating time, which is very important for 
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increasing the rate of completed treatment in OBLS. Furthermore, laser ablation/vaporisation, 

preceded by resection with a diathermic loop, compared to the use of the laser as a single 

instrument, allows for a reduction in thermal damage to adjacent tissues, and can also be used in 

large and obstructing lesions, which present a major limitation for non-ablative techniques using 

angiolytic lasers, and enhances the safety of the procedure (figure A2.25a–d). We consider 

Nd:YAG (1064 nm)/diode (980/1470 nm) laser ablation, preceded by diathermic excision, to be 

safe and effective, particularly for large and obstructing papillomatous lesions.  

We consider the results of applying FELS techniques/methods, as obtained in this study, to 

be encouraging and comparable to the capabilities of TLMS using a CO2 laser and superior to 

the results obtained in OBLS of LP using angiolytic lasers; the proposed methods are applicable, 

including for the eradication of voluminous lesions, which present a significant limitation for 

non-ablative laser techniques in the treatment of LP.  

Our data on complete resolution of the disease (absence of recurrence was recorded in 

64.7% of our cases) are comparable to the data presented by Mao W. et al. (2023), who reported 

their experience of using the KTP laser in an outpatient setting for the treatment of LP, noting 

complete resolution of the disease in 66.7% of cases [128]. 

According to data published by Del Signore A.G. et al. (2016), 50% of patients with LP 

treated with angiolytic lasers (PDL and KTP) required repeat treatment sessions [30]. Our data 

show that only 15.7% of treated patients required repeat treatment sessions to eradicate the 

lesion. We therefore consider that the use of non-angiolytic lasers (Nd:YAG (1064 nm) and 

diode (980/1470 nm)) allows for a considerable reduction in the number of sessions required to 

eradicate the lesion. Another disadvantage of treatment with angiolytic lasers is the lack of a 

clear endpoint, resulting in suboptimal treatment that requires repeated unplanned surgical 

interventions in approximately 20% of cases [30]. The techniques we propose are free from this 

disadvantage, as lesion eradication is visually/endoscopically monitored during the procedure, 

and the endpoint (vaporisation/disappearance of the visible lesion) can be documented at the end 

of the endoscopic operation (figure A2.24b, A2.52b).   

According to the results obtained, the techniques proposed for the treatment of LP fit 

perfectly within the OBLS concept, which is a solution for rapid diagnosis and treatment, with 

minimal risks to the patient. Taking into account the recurrent nature of the disease and the 

prospect of repeated/multiple surgical interventions, OBLS via FELS offers patients the 

opportunity to avoid multiple general anaesthesias with muscle relaxation in the operating 

theatre, which are associated with increased morbidity. 

Among the limitations of this study, we note: (1) the retrospective nature of the study, (2) 

the insufficient number of observations for categorical statements, (3) the lack of a control 
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group, (4) significant variability in the observation period, (5) the lack of objective acoustic 

assessment and standardised subjective assessment (e.g., VHI score) of the voice, which would 

merit evaluation in future prospective studies. 

Therefore, FELS using non-angiolytic lasers (Nd:YAG (1064 nm), diode (980/1470 nm)), 

a diathermic loop and flexible biopsy forceps, can be considered an alternative to transoral 

microsurgery in the treatment of precancerous laryngeal lesions in selected patients, opening up 

a new direction in OBLS for this patient group. The proposed techniques/methods allow for the 

overcoming of certain limitations of currently used surgical methods (transoral microsurgery and 

OBLS using angiolytic lasers) and demonstrate applicability in OBLS, particularly in patients 

with risks and contraindications for general anaesthesia and direct suspended laryngoscopy. The 

proposed method is attractive due to the reduced risks of the procedure for patients, particularly 

those with comorbidities, as well as cost savings and time efficiency, allowing patients to 

maintain a comfortable lifestyle. Given that both HLL and LP are lesions with a high potential 

for recurrence, FELS, being performed on an outpatient basis, offers this category of patients the 

possibility of avoiding repeated interventions under general anaesthesia in an inpatient setting, 

which are associated with increased morbidity. Flexible endoscopic surgery is worth considering, 

taking into account patients’ preferences, as many of them opt to avoid general anaesthesia and 

prefer outpatient laryngeal surgery. Prospective studies, involving a larger number of patients 

and a longer follow-up period, are required to validate the proposed approach to the treatment of 

precancerous laryngeal lesions and to draw definitive conclusions.   
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5. FELS OF GLOTTIC CANCER  

Flexible endoscopic surgery was performed on 140 patients with glottic cancer (men – 131 

(93.6%), women – 9 (6.4%)). The patients’ ages ranged from 18 to 83 years, with a mean of 

58.7±10.5 and a median of 59.0 years (IQR=13.3). The histological structure of the tumours was 

as follows: squamous cell carcinoma – 108 (77.1%), verrucous carcinoma – 24 (17.1%), 

verrucous carcinoma of the hybrid type – 4 (2.9%) and spindle cell carcinoma – 4 (2.9%). 

Depending on tumour extent, 41 patients (29.3%) were diagnosed with a cT1a-stage tumour, 36 

patients (25.7%) with cT1b (vocal cord carcinoma involving the anterior commissure was staged 

as cT1b), 56 patients (40.0%) – cT2a (due to supraglottic and/or subglottic extension of the 

tumour, without impairment of vocal cord mobility), and in 7 patients (5.0%) – cT2b (due to 

supraglottic and/or subglottic extension of the tumour, with impairment of vocal cord mobility) 

[7, 201]. Given that the eradication of neoplastic lesions via photoablation precludes histological 

examination of the margins of the resected specimen, the assessment of tumour stage according 

to the „T” criterion was performed clinically, based on endoscopic and imaging findings. 

Therefore, when the „T” criterion is mentioned in this paper, the „cT” criterion is implied.  

All procedures were performed by a single surgeon. No complications associated with 

FELS were recorded during or after the procedure. No patient reported swallowing difficulties in 

the postoperative period.  

 

5.1. Survival analysis of patients with glottic cancer  

We performed an analysis of overall survival (figure A2.53), cumulative mortality rate 

(figure A2.54), univariate analysis of survival according to the treatment method applied (figure 

A2.55) and tumour stage (figure A2.56) , as well as a multivariate survival analysis, with the 

included predictors being sex, age, treatment methods, endoscopic techniques, tumour stage and 

histological type of tumour (figure A2.57). 

5.1.1 Kaplan–Meier curve for overall survival 

The vertical axis (figure A2.53) shows the probability of survival, and the horizontal axis 

shows time (in months). The blue curve represents the Kaplan–Meier estimate, and the light blue 

band shows the 95% confidence interval. A steady decline in survival is observed over the 

follow-up period, with a rapid reduction in the first 200 months. After approximately 200–220 

months, the curve stabilises around a survival rate of ~20%, suggesting that some patients have 

survived for a longer period. The shape of the curve indicates significant early and intermediate 

mortality, with a plateau after ~200 months, which may reflect the selection of a group of 

patients with a better prognosis. 
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5.1.2. Kaplan–Meier curve for the cumulative rate of events/deaths (cumulative 

incidence) 

In this case (figure A2.54), the vertical axis represents the cumulative probability of 

experiencing the event (death) over time. The curve rises progressively throughout the follow-up 

period, reaching ~80% at 300 months. The confidence interval widens after 200 months, 

reflecting the decreasing number of patients still at risk. The interpretation of this curve 

complements that of the survival curve: if survival at 300 months is ~20%, then the probability 

of death by that point is ~80%.  

The median survival time was 156 months. The 95% confidence interval for median 

survival ranges from 100 to 192 months. This means that half of the patients survived for 156 

months or less, whilst the other half survived longer than this. The relatively wide CI suggests 

significant variability in prognosis, which is consistent with the diversity of clinical factors (age, 

tumour stage, histological type) identified also with the Cox model as determinants of survival. 

5.1.3. Univariate survival analysis  

Comparative analysis of patient survival in different treatment groups (Kaplan–

Meier and log-rank test) 

The Kaplan–Meier plot shows patient survival according to the treatment method used 

(figure A2.55): FELS (flexible endoscopic laryngeal surgery) and FELS+RT (endoscopic 

surgery + adjuvant radiotherapy). The curve for patients treated with FELS alone (orange) 

remains visibly above the curve for patients treated with FELS+RT (blue), indicating better 

survival in the FELS group. The difference becomes evident from the very first months and 

persists throughout the follow-up period. At 200 months, survival in the FELS group is higher 

(~40%) compared with the FELS+RT group (~25%). The log-rank test confirmed the difference 

between the two groups: χ² = 13.76, p = 0.0002, -log2(p) ≈ 12.23. In this dataset, patients treated 

exclusively with FELS had significantly better overall survival than those who received 

combined treatment (FELS+RT). This result may reflect the fact that patients in the FELS+RT 

group initially had more advanced tumours or more unfavourable clinical characteristics, which 

necessitated adjuvant RT. Therefore, the difference in survival could be explained by both the 

effect of the therapy and the initial selection of cases. 

Kaplan–Meier analysis of survival by tumour stage 

The graph shows the survival curves for patients with glottic tumours classified as stages 

T1a, T1b, T2a and T2b (figure A2.56).  
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Statistical results (log-rank test, pairwise comparisons) 

 Overall comparison (all stages): χ² = 10.71, p = 0.013 (the difference between stages is 

significant). 

 Pairwise comparisons: 

T1a vs T1b: p = 0.45 → no significant difference. 

T1a vs T2a: p = 0.20 → no significant difference. 

T1a vs T2b: χ² = 13.61, p < 0.001 → significant difference, with reduced survival at T2b. 

T1b vs T2a: p = 0.37 → no significant difference. 

T1b vs T2b: χ² = 9.54, p = 0.002 → significant difference, with a poor prognosis for T2b. 

T2a vs T2b: p = 0.054 → no significant difference. 

Interpretation of the Kaplan–Meier curves 

T1a and T1b: the curves are similar, suggesting a similar prognosis; both show relatively 

good survival, with a gradual decline. T2a: survival is noticeably lower than in T1, but the 

difference did not reach statistical significance (probably due to the number of patients). T2b: the 

curve drops rapidly, indicating a dramatically worse prognosis compared to all other stages. 

Therefore, stage T2b is associated with the lowest survival and represents a major negative 

prognostic factor. T1a and T1b do not differ significantly from one another, suggesting a 

comparable prognosis in the early stages. The progressive difference in survival between T1/T2a 

and T2b validates the results obtained in the Cox model, where T2b emerged as an unfavourable 

prognostic factor (see section below). 

5.1.4. Multivariate survival analysis  

Multivariate survival analysis was performed using a Cox proportional hazards model 

(CoxPH), with time to event/death (months) and patient status (death) as dependent variables 

(figure A2.57). The analysed cohort included 140 patients, of whom 62 events (deaths) were 

observed during the follow-up period. The baseline function was estimated using the Breslow 

method. 

The overall model proved to be statistically significant according to the chi-square test (χ² 

= 31.43, df = 10, p < 0.001), confirming that the included variables contribute significantly to 

explaining the variation in survival. The goodness of fit (C-index) was 0.68, suggesting moderate 

predictive power of the model. The partial AIC value (494.49) indicates a reasonable fit of the 

model to the data. 
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Analysis of included predictors 

The coefficient for sex was positive (coef = 0.57, HR = 1.76), indicating a trend towards 

increased risk of death in men compared with women. However, the confidence interval (95% 

CI: 0.50–6.21) is wide, and the p-value (0.38) shows that the difference is not statistically 

significant. 

Age was a significant predictor (coef = 0.05, HR = 1.05, 95% CI: 1.02–1.08, p < 0.005). 

Thus, each additional year of age is associated with an approximately 5% increase in the risk of 

death. This result highlights the importance of age as a major prognostic factor in glottic cancer. 

The use of different endoscopic techniques did not significantly influence survival (coef = 

-0.23, HR = 0.80, 95% CI: 0.36–1.76, p = 0.58). This suggests that the type of endoscopic 

technique used is not a determining factor for prognosis. 

The treatment methods analysed (FELS vs FELS+RT) showed a non-significant reduction 

in risk (coef = -0.21, HR = 0.81, 95% CI: 0.36–1.85, p = 0.62). This result suggests that, within 

the study cohort, the choice of treatment method did not significantly influence overall survival. 

Tumour stage: 

T1b: coef = 0.32, HR = 1.38, 95% CI: 0.64–2.96, p = 0.42 – non-significant, but indicates 

a trend towards a poorer prognosis compared with T1a. 

T2a: coefficient = 0.33, HR = 1.39, 95% CI: 0.67–2.87, p = 0.38 – also non-significant, but 

confirms the trend towards increased risk. 

T2b: coefficient = 1.88, HR = 6.53, 95% CI: 1.50–28.55, p = 0.01 – statistically 

significant, indicating a six-fold increase in the risk of death compared with T1a. These results 

confirm the importance of T2b tumour stage as a negative prognostic factor. 

Histological type: 

Squamous cell carcinoma: coef = -1.55, HR = 0.21, 95% CI: 0.06–0.81, p = 0.02 – 

significant, with a clear protective effect. Patients with conventional squamous cell carcinoma 

have an approximately 5-fold lower risk of death compared with the reference group (hybrid 

variant verrucous carcinoma). 

Spindle cell carcinoma: coef = -0.85, HR = 0.43, 95% CI: 0.08–2.22, p = 0.31 – not 

significant, but suggests a possible reduction in risk. 

Verrucous carcinoma: coef = -1.26, HR = 0.28, 95% CI: 0.07–1.10, p = 0.07 – borderline 

significant, indicating a protective trend. 

Overall interpretation: 

The results highlight three main factors associated with survival in patients with glottic 

cancer: (1) advanced age consistently and significantly increases the risk of death; (2) T2b stage 

correlates with a significantly poorer prognosis, being a major negative factor; (3) the 
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histological variant of conventional squamous cell carcinoma represents a favourable factor, 

being associated with a significant reduction in the risk of death. Factors related to sex, treatment 

methods and endoscopic techniques did not demonstrate statistically significant effects on 

survival. Our results support the observations reported in other studies, which mention more 

modest oncological outcomes of treatment for T2b-stage glottic carcinoma, compared to those 

achieved in stage T2a, both with RT and TLMS [42, 90], a fact which has likely led to the 

subdivision of stage T2 into the subcategories T2a and T2b in some scientific publications [42, 

90, 201].   

 

5.2. Five-year oncological outcomes in the endoscopic treatment of glottic cancer 

For the analysis of long-term oncological outcomes, the following patients were excluded 

from the study: those who were under observation for less than 5 years following the endoscopic 

procedure (n=20), patients who were lost to follow-up within 5 years of the endoscopic 

procedure (n=6) and patients who died from causes unrelated to the primary disease within 5 

years of the endoscopic procedure (n=18).  

A total of 96 patients met the selection criteria for this study: 88 men (91.7%) and 8 

women (8.3%). The patients’ ages ranged from 18 to 83 years (mean 57.1±10.5 years, with a 

median of 57.0 years (IQR=14.0). The histological structure of the tumours was as follows: 

squamous cell carcinoma – 75 (78.1%), verrucous carcinoma – 15 (15.6%), hybrid verrucous 

carcinoma – 4 (4.2%) and spindle cell carcinoma – 2 (2.1%). The primary tumour was recorded 

in 87 (90.6%) of cases, and 9 patients (9.4%) presented with a recurrent (n=4) or persistent (n=5) 

tumour following RT. Depending on tumour extent, 27 patients (28.1%) were diagnosed with 

T1a-stage tumour, 26 patients (27.1%) with T1b, 40 patients (41.7%) with T2a, and 3 patients 

(3.1%) - T2b. Involvement of the anterior commissure (AC) was recorded in 66 cases (68.8%). 

The macroscopic appearance of the tumour lesions in the is shown in table A3.18. Tumours with 

exophytic and mixed growth patterns without ulceration predominated (76.0%). 

In 71 cases (74.0%), only endoscopic treatment was administered, whilst in the remaining 

25 cases (T1b (n=2), T2 (n=23)) (26.0%), postoperative RT was also administered. The reasons 

for offering adjuvant RT to some of the patients with T1b-T2 tumours were as follows: (1) a 

large infiltrative tumour extending to the anterior commissure (FELS was considered from the 

outset as the method for achieving cytoreduction, to enhance the efficacy of RT); (2) the 

surgeon’s uncertainty regarding the oncological radicality of the ablation performed; (3) an 

unfavourable histopathological appearance in the tissue samples obtained by biopsy from the site 

of the eradicated tumour. 
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The following endoscopic techniques were used for tumour eradication: Nd:YAG laser 

(1064 nm)/diode laser (980/140 nm) ablation – in 64 (66.7%) cases and laser ablation preceded 

by tumour excision with a diathermic loop – in 32 (33.3%) cases. The number of treatment 

sessions ranged from 1 to 9 (mean – 1.6±1.2, with a median of 1.0 (IQR=1.0). In 68 (70.8%) 

cases, treatment was completed in a single session.  

Procedures under local/topical anaesthesia, with spontaneous breathing, were performed in 

57 (59.4%) patients, whilst general anaesthesia with muscle relaxation and SHFJV was used in 

39 (40.6%) cases. 

Five-year overall survival and ultimate disease control, including salvage treatment, was 

achieved in 82/96 cases (85.4%).  

Disease-free survival (DFS) was achieved in 75 cases (78.1%).  

Local control was recorded in 76 cases (79.2%).  

Recurrence/persistence of the primary tumour was recorded in 17 cases (17.7%). In 15 out 

of 17 cases (88.2%), disease recurrence was diagnosed within the first 2 years following surgery, 

and in 2 cases – more than 4 years later. Successful salvage treatment for tumour recurrence was 

performed in 7/17 patients (41.2%): 3 patients underwent repeat flexible endoscopic laser 

surgery (FELS), salvage RT was administered to 1 patient, open partial laryngectomy was 

performed in 1 patient, and 2 patients underwent total laryngectomy.  

Death due to the primary disease was recorded in 14 out of 96 cases (14.6%). Progression 

of the primary tumour was observed in 10 of these cases, regional lymph node metastasis 

without recurrence of the primary tumour in 3 cases, and cerebral metastasis was found in one 

case. Within one year of the endoscopic surgery, 3 patients (21.4%) died; after the first year – 3 

(21.4%); after the second year – 3 (21.4%); after the third year – 1 (7.2%); and after the fourth 

year – 4 (28.6%). 

Cure with preservation of the larynx was achieved in 80/96 (83.3%) cases.  

Ultimate disease control by FELS alone (without radiotherapy and/or salvage OPL) was 

achieved in 78/96 (81.3%) of patients.     

We analysed the 5-year outcomes of glottic cancer treatment according to tumour stage 

(table A3.19). The data obtained show a decline in the oncological outcomes of treatment in 

relation to increasing tumour stage across all analysed criteria, with statistical significance 

observed for 8 out of 9 criteria (UDC, OS, DSS, DFS, LC, UDC FELS, CLP, DD). The best 

outcomes were achieved in the group of patients treated at stage T1a, with all patients alive, 

cured of the disease and with their larynx preserved, whilst the most unfavourable outcomes 

were recorded in the group of patients at stage T2b (all 3 patients died as a result of progression 

of the primary disease).   
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Analysis of the long-term (5-year) outcomes of glottic cancer treatment according to 

anterior commissure (AC) involvement shows that patients with tumour extension to the AC had 

less favourable oncological outcomes compared with those in whom the AC was not affected. 

AC involvement worsens treatment outcomes according to all oncological criteria analysed, with 

statistical significance observed according to the CLP criterion (p=0.039) (table A3.20). 

General anaesthesia with muscle relaxation and SHFJV showed no advantage over 

local/topical anaesthesia with spontaneous breathing in terms of long-term (5-year) oncological 

outcomes, with statistical significance observed for 5 out of 9 criteria analysed (UDC, OS, DSS, 

CLP, DD) (table A3.21). 

Our expectations regarding the combination of FELS with postoperative RT in T1b-T2 

glottic tumours were associated with improved oncological outcomes, but the results obtained do 

not support this hypothesis. The results in the group of patients who received the combined 

treatment proved to be even inferior to those in the group of patients treated with FELS alone 

according to all the oncological criteria analysed, reaching statistical significance for 8 out of 9 

criteria (UDC, OS, DSS, DFS, LC, UDC FELS, CLP, DD) (table A3.22, A3.23).  

The functional outcome (voice quality) was largely dependent on the extent/stage of the 

tumour and, in particular, on tumour involvement of the AC. The results obtained demonstrate, 

with statistical significance (p<0.001), that the functional/vocal outcome is impaired in relation 

to increasing tumour stage and AC involvement (table A3.24). In the majority of patients with 

T1a lesions (70.4%), satisfactory voice quality or minor dysphonia was recorded. Over half of 

patients with T2-stage disease (51.6%) presented with severe dysphonia after treatment, and 

moderate or severe dysphonia was recorded in 77.3% of patients with T1-stage disease with AC 

involvement. It is worth noting that none of the patients observed with a preserved larynx 

expressed any regrets regarding their choice of treatment method, regardless of voice quality. 

Based on currently published data, this study presents the largest series of patients treated 

by FELS and followed up for 5 years [63]. 

We note that the 5-year oncological outcomes of FELS for glottic cancer, presented in this 

study, are comparable to the published long-term results obtained with TLMS and RT.  

According to our data, the UDC, including salvage therapy, for T1 and T2 glottic cancer 

was 94.3% (T1a – 100%, T1b – 88.5%) and 74.4% (T2a – 80%, T2b – 0%), respectively. The 

UDC rate, including salvage therapy, reported in the literature following TLMS was: for T1 

disease: 97% [35], 96% [208]; for T2 disease: 80% [208]. The UDC rate, including salvage 

therapy, reported in the literature following RT for T1 disease was: 98% [144], 90.3% [40]; for 

T1a disease: 90.3% [134]. 
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According to our data, the LC/DFS for T1 and T2 disease was, respectively: 86.8% (T1a – 

92.6%, T1b – 80.8%) and 69.8%/67.4% (T2a – 72.5%, T2b – 33.3%/0%). According to the 

literature, LC/DFS following TLMS was: for T1 disease: 85% [145], 86.3% [35], 85–87% [174], 

75% [36]; for T1a disease: 76.1% [21], 92.3% [124], 93.1% [33], 69% [36]; for T1b disease: 

74.1% [124], 75% [4], 77% [49], 55.6% [33]; for T2 disease: 72.7% [124], 66–82% [174], 59% 

[147], 77.3% [195], 75.4% [20]. Following primary RT, LC/DFS was, according to the 

literature: for T1 disease: 85–88% [136], 93% [144], 88% [104], 82.1% [40], 73.6%–94% [138], 

79% [134], 87% [36]; for T1a disease: 94% [110], 86.5% [138], 77% [134], 78% [36]; for T1b 

disease: 87% [49], 83% [110], 83.6% [138], 81% [134]; for T2 disease: 70–73% [136], 73% 

[144], 67% [104]; 18% [35], 77% [29], 75.8% [195], 75.6% [20], 71% [36]. 

Ultimate disease control achieved solely through endoscopic surgery, according to our 

data, was as follows for T1 and T2 disease, respectively: 90.6% (T1a – 96.3%, T1b – 84.6%) and 

69.8% (T2a – 75.0%, T2b – 0%). According to the literature, ultimate disease control (UDC) 

achieved solely by TLMS was: for T1 disease: 87% [146], 90% [145], 93–95% [174]; for T1a 

disease: 94% [48], 98% [124], 98% [24]; for T1b disease: 91% [48], 83.3% [124], 90% [24]; for 

T2 disease: 81.8% [124], 79–86% [174], 76% [147].    

According to our data, cure with larynx preservation was: for T1 and T2 disease, 

respectively, 92.5% (T1a – 100%, T1b – 84.6%) and 72.1% (T2a – 77.5%, T2b – 0%). 

According to the literature, the larynx preservation rate following TLMS was: for T1 disease: 

91.7% [35], 99% [208], 94–98% [174]; for T1a disease: 97.3% [21], 95% [168], 69–100% [36]; 

for T2 disease: 80% [208], 82–95% [174], 88.8% [92], 84% [147]. The larynx preservation rate 

following primary RT was, according to the literature: for T1 disease: 82% [134]; for T1a 

disease: 77% [168], 77–93% [36]; for T2 disease: 60.4% [44]. 

Death from the primary disease, according to our data, was: for T1 and T2 disease, 

respectively, 5.7% (T1a – 0%, T1b – 11.5%) and 25.6% (T2a – 20%, T2b – 100%). The 

mortality rate from the primary disease following TLMS, as reported in the literature, was: for 

T1 disease: 1.5% [202]. Mortality from the primary disease following primary RT, according to 

the literature, for T1-T2 disease was 11.2% [134]. 

The local recurrence rate, according to our data, for T1 and T2 disease was: 13.2% (T1a – 

7.4%, T1b – 19.2%) and 23.3% (T2a – 20.0%, T2b – 66.7%). According to the literature, the 

local recurrence rate following TLMS was: for T1 disease: 11.2% [35], 12.3% [187], 12.9% 

[18], 14% [202], 18% [146]; for T2 disease: 26% [146]. Following primary RT, the local 

recurrence rate was, according to the literature: for T1 disease: 16% [18]; for T1a disease: 14% 

[169]; for T1b disease: 16% [169], for T2 disease: 36% [169]. 
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According to our data, AC involvement worsens the outcomes of laryngeal cancer 

treatment, although we were unable to establish the statistical significance of the results 

obtained, except for one criterion (CLP), due to the insufficient number of observations (table 

A3.20). The treatment of glottic carcinoma involving the AC is controversial [24, 174]. At the 

point where the vocal cords attach to the thyroid cartilage via the Broyles ligament, the 

perichondrium is absent; consequently, some authors consider this site to be a vulnerable point 

that facilitates tumour invasion of the thyroid cartilage, transforming a T1 tumour into a T4 

tumour [4, 174]. Lesions affecting the AC are often understaged, with invasion of the thyroid 

cartilage being overlooked, leading to T3-T4 tumours being treated as T1-T2 tumours, with 

consequently poor outcomes [149]. In some publications, tumour extension to the AC is 

considered a contraindication for endoscopic management [149, 187]. On the other hand, other 

specialists consider the Broyles ligament to be a protective factor for the thyroid cartilage and 

emphasise the negative impact of AC involvement only for T2 tumours, which cross the AC 

vertically [145, 174, 209]. The higher recurrence rate of infiltrative and exulcerated tumours is 

associated with deep superior and/or inferior extension of the tumour along the inner 

perichondrium of the thyroid cartilage [89]. Shvero J. et al. (2003) argue that, in cases of AC 

involvement in the tumour, laser resection must include the AC up to the thyroid cartilage, at 

least 0.5 cm of the subglottic area, and the anterior third of the contralateral vocal cord [172]. 

Stephenson K.A. and Fagan J.J. (2017) recommend TLMS with adjuvant RT as the primary 

treatment for glottic cancer involving the AC in patients with unfavourable morphopathological 

findings (positive or uncertain margins) [177]. Regardless of the therapeutic method applied 

(RT, partial laryngectomy, TLMS), tumour involvement of the AC (particularly for infiltrative 

and ulcerated tumours) is considered an unfavourable prognostic factor [4, 10, 19, 89, 156]. 

Alkan U. et al. (2017) reported a 75% local control rate at 5 years following TLMS for glottic 

cancer with AC involvement [4]. Wang Q. et al. (2025) reported a 61% local control rate at 5 

years following TLMS for T1 glottic cancer with severe AC involvement [194]. Bron L.P. et al. 

(2001) reported a 66% local control rate at 5 years following RT for glottic cancer with AC 

involvement [19]. Vasudevan S.S. et al. (2025) reported a 77.2% local control rate following 

primary RT for T1-T2 glottic cancer with AC involvement [192]. Pradhan S.A. et al. (2003) 

reported a recurrence rate of 35.7% after TLMS for glottic cancer with AC involvement [149], 

Bassani S. et al. (2025) reported a recurrence rate of 55.5% after TLMS for early-stage glottic 

cancer with AC involvement [12], and Balica N.C. et al. (2016) noted that, regardless of the 

therapeutic method applied (RT, open partial laryngectomy, TLMS), in glottic cancer with AC 

involvement the recurrence rate is up to 70% [10]. Thus, our data (table A3.20) are consistent 

with and comparable to the long-term results observed following the use of TLMS and RT in the 
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treatment of glottic cancer with AC involvement. We consider that the oncological outcome is 

more important than the vocal outcome in patients with glottic cancer; therefore, sparing the AC 

during surgery to achieve better voice quality is not relevant for this category of patients due to 

the high risk of persistent tumour. 

Anterior commissure involvement was also one of the main reasons for offering adjuvant 

radiotherapy to some patients with T1b-T2 disease; however, our data do not support the 

assumption that postoperative RT would improve the oncological outcomes of FELS. 

Surprisingly, the results obtained in the group of patients undergoing combined treatment (FELS 

and postoperative RT) were inferior to those in the group of patients undergoing endoscopic 

laser surgery alone, according to all the oncological criteria analysed (tables A3.22, A3.23). Our 

data support the findings published by Djuckic V. et al. (2019), who reported lower overall 

survival and disease-specific survival rates in patients who underwent postoperative RT 

compared with those who underwent endoscopic surgery alone [33]. 

Regarding functional/vocal outcomes after treatment, both RT and TLMS can result in an 

abnormal voice. Impaired voice quality following RT is caused by oedema, stiffness, scarring 

and atrophy. Voice quality following TLMS may be reduced due to scarring of the operated 

vocal cord or glottic incompetence, related to the depth of excision [145]. The advantage of one 

method over the other remains debatable. In a systematic review and meta-analysis, Greulich 

M.T. et al. (2015) found no significant clinical difference in vocal outcomes between RT and 

TLMS [51]. Brandenburg J.H. (2001) notes that the size and location of the tumour may have a 

greater impact on voice quality than the selected treatment modality (for example, AC 

involvement will result in poor voice quality, regardless of the treatment modality applied) [18]. 

Functional impairment following treatment for early glottic cancer is often considered acceptable 

[178]. Our data confirm that tumour extent has a statistically significant impact on voice quality 

(table A3.24). A satisfactory voice/minor dysphonia was recorded in 70.4% of patients with T1a 

disease, whilst more than half of patients with T2 disease presented with severe postoperative 

dysphonia.   

The disadvantage of tumour ablation compared to tumour resection lies in the inability to 

perform a histological examination of the margins of the resected specimen. The clinical 

significance of positive resection margins remains debatable. It is generally accepted that some 

patients with positive margins following TLMS for glottic carcinoma will not develop tumour 

recurrence, and the relationship between the status of resection margins and tumour recurrence is 

unclear [24, 174]. The evaluation of histological specimens following laser excision is 

problematic due to charring and shrinkage of the specimens [13, 24]. There is no consensus 

among specialists regarding positive resection margins. Some authors consider that, in the case 
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of positive margins, additional treatment is mandatory [8]. Others propose a „wait and see” 

strategy [91, 173, 174]. Sigston E. et al. (2006) found that 84% of their patients with positive 

resection margins would have undergone unnecessary additional treatment had the „wait and 

see” strategy not been followed [173]. Aluffi Valetti P. et al. (2018) report that in 83% of 

patients with positive resection margins who underwent re-excision, no residual carcinoma was 

detected [5]. Bertino G. et al. (2015) consider that, if the surgical margins are tumour-free during 

the surgical procedure, secondary treatment can be avoided, even if the histological specimens 

are positive [13]. Lee H.S. et al. (2013) report that oncological outcomes in cases with positive 

margins do not differ significantly from those recorded in cases with negative margins and 

suggest that the identification of the surgical margin by an experienced surgeon may be reliable 

and considered more clinically predictive than histological assessment [124]. We advocate and 

practise the „wait and see” strategy [173, 174], taking into account the accessibility of the glottic 

region for visual examination, and do not routinely take a biopsy from the site of the eradicated 

tumour unless a persistent/recurrent lesion is suspected during the follow-up flexible 

laryngoscopy. The importance of patient cooperation and follow-up examinations via flexible 

laryngoscopy, scheduled at close intervals, cannot be overestimated for the early detection of a 

possible tumour recurrence. Given the increased risk of local tumour recurrence in the first 2 

years after surgery (according to our data – in 88.2% of cases), our recommendations for 

postoperative follow-up examinations by flexible laryngoscopy are as follows: once a month 

during the first year after surgery, once every 2 months during the second year, once every 3 

months during the third year, once every 6 months during the fourth and fifth years, and once a 

year after 5 years. In addition, for patients with T2 disease, we recommend performing an 

ultrasound scan of the cervical region every 3 months during the first 2 years after surgery. 

The limitations of the present study are as follows: the retrospective nature of the study, the 

lack of a control group to compare the results obtained (TLMS and/or RT), and the lack of an 

objective assessment of the voice post-operatively, which could have been useful for the study, 

although this was not the objective of the present study.  

Therefore, FELS for early glottic cancer demonstrates oncological outcomes comparable to 

RT and TLMS; from an oncological perspective, it can be considered an effective method for 

treating T1-T2a glottic cancer and an alternative to traditional approaches, primarily for patients 

with risks/contraindications for RT, GA with muscle relaxation, and transoral microsurgery, as 

well as for patients who prefer outpatient laryngeal surgery. 
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5.3. Characteristics of FELS for verrucous carcinoma of the larynx (VCL) 

The aim of the study was to evaluate the efficacy of FELS in the diagnosis and treatment 

of verrucous carcinoma of the larynx (VCL) [54, 72]. 

The study group consisted of 28 patients with glottic verrucous carcinoma, treated by a 

single surgeon using flexible endoscopic laser surgery (FELS) between 1993 and 2024. Informed 

consent was obtained from the treated patients. All patients in the study cohort were men aged 

between 38 and 80 years (mean age – 58±9.4 years). In all cases, the tumour affected the glottic 

portion of the larynx. According to the extent of tumour spread, patients were classified as 

follows: T1a – 8 (28.6%), T1b – 7 (25.0%), T2 – 13 (46.4%). Traditional biopsy using forceps, 

inserted through the working channel of the flexible laryngoscope, was inconclusive in 26 out of 

28 cases (92.9%). The histological findings received, in most cases, were as follows: 

„leukoplakia”, „pachydermia”, „hyperkeratosis”, „papilloma”. To obtain adequate specimens for 

histological confirmation of the tumour, tumour excision with a diathermic loop was performed 

via a flexible endoscop e under local anaesthesia with 2% lidocaine, with spontaneous breathing 

[72, 77]. Following histological confirmation of the tumour, laser ablation of the tumour was 

performed via a flexible endoscopic approach, using an Nd:YAG laser (1064 nm) or a diode 

laser (980/1470 nm) and a flexible therapeutic bronchoscope. The number of sessions ranged 

from 1 to 9 (mean – 2.0±1.8) (table A3.25). In 17 cases (60.7%), tumour eradication was 

achieved in a single session. In 18 cases, the procedure was performed using flexible endoscopy, 

under local anaesthesia with mild/moderate intravenous sedation and spontaneous breathing. In 

10 cases, suspended laryngoscopy under general anaesthesia with SHFJV was performed, 

combined with flexible endoscopy, the reasons being the patient’s preference or the surgeon’s 

preference, taking into account, in particular, the size of the tumour and airway compromise. In 1 

patient (T2, hybrid form of VCL), postoperative RT was administered.  

Ultimate disease control was achieved in 24 cases (85.7%). In 22 cases (78.6%), no 

recurrence was detected (table A3.26). The recurrence-free observation period in this group 

ranged from 12 to 247 months (mean – 85.4 months) (table A3.27). Residual or recurrent 

tumours were detected in 6 cases (21.4%), of which in 2 cases, ultimate disease control with 

organ preservation was achieved through repeated FELS (one patient) and open surgery (one 

patient). In 4 cases (14.3%), treatment failed, and the patients died as a result of tumour 

progression (in all cases, the hybrid form of VCL was observed).  

Verrucous carcinoma of the larynx (VCL) is a rare form of laryngeal cancer, accounting 

for 1–4% of malignant laryngeal tumours, and is often difficult to diagnose [6]. Establishing a 

diagnosis of VCL poses a major challenge for both the clinician and the pathologist, which is 

why we pay particular attention to this tumour. VCL is characterised by a discrepancy between 
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the macroscopic and microscopic appearance of the tumour, whereby the tumour has a 

macroscopically „malignant” appearance but a microscopically „benign” appearance. 

Consequently, the laryngologist is usually impressed by the macroscopic appearance, whilst the 

pathologist is less impressed by the microscopic appearance [139]. If the clinician does not 

suspect the presence of VCL and takes a conventional biopsy of the tumour, he will almost 

always receive a „benign” morphological result, such as: „epithelial hyperplasia with keratosis, 

parakeratosis and acanthosis” or „papilloma”. The pathologist, not having been guided or made 

aware by the clinician, will not issue a conclusive VCL diagnosis based on a routine biopsy. 

Consequently, VCL is frequently underdiagnosed, resulting in late diagnosis at an advanced 

stage, inappropriate treatment and an unfavourable prognosis for the patient [122]. Orvidas L.J. 

et al. (1998) report a high rate (52%) of initial misdiagnosis, with the lesion being classified as 

benign, and a higher incidence of total laryngectomies in the group of patients with an initial 

misdiagnosis [139]. In some publications from previous years, devoted to laryngeal precancer, 

the authors mention „white papilloma”, classifying it as a precancer with a malignancy rate of up 

to 50% [210]. In more recent publications, the possibility of laryngeal papilloma becoming 

malignant is acknowledged, but with a much lower rate: 1–7% [43, 102, 157]. This huge 

discrepancy in the rate of malignant transformation of laryngeal papilloma across different 

bibliographic sources, in our opinion, is explained by the fact that behind the diagnosis of 

„papilloma” or „hyperkeratosis” there is, in reality, often undiagnosed laryngeal verrucous 

carcinoma.  

The macroscopic appearance of verrucous carcinoma is, in practice, unmistakable or 

pathognomonic [38]. The lesion presents as an exophytic growth, with a broad base of 

attachment, well-defined margins, a hard consistency, a tuberous surface, and a greyish-white 

colour (cauliflower-like appearance), often with bizarre frond-like or villous projections, giving a 

„hairy” appearance (figure A2.58). 

The microscopic appearance of the tumour is characterised by the following features 

(figure A2.59): a massive layer of keratin on the surface of the lesion (hyperkeratosis); a 

papillary surface with deep fissures containing masses of decomposing keratin; the presence of 

cells with nuclei in the keratin layer (parakeratosis); villiform projections without fibro-vascular 

axes, consisting of well-differentiated squamous epithelium; absent or rare mitoses in the basal 

and parabasal layers; minimal or absent cellular atypia; wide epithelial invaginations with blunt 

tips („elephant’s feet”), which extend into the underlying stromal connective tissue, with a 

compressive, locally destructive edge appearance at the interface with the underlying connective 

tissue; the basement membrane usually remains intact; tumour growth through compression of 

adjacent structures; marked lympho-plasmacytic inflammatory reaction in the connective tissue 
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stroma; the presence of epithelial pearls, small cysts, microabscesses and foreign body 

granulomas adjacent to the epithelial pearls and keratin masses; metastases to regional lymph 

nodes are absent or extremely rare [38]. 

A definitive histological diagnosis requires obtaining sufficiently large tissue fragments, 

including the epithelial-stromal interface, which would allow examination of the entire epithelial 

thickness and the underlying stromal tissue; this is difficult due to the massive layer of keratin on 

the tumour surface and its hard consistency, and requires a greater effort on the part of the 

clinician, which is not usually necessary in the case of biopsy of squamous papilloma or typical 

squamous cell carcinoma (SCC). Damm M. et al. (1997) report that biopsy specimens taken 

during transoral microlaryngoscopy were insufficient for a conclusive histopathological 

diagnosis of VCL in 40% of cases, arguing for the need for multiple biopsies [28]. We used 

flexible transnasal endoscopy under local anaesthesia, with tumour biopsy by excision using a 

diathermic snare (figure A2.28b, A2.29). This method allows for the collection of tumour 

fragments large enough for a conclusive morphological diagnosis (figure A2.30) and enables the 

biopsy to be performed on an outpatient basis, avoiding general anaesthesia [66, 72]. 

It should be noted that in approximately 20% of cases, the hybrid form of VCL is 

observed, where elements of VCL and classic SCC are detected in a single lesion [137]. The 

biological behaviour of the hybrid form of VCL is similar to that of classic SCC. Multiple tissue 

specimens may be required to rule out the presence of a conventional SCC component in the 

lesion. Half of patients with an initial diagnosis of a hybrid tumour are subsequently diagnosed 

with a recurrent tumour [139]. The differential diagnosis of VCL most often needs to be made 

with squamous papilloma (SP) and papillary squamous cell carcinoma (PSCC). Even an 

experienced pathologist may misdiagnose VCL as a papilloma, particularly if the biopsy 

specimen is small. Papilloma and papillomatosis are purely exophytic lesions, with acanthosis 

and, only occasionally, with keratosis and parakeratosis. For VCL, massive superficial keratosis 

is a key criterion, being associated with villiform projections and a „hairy” appearance. Cellular 

morphometry may be helpful. Cooper J.R. et al. (1992) found, through morphometric analysis of 

the dimensions of the intermediate layer cells, that there is a significant difference between VCL 

and SP. The authors’ conclusion is that a mean cell area greater than 300 μm² supports the 

diagnosis of VCL, whilst a mean area less than 250 μm² supports the diagnosis of papilloma 

[27]. Papillary squamous cell carcinoma is the term used for invasive squamous cell carcinoma 

with a papillary exophytic component. Microscopically, the tumour has all the characteristics of 

classic SCC (cellular atypia, invasion of the basement membrane, etc.). A tumour showing atypia 

on biopsy is likely not VCL, but well-differentiated papillary squamous cell carcinoma [38]. The 

correct diagnosis is imperative for determining the most appropriate treatment. Both 
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underdiagnosis (e.g., papilloma) and overdiagnosis (e.g., papillary squamous cell carcinoma) can 

have serious consequences for the patient. In laryngeal papillomatosis, during surgery, the 

emphasis is on ensuring adequate phonation and respiration. It is recommended to avoid 

excessive radicalism and to preserve anatomical structures important for phonation and 

respiration, in particular the anterior and posterior commissures, in order to reduce the risk of 

postoperative complications, such as synechiae and cicatricial glottic stenoses [31, 43, 102]. In 

the case of VCL, the approach is entirely different: complete tumour ablation is essential for the 

patient’s cure, with oncological radicalism being the priority.  

Verrucous carcinoma, having the same dimensions and extent as PSCC, may be treated 

with a more conservative approach. For example, in the case of VCL involving the vocal cord, 

the anterior commissure, with extension into the subglottic and supraglottic regions and reduced 

laryngeal mobility (figure A2.60a), we proposed and successfully performed endoscopic laser 

ablation of the tumour (figure A2.60b). However, had we obtained a PSCC result following 

biopsy in this case, the patient would likely have required a total laryngectomy. Cervical lymph 

node dissection is not indicated in cases of VCL, even in advanced cases, whereas in cases of 

PSCC with T3 extension, prophylactic cervical dissection is performed, given the possibility of 

cervical metastasis [38]. 

The diagnosis of VCL is always clinical-morphological; the macroscopic appearance must 

be correlated with the microscopic findings, which requires a high level of expertise from both 

the laryngologist and the pathologist, as well as good collaboration between them, in order to 

arrive at the correct diagnosis [38, 139]. 

Due to the rarity of VCL, the existing literature consists mainly of case reports and small 

case series; consequently, there is currently no definitive treatment strategy. From the time of the 

tumour’s first description to the present day, strategies for managing VCL remain the subject of 

ongoing debate. Surgical resection is currently the main method of treating VCL, ensuring local 

control in 80–83.6% of cases [6, 34, 96, 122]. The use of RT in treating VCL is controversial. 

Many clinicians do not recommend RT as a primary treatment, as several studies have 

demonstrated that RT can cause anaplastic transformation of VCL, increasing the rate of 

recurrence and regional metastases following irradiation [96, 112, 130, 131, 175]. This 

hypothesis is debatable, as there are publications that challenge it [99, 179], but the main 

treatment method for resectable tumours at present is surgery, with RT being reserved for lesions 

that cannot be resected whilst preserving laryngeal function, recurrent tumours, persistent 

tumours, and hybrid tumours [96, 131, 137]. 

There are publications on the use of CO2 laser in endoscopic surgery of the laryngeal 

vestibule with encouraging results. Damm M. et al. (1997), presenting results of treating 21 
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patients, recommend transoral endoscopic surgery with CO2 laser as the method of choice for 

T1-T2 VCL [28]. Hod R. et al. (2010) report the results of CO2 laser cordectomies performed on 

18 patients with T1 VCL. The authors mention the advantages of CO2 laser resection: precise 

application; minimal surgical trauma; resection with almost no bleeding; rapid wound healing; 

and reduced morbidity. Among the disadvantages of the method, the authors mention the 

problematic manoeuvrability of the endoscope in patients with a short neck and/or cervical 

pathology, associated with the risk that the surgeon will be unable to visualise the AC and, 

consequently, the surgical intervention will not be as radical as it should be. The authors argue 

that CO2 laser cordectomy is a feasible procedure for patients with VCL, provided they have a 

normal neck, no subglottic extension of the tumour, no stridor, and no extensive lesions. In the 

event of tumour recurrence, repeated laser cordectomies are considered appropriate. For patients 

with a short neck or AC involvement, the authors propose laryngofissure, followed by laser 

cordectomy [96]. 

In the available English-language literature, we found no references to the use of FELS for 

VCL. Based on our experience, FELS for VCL demonstrates similar results compared to 

traditional TLMS using a CO2 laser, and allows the difficulties encountered in patients with 

cervical problems or AC involvement to be overcome, avoiding laryngofissure and 

tracheostomy. The less aggressive biological behaviour of VCL, compared to typical SCC, often 

allows for a conservative ablation of the tumour via FELS, even in large tumours that obstruct 

the laryngeal lumen (figure A2.60a,b). 

Therefore, close collaboration between the clinician and the pathologist is vital for the 

correct diagnosis of VCL. Obtaining a large tissue specimen during a biopsy is critical for a 

conclusive histological diagnosis. Excision with a diathermic loop via a flexible endoscope 

allows for an adequate biopsy to be performed under local anaesthesia on an outpatient basis. 

Flexible laser endoscopic surgery can be considered a valid therapeutic alternative for patients 

with VCL, provided they are closely monitored endoscopically. Among the advantages of the 

method are: the possibility of performing the procedure under local anaesthesia, which avoids 

general anaesthesia and the risks associated with it; applicability to patients with 

contraindications for general anaesthesia and to patients with anatomical features that make 

transoral surgery impossible (short mandible, insufficient neck extension, ankylosis of the 

temporomandibular joint, inadequate exposure of the larynx, etc.), making it possible to avoid 

laryngotomy and tracheostomy. In the hybrid form of VCL T2, achieving local control is more 

problematic than in typical VCL. Further studies are needed to confirm whether postoperative 

RT can promote treatment success in such cases. 
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5.4. Flexible endoscopic surgery for recurrent/residual glottic cancer following       

radiotherapy 
 

The aim of the study was to evaluate the long-term (5-year) efficacy of FELS in the 

treatment of recurrent and residual glottic cancer following RT [60, 83]. The present study is 

retrospective. Informed consent was obtained from all treated patients. The following selection 

criteria were used for the study: (1) consecutive patients with recurrent and residual glottic 

carcinoma, cT1-T2N0M0, (2) a 5-year follow-up period after treatment. 

Nine patients with recurrent (n=4) and residual (n=5) glottic cancer following RT, at cT1-

T2 stage, were selected for the study: 8 men and 1 woman, aged 47–66 years (mean 55.4±7.8 

years). The histological structure of the tumours consisted of keratinised squamous cell  

carcinoma (n=7) and non-keratinised squamous cell carcinoma (n=2). Depending on tumour 

extent, 2 patients were diagnosed with a T1a tumour, 1 patient with a T1b tumour, and 6 patients 

with a T2 tumour (due to supraglottic and/or subglottic extension of the tumour, without 

affecting vocal cord mobility). Anterior commissure involvement was recorded in 6 cases 

(66.7%).   

In 7 cases, only endoscopic treatment was administered, and in 2 cases of residual T2 

carcinoma, postoperative RT was also administered at a dose of 20–22 Gy. The rationale for 

providing adjuvant RT for the 2 cases of residual tumours was to complete the preoperative RT 

dose (40 and 46 Gy, respectively) and to consolidate the therapeutic effect of FELS. In 8 cases, 

treatment was performed in a single session, and in one case – in 2 sessions. Procedures under 

local/topical anaesthesia, with spontaneous breathing, were performed in 5 patients (55.6%), and 

general anaesthesia with muscle relaxation and SHFJV was used in the other 4 cases. 

No complications were recorded during or after the procedure. Five-year overall survival 

and ultimate disease control, including salvage treatment, were achieved in 6/9 cases (66.7%). 

Recurrence-free survival (LC/DFS) was achieved in 5 cases (55.6%). Local recurrence of the 

primary tumour was recorded in 3 cases (33.3%). Successful salvage treatment (total 

laryngectomy) for tumour recurrence was performed in 1 patient. Death, caused by progression 

of the primary disease, was recorded in 2 cases (22.2%), 48 and 53 months, respectively, after 

the endoscopic procedure. In one case, at 7 months after FELS, the patient died from a brain 

tumour, which was considered to be metastatic, although there is no firm certainty of an 

association between the brain tumour and the laryngeal tumour. Cure with preservation of the 

larynx was achieved in 5 (55.6%) cases. Ultimate disease control, achieved solely through FELS, 

was registered in 5 (55.6%) patients. All three patients with stage T1 remained alive, cured of the 

disease, and with their larynx preserved, thanks to FELS (table A3.28).          
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Radiotherapy is still the preferred treatment for early-stage glottic cancer in many 

institutions, with a cure rate of 80–90% for Tis–T1 lesions [156]. The tumour recurrence rate 

following RT is 5–20% for stage T1 and 25–50% for stage T2 [105, 148]. A major disadvantage 

of this type of treatment is the inability to reuse RT in the event of tumour recurrence [155]. 

Consequently, the management of RT failures is always surgical. Open partial laryngectomy 

(OPL) may be used to treat RT failures, but the procedure is associated with significant surgical 

trauma and a high rate (up to 51%) of postoperative complications [13, 136, 149, 162]. Incision 

of the thyroid cartilage on the larynx, which has previously been irradiated, promotes the 

development of severe postoperative complications, including chondritis, chondronecrosis and 

fistula [160]. Consequently, in the event of RT failure, total laryngectomy is performed in the 

majority (75%) of cases [18], resulting in a substantial e reduction in patients’ quality of life. 

Transoral CO2 laser microsurgery is considered the gold standard in the surgical management of 

early primary glottic carcinoma, having replaced OPL as the primary treatment modality [108, 

174, 178]. In contrast to primary glottic cancer, experience with the use of TLMS for the 

treatment of recurrent/residual cancer following RT failure is still limited. More modest results 

are reported for TLMS when applied to recurrent/residual cancer following RT, compared with 

primary cancer [155], a higher complication rate than in the treatment of primary tumours, and 

the frequent need for repeat procedures to achieve disease control [165]. Blakeslee D. et al. 

(1984), analysing a series of 15 patients, report a 40% local control rate in the treatment of 

recurrent carcinoma following RT for T1 glottic cancer [15]. Ramakrishnan Y. et al. (2014), in a 

review and meta-analysis based on 11 studies, report local control following the first intervention 

of 56.9% [151]. Weiss B.G. et al. (2017), in a retrospective study, found the 5-year local control 

rate following TLMS for 93 patients with early recurrent glottic cancer to be 57.5% [196]. 

Roedel R.M. et al. (2010), analysing the oncological outcomes of TLMS for early recurrent 

glottic cancer following primary RT, report a cure rate of 42% after the first operation [160]. 

Russo E. et al. (2023), in a recent review and meta-analysis, analysing the results of salvage 

TLMS following primary RT for 235 patients, estimate the 5-year summary local control rate to 

be 39.1% [163].  

Flexible endoscopic laryngeal surgery may overcome some of the limitations of TLMS 

mentioned earlier (Chapter 1), but in the available literature, we have found no studies on the use 

of FELS for treating recurrent and residual glottic cancer. Based on currently published data, this 

study presents the first and largest series of patients treated by FELS and followed for 5 years. 

The first endoscopic laser ablation under local anaesthesia for recurrent glottic carcinoma 

following RT was performed in 1994, with the patient remaining tumour-free for over 9 years 

[83]. Although there is no substantial evidence to support adjuvant re-irradiation following 
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salvage surgery, the rationale for such a decision in two of our cases was as follows: the two 

patients mentioned did not receive the full dose of radiation prior to salvage endoscopic 

treatment, with the persistent tumour being detected after the first half of the RT course. 

Therefore, completing the RT regimen (up to 60–70 Gy) following substantial surgical 

cytoreduction was considered rational to enhance the chances of local control.  

The small number of cases included in this study, which constitutes a limitation of the 

study, does not allow for categorical statements, but the achievement of local control, disease-

free survival, cure with larynx preservation, and ultimate disease control through FELS alone at 

55.6% allows us to conclude that the oncological efficacy of FELS is comparable to that of 

TLMS, and the method is worthy of use as a salvage treatment following RT failure, offering 

patients the chance of organ preservation, particularly in limited lesions (T1).  

 

5.5. Endoscopic surgery for glottic cancer on an outpatient basis 

Flexible endoscopic laryngeal surgery on an outpatient basis was performed on twenty-

four patients (23 men, 1 woman) with primary glottic carcinoma cT1-T2, aged between 38 and 

81 years, with a mean of 58.2±10.4 years, with a median of 56.2 years (IQR=11.4). Histological 

examination revealed squamous cell carcinoma in 16 cases (66.7%), verrucous carcinoma in 6 

cases (25.0%), and spindle cell carcinoma in 3 cases (8.3%). In 7 patients, the tumour was 

diagnosed at stage T1a, in 8 patients at stage T1b, in 6 patients at stage T2a, and in 3 patients at 

stage T2b (with vocal cord mobility impairment). Anterior commissure involvement was 

observed in 15 patients (62.5%). In 20 cases, only endoscopic surgery was performed. In 4 cases 

(all T2), postoperative/adjuvant RT (36–70 Gy) was also administered. In one case (T2a), the 

patient decided to undergo postoperative RT, with no evidence of persistent tumour; in another 

case (T2a), the reason for offering postoperative RT was the detection of adverse changes in 

biopsies taken from the site of the eradicated tumour; and in two other cases (T2b), endoscopic 

surgery was initially planned as a means of achieving significant tumour reduction for 

large/protruding tumours in patients who refused open surgery, in order to increase the chances 

of successful radiotherapy. 

Laser ablation of the tumour was performed in all cases, preceded by diathermic loop 

excision in 12 cases (50%). The number of treatment sessions ranged from 1 (n=13 (54.2%)) to 3 

(n=1) (mean – 1.5). 

Tumour persistence was detected in one case (4.2%) at 10 months after FELS for T2b 

glottic carcinoma, and the residual tumour underwent repeated laser ablation on an outpatient 

basis, followed by postoperative RT. Laryngeal preservation was achieved in all treated patients. 

Ultimate disease control by FELS alone on an outpatient basis was achieved in 19 (79.2%) 
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patients, and the recurrence-free survival period since the last organ-preserving procedure ranged 

from 4 to 270 months, with a mean of 72.5±91.7 months and a median of 16 months 

(IQR=133.5). One-third of patients (33.3%) were followed up for over 5 years (table A3.29). 

Fourteen patients presented with minor postoperative dysphonia, 5 patients presented with 

moderate dysphonia, and 5 patients presented with severe dysphonia. 

No intra- or postoperative complications were recorded. All therapeutic procedures were 

completed on an outpatient basis, without subsequent referral for surgery in the operating theatre 

under inpatient conditions. All treated patients were discharged home within 1–2 hours of the 

operation.  

In the available literature, we found no references regarding the use of the Nd:YAG laser, 

the 980 nm diode laser, and the diathermy loop in outpatient laryngeal surgery. We also found no 

studies regarding the treatment of primary glottic carcinoma on an outpatient basis. This study 

claims to be the first to present a series of patients with primary glottic carcinoma (n=24) treated 

on an outpatient basis, including 79.2% of patients followed for over 1 year and 33.3% of 

patients followed for over 5 years [62]. 

We consider the results obtained to be encouraging and comparable to the outcomes of 

traditional surgery performed in an inpatient operating theatre. 

Among the limitations of the study, we note its retrospective nature, the absence of a 

control group, a relatively small number of patients, a relatively short follow-up period for some 

patients, and the lack of both objective measurements and detailed subjective assessments of 

voice quality (e.g., the VHI score), which would merit further evaluation in the future. 

Consequently, OBLS using the Nd:YAG laser, the 980 nm diode laser, and the diathermic 

loop can be considered an alternative to traditional endoscopic surgery, performed in the 

operating theatre, for selected patients with glottic cancer. The proposed techniques overcome 

the limitations of previously suggested methods and demonstrate the applicability of OBLS, 

including for primary malignant lesions, particularly in patients with contraindications for GA 

and direct rigid laryngoscopy. Large-scale prospective studies, involving a large number of 

patients and a longer follow-up period, are welcome to validate the described approach and draw 

definitive conclusions.  
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GENERAL CONCLUSIONS 

1. Flexible endoscopic laryngeal surgery using non-angiolytic lasers (Nd:YAG (1064 nm), diode 

(980/1470 nm)), a diathermy loop and flexible biopsy forceps is an effective method for the 

treatment of benign non-epithelial lesions of the larynx, offering a relevant therapeutic 

alternative to currently used surgical methods (transoral microsurgery and outpatient laryngeal 

surgery using angiolytic lasers), particularly for patients with contraindications for general 

anaesthesia or transoral microsurgery, and opening up a new direction in outpatient laryngeal 

surgery. The proposed techniques/methods allow the limitations of the aforementioned surgical 

methods to be overcome, demonstrating applicability in outpatient laryngeal surgery even in the 

case of voluminous lesions. Among the advantages of the method, the positive economic impact 

and time savings are worth noting, as the procedure can be performed on an outpatient basis for 

the majority of patients.  

2. Endoscopic classification of hyperplastic laryngeal lesions ((1) chronic hyperplastic laryngitis, 

(2) chronic hyperplastic laryngitis with keratosis, (3) leukoplakia, (4) pachydermia, and (5) 

verrucous neoplasia), developed and proposed by the author, contributes to a clearer distinction 

between hyperplastic laryngeal lesions with increased malignant potential and those with 

reduced malignant potential. The last two types of lesions (pachydermia and verrucous 

neoplasia) raise a heightened suspicion of malignancy and warrant a more aggressive approach 

than the first three types. To obtain a conclusive histological result, traditional forceps biopsy 

may be appropriate in cases of CHL, CHLK, and leukoplakia, whilst in cases of pachydermia or 

verrucous neoplasia, total or subtotal excision of the lesion using a diathermy loop is relevant. 

3. Surgical treatment via flexible endoscopy using non-angiolytic lasers (Nd:YAG (1064 nm), 

diode (980/1470 nm)), a diathermic loop, and flexible biopsy forceps may be a relevant 

alternative to the traditional approach to hyperplastic laryngeal lesions (via transoral CO2 laser 

microsurgery), offering significant advantages such as: the ability to avoid the risks of general 

anaesthesia, applicability to patients with risks and contraindications for general anaesthesia and 

transoral surgery, a favourable cost-effectiveness ratio, and time savings. FELS using non-

angiolytic lasers (Nd:YAG (1064 nm), diode (980/1470 nm)) overcomes the limitations of 

outpatient surgery using non-ablative techniques with angiolytic lasers by eradicating the lesion 

during the procedure. Surgical treatment via flexible endoscopy can be performed both on an 

outpatient basis under topical anaesthesia and in combination with direct suspended 

laryngoscopy under general anaesthesia with SHFJV. FELS in an outpatient setting is 

particularly attractive for patients with recurrent lesions, as it offers the possibility of avoiding 

repeated general anaesthesia with muscle relaxation, which is associated with increased 

morbidity. Inpatient FELS is preferred in cases of obstructive lesions with compromised airways, 
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and in patients with unfavourable/unstable cardiopulmonary status. Prospective studies, 

involving a larger number of patients and a longer follow-up period, are required to validate the 

proposed approach to the treatment of hyperplastic laryngeal lesions and to draw definitive 

conclusions.   

4. Flexible endoscopic laryngeal surgery using non-angiolytic lasers (Nd:YAG (1064 nm), diode 

(980/1470 nm)) as the primary instrument is a safe and effective approach, which may be a 

relevant and feasible alternative to the conventional approach in the treatment of laryngeal 

papillomatosis, given the recurrent nature of the disease, with advantages including: (1) the 

possibility of avoiding repeated general anaesthesia with muscle relaxation, along with the 

associated risks; (2) applicability for patients with contraindications for general anaesthesia and 

transoral microsurgery; (3) the possibility of performing the procedure on an outpatient basis, 

which leads to a significant reduction in medical costs; (4) time savings. Nd:YAG laser 

/980/1470 nm diode laser ablation, preceded by resection with a diathermic loop, compared to 

the use of the laser as a single instrument, reduces the duration of the procedure and thermal 

damage to adjacent tissues, and can be used in large, obstructing lesions, which present a major 

limitation for non-ablative laser techniques.  

5. Flexible endoscopic laryngeal surgery for early glottic cancer demonstrates oncological 

outcomes comparable to radiotherapy and transoral laser microsurgery; from an oncological 

perspective, it can be considered an effective method for treating T1-T2 glottic cancer and an 

alternative to traditional approaches, primarily for patients with risks/contraindications for 

radiotherapy, general anaesthesia with muscle relaxation and transoral microsurgery, as well as 

for patients who prefer outpatient laryngeal surgery. 

6. Flexible endoscopic laryngeal surgery under local anaesthesia is not inferior to FELS under 

general anaesthesia with SHFJV in terms of oncological efficacy and is a safe procedure that can 

be recommended for the management of early glottic carcinoma on an outpatient basis, 

particularly for T1a lesions. 

7. Tumour involvement of the anterior commissure reduces the oncological outcomes of FELS 

for early glottic cancer. Further studies on a larger clinical sample are required for definitive 

conclusions. 

8. Combining FELS with adjuvant RT does not lead to improved oncological outcomes in the 

group of patients with T1b-T2 glottic cancer compared with FELS alone. Further studies on a 

larger clinical sample are required for definitive conclusions. 

9. Impairment of vocal cord mobility (T2b stage) has a major negative impact on the outcomes 

of glottic cancer treatment; it correlates with a significantly poorer prognosis and is a major 

negative factor. 



80 
 

10. Flexible endoscopic laser surgery may be considered as an alternative treatment method for 

patients with T1–T2 verrucous carcinoma of the larynx, including large obstructive lesions, 

provided that patients are closely monitored endoscopically. In the hybrid form of T2 VCL, 

achieving local control is more problematic than in typical VCL. Further studies are needed to 

confirm whether postoperative RT can promote treatment success in such cases. 

11. Flexible endoscopic laryngeal surgery for recurrent and residual glottic cancer following RT 

in stages T1–T2 demonstrates oncological outcomes comparable to transoral laser microsurgery; 

from an oncological perspective, it can be considered an effective method for treating 

recurrent/residual T1 cancer and is worthy of use as a minimally invasive surgical alternative for 

curing the disease whilst preserving the larynx, primarily for patients with risks/contraindications 

for general anaesthesia with muscle relaxation and transoral microsurgery. Prospective studies 

involving a larger number of patients are required to validate the proposed approach and draw 

definitive conclusions.   
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PRACTICAL RECOMMENDATIONS 

1. Flexible endoscopy with biopsy is, in most cases, possible on an outpatient basis and is 

recommended as the most appropriate method for establishing a correct clinical and 

histopathological diagnosis of neoplastic lesions of the larynx. 

2. Although the incidence of carcinoma following endoscopic treatment for benign and 

precancerous laryngeal lesions is low (according to our data, 1.2% for benign non-epithelial 

lesions, 2% for papilloma and 4.3% for hyperplastic laryngeal lesions), we consider it advisable 

to stop smoking, manage gastro-oesophageal reflux disease and monitor patients endoscopically 

at least once a year for at least the first 5 years following surgery. Patients with precancerous 

laryngeal lesions (hyperplastic laryngeal lesions and papilloma) should attend for endoscopic 

review as soon as possible after the onset of symptoms suggestive of recurrence or disease 

progression (change in voice quality, sensation of a foreign body in the throat, etc.), in order to 

benefit from early-stage diagnosis and minimally invasive treatment. 

3. Given the potential for HLL to become malignant, we recommend follow-up examinations 

following endoscopic surgery at least once every 3 months for the first 2 years, and thereafter at 

least once a year. 

4. Following FELS for LP, the first follow-up endoscopic examination is recommended 2 

months after the procedure. Subsequent examinations should be scheduled 6 and 12 months after 

the procedure, then once a year, in the absence of symptoms of disease recurrence (progression 

of dysphonia or dyspnoea), or immediately upon the onset of symptoms of disease recurrence. 

5. Obtaining sufficiently large tissue specimens during biopsy is critical for a definitive 

histological diagnosis of verrucous carcinoma of the larynx. We recommend the use of a 

diathermy loop as the instrument of choice for the biopsy of verrucous neoplasms in order to 

obtain a definitive histological diagnosis of VCL in an outpatient setting. 

6. Following endoscopic resection of glottic cancer, our recommendations for post-operative 

follow-up examinations using flexible laryngoscopy are as follows: once a month during the first 

year after surgery, once every 2 months during the second year, once every 3 months during the 

third year, once every 6 months during the fourth and fifth years, and once a year after 5 years. 

In addition, for patients with T2 disease, we recommend cervical ultrasound once every 3 

months during the first 2 years after surgery. 
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ANNEX 2 

FIGURES 

 

 

 
 Figure A2.1. Estimation of the minimum sample size required for 

survival analysis in Study 1 

 

 

 

 

 

 

 



207 
 

 
Figure A2.2. Estimation of the minimum sample size required for the 

survival analysis in Study 2 

Note: power = 0.8 — the test power, indicating the probability (80%) that the test will detect an 

effect, if one exists; k = 0.8 — the ratio of the number of participants in the T2 group to the 

number of participants in the T1 group; pE = 0.4 — the probability of the event in the T2 group 

(e.g., the proportion of people in whom an event, such as death or recurrence, will occur); pC = 

0.15 — the probability of the event in the T1 group; RR = 0.3 — the risk ratio, which reflects the 

ratio of the risk in the T2 patient group to that in the T1 patient group; alpha = 0.05 — the 

acceptable probability of incorrectly rejecting the null hypothesis. 

 

 

 

Figure A2.3. „Olympus” BF-TE2 fibreoptic bronchoscope 
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Figura A2.4. „Olympus” BF-1TH1100 videobronchoscope 

 

 

Figure A2.5. Flexible biopsy forceps 

 

 

Figure A2.6. Diathermy loop/snare 
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Figure A2.7. ESG-300 electrosurgical unit („Olympus”, Japan) 
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Figure A2.8. Nd:YAG laser unit, model: LTN-102 (Russia) 

 

 

 

Figure A2.9. Diode laser device, model: LEONARDO Dual 45 („Biolitec”, Germany) 
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Figure A2.10. Superimposed high-frequency jet ventilator, model „TwinStream”  

(„Carl Reiner”, Austria) 

 

 

 

Figure A2.11. The diathermic loop is delivered to the lesion via the working channel of the 

flexible endoscope 
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Figure A2.12. Diode laser ablation, performed under local anaesthesia 

 

 

 

Figure A2.13. Nd:YAG laser ablation, performed under general anaesthesia with SHFJV,  

via flexible endoscopy, combined with rigid laryngoscopy 
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Figure A2.14a: Nodule of the left vocal cord 

 

 

Figure A2.14b: Removal of the lesion using biopsy forceps 

 

 

Figure A2.14c: Endoscopic view immediately after removal of the lesion 
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Figure A2.15a. Myxoid polyp of the left vocal cord 

 

 

Figure A2.15b. Excision using a diathermic loop 

 

 

Figure A2.15c. Removal of the resected polyp 
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Figure A2.15d. Endoscopic view immediately after resection 

 

 

Figure A2.15e. Two months after surgery: no visible lesions 

 

 

 

Figure A2.16a. Angiofibrous polyp of the right vocal cord 
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Figure A2.16b. Excision with a diathermy loop 

 

 

Figure A2.16c. The excised lesion 

 

 

Figure A2.16d. Endoscopic view immediately after resection 
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Figure A2.16e. Three months after surgery: no visible lesions 

 

 

Figure A2.17a. Neurofibroma of the right vocal cord 

 

 

Figure A2.17b. Placement of the diathermic loop at the base of the tumour 
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Figure A2.17c. Residual tumour immediately after diathermic excision 

 

 

Figure A2.17d. Ablation of the residual tumour with an Nd:YAG laser 

 

 

Figure A2.17e. Endoscopic view 3 months after surgery: no residual tumour is visible 
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Figure A2.18a. Reinke’s oedema affecting both vocal cords 

 

 

Figure A2.18b. Placement of the diathermy loop at the base of the lesion 

 

 

Figure A2.18c. The moment of diathermic excision 
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Figure A2.18d. Endoscopic view immediately after resection 

 

 

Figure A2.18e. Endoscopic view 3 months after surgery: no visible lesions 

 

 

 

Figure A2.19a. Obstructive exophytic tumour on the posterior wall of the larynx 
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Figure A2.19b. Anterograde and retrograde laser resection of the tumour using a flexible 

bronchoscope 

 

 

Figure A2.19c. Cold resection of the tumour with the bevel of the rigid bronchoscope 

 

 

Figure A2.19d. The resected tumour is located in the lumen of the rigid bronchoscope 

 

 

 

Figure A2.19e. Laser ablation of the residual tumour 
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Figure A2.20a. Leukoplakia of the glottic portion of the larynx involving  

both vocal cords and the anterior commissure 

 

 

Figure A2.20b. Immediately after photoablation of the lesion with an Nd:YAG laser 

 

 

Figure A2.20c. Endoscopic view 6 months after the procedure: no visible lesions 
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Figure A2.21a. Laryngeal leukoplakia 

 

 

Figure A2.21b. At the time of laser ablation 

 

 

Figure A2.21c. 7 months after surgery: no visible lesions 
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Figure A2.22a. Pachydermia of the glottic portion of the larynx 

 

 

Figure A2.22b. At the time of diathermy loop excision of the exophytic component of the 

right vocal cord lesion 

 

 

Figure A2.22c. At the time of Nd:YAG laser ablation of the residual lesion 
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Figure A2.22d. Endoscopic view immediately after photoablation 

 

 

Figure A2.22e. Endoscopic appearance 1 year after surgery: no visible lesions 

 

 

Figure A2.23a. Papillomatosis of the glottic portion of the larynx 
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Figure A2.23b. Photoablation of the lesion using a 980/1470 nm diode laser 

 

 

Figure A2.23c. Six months after surgery: no visible lesions 

 

 

Figure A2.24a. Glottic papillomatosis 
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Figure A2.24b. Endoscopic view immediately after ablation with a 980/1470 nm diode laser, 

preceded by excision with a diathermic loop 

 

 

Figure A2.24c. Four months after surgery: no visible lesions 

 

 

Figure A2.25a. Massive racemose papillomatous proliferations, which considerably 

obstruct the laryngeal lumen 
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Figure A2.25b. The moment of excision of the prominent exophytic component of the lesion 

using a diathermy loop 

 

 

Figure A2.25c. Photoablation of the remaining lesion using an Nd:YAG laser 

 

 

Figure A2.25d. Endoscopic view 3 months after the procedure: the laryngeal lumen is 

clear, with no evidence of tumour proliferation 
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Figure A2.26a. T1a cancer of the left vocal cord: the endophytic (infiltrative-ulcerative) 

tumour affects the anterior three-quarters of the left vocal cord 

 

 

Figure A2.26b. Endoscopic view immediately after laser ablation of the glottic tumour: the 

postoperative wound is covered with a carbonised coagulation scab 

 

 

Figure A2.26c. Endoscopic view 1 week after laser ablation of the glottic tumour: the 

postoperative wound is covered with a dense, whitish-grey fibrinous-necrotic scab  
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Figure A2.26d. Endoscopic view 2 months after laser ablation of the glottic tumour: 

flattened granulomatous proliferations (0.2–0.3 cm in diameter) in the area of 

photoablation 

 

 

Figure A2.26e. Endoscopic view 3 months after laser ablation of the glottic tumour: the 

postoperative wound is epithelialised, with scarring of the glottic portion of the larynx 

involving the anterior commissure 

 

 

Figure A2.27a. T1b glottic cancer: the tuberous exophytic tumour affects the anterior two-

thirds of the left vocal cord and the anterior commissure 
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Figure A2.27b. Excision of the exophytic component of the tumour using a diathermic loop 

 

 

Figure A2.27c. The moment of Nd:YAG laser ablation of the remaining tumour 

 

 

Figure A2.27d. Endoscopic view 5 years after tumour ablation 
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Figure A2.28. Biopsy of VCL: a. inadequate biopsy using forceps; b. adequate biopsy by 

excision with a diathermic loop 

 

 

Figure A2.29. The moment of the biopsy of VCL by excision with a diathermic loop 

 

 

Figure A2.30. Tumour fragments obtained following biopsy  

using a diathermic loop 
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Figure A2.31a. T1a glottic cancer 

 

 

Figure A2.31b. Endoscopic view 4 years after photoablation of the tumour: minor scarring 

of the glottic portion of the larynx 

 

 

Figure A2.32a. T1b glottic cancer: the tuberous exophytic tumour affects the anterior two-

thirds of the left vocal cord, the anterior commissure, and the anterior half of the right 

vocal cord 
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Figure A2.32b. Endoscopic view 1 year after laser ablation of the glottic tumour: 

deformation and scar-induced stenosis of the glottic portion of the larynx due to the 

formation of a membranous synechia in the region of the anterior commissure 

 

 

Figure A2.33a. The rigid laryngoscope is inserted into the pharynx until  

exposing the arytenoid cartilages 

 

 

Figure A2.33b. Adequate exposure/visibility of the glottic portion of the larynx, achieved by 

advancing the flexible bronchoscope through the rigid laryngoscope in suspension 
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Figure A2.34. Computed tomography view of a laryngeal schwannoma. (a): sagittal 

section; (b): axial section; (c): coronal section 

 

 

 

Figure A2.35a. Endoscopic appearance of an obstructive laryngeal schwannoma 

prior to surgery 

 

 

 

Figure A2.35b. Endoscopic view 18 months after surgery: absence of 

visible laryngeal tumour 
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Figure A2.36a. Angiofibrous polyp of the right vocal cord 

 

 

Figure A2.36b. Resection of the polyp with a diathermy loop  

under local anaesthesia whilst the patient is awake 

 

 

Figure A2.36c. Endoscopic view 2 months after surgery: no visible lesions 
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Figure A2.37a. Inflammatory myofibroblastic tumour: a pinkish-white, tuberous, 

exophytic tumour with a broad base of attachment and a firm consistency, affecting the 

anterior commissure, the anterior two-thirds of the right vocal cord, the anterior half of 

the left vocal cord, extending into the subcommissural space and the supracommissural 

region, with subtotal obstruction of the lumen of the glottic portion of the larynx 

 

 

 

Figure A2.37b. Endoscopic view immediately following tumour ablation  

with recanalisation of the laryngeal lumen 

 

 

 

Figure A2.38a. Massive non-specific granuloma of the right vocal process 
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Figure A2.38b. The moment of granuloma resection using a diathermy loop 

under local anaesthesia 

 

 

Figure A2.38c. Endoscopic view immediately after resection of the lesion with a diathermic 

loop 

 

 

Figure A2.39a. Massive lipoma of the left arytenoid region, 

with obstruction of the laryngeal lumen 
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Figure A2.39b. The moment of lipoma excision with a diathermic loop 

under local anaesthesia whilst the patient is awake 

 

 

Figure A2.39c. Endoscopic view immediately after diathermic resection of the tumour 

 

 

Figure A2.39d. The resected lesion 
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Figure A2.39e. Endoscopic view one month after surgery: the laryngeal lumen is clear 

 

 

Figure A2.40a. Obstructive sacular cyst of the left laryngeal ventricle 

 

 

Figure A2.40b. The moment of cyst resection with a diathermic loop under local 

anaesthesia 
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Figure A2.40c. Endoscopic view two months after surgery: the laryngeal lumen is clear 

 

 

Figure A2.41a. Laryngeal amyloidosis: a tumour-like mass with mixed growth patterns, 

featuring a submucosal component; the surface is irregular, with a central depression, pink 

in colour, glossy, and firm in consistency; it affects the left vocal cord and the anterior 

commissure, extending into the laryngeal ventricle and the left vestibular band 

 

 

Figure A2.41b. Endoscopic view 2 days after Nd:YAG laser photoablation of the lesion: the 

wound in the photoablation area is covered with whitish fibrinous-necrotic overlays 
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Figure A2.42. Chronic hyperplastic laryngitis 

 

 

Figure A2.43. Chronic hyperplastic laryngitis with keratosis 

 

 

Figure A2.44. Leukoplakia of the left vocal cord 
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Figure A2.45. Pachydermia of the left vocal cord 

 

 

Figure A2.46. Verrucous neoplasia of the right vocal cord 

 

 

Figure A2.47a. Verrucous neoplasia of the right hemilarynx 
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Figure A2.47b. Endoscopic view following photoablation of the tumour with an Nd:YAG 

laser, performed under local anaesthesia in repeated sessions 

 

 

Figure A2.48a. Pachydermia of the left vocal cord 

 

 

Figure A2.48b. Endoscopic appearance 12 months after surgery: no visible lesions 
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Figure A2.49a. Extensive obstructive laryngeal papillomatosis, involving the glottic  

and supraglottic regions of the larynx 

 

 

Figure A2.49b. Endoscopic view 1 week after Nd:YAG laser ablation 

 

 

Figure A2.49c. Endoscopic appearance 1 month after Nd:YAG laser ablation: the laryngeal 

lumen is clear and patent 
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Figure A2.49d. Recurrent papillomatous growths, with significant obstruction of the 

laryngeal lumen, 1 year after surgery 

 

 

Figure A2.49e. Endoscopic appearance 3 months after Nd:YAG laser ablation of the 

recurrent papillomatous lesion: no visible lesions 

 

 

Figure A2.50a. Papillomatosis of the glottic portion of the larynx 
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Figure A2.50b. Endoscopic appearance 3 months after FELS: no visible lesions 

 

 

Figure A2.51a. Carcinoma of the left vocal cord (T1a) 

 

 

Figure A2.51b. Endoscopic appearance 6 months after  

laser ablation of the tumour: no visible lesions 
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Figure A2.52a. Glottic papillomatosis involving the right vocal cord 

 

 

Figure A2.52b. Endoscopic appearance immediately after laser ablation 

 

 

Figure A2.52c. Endoscopic view 3 months after surgery: no visible lesions 
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Figure A2.53. Kaplan–Meier curve for overall survival 

 

 

 

 

 

Figure A2.54. Kaplan–Meier curve for the cumulative rate of 

events/deaths (cumulative incidence) 
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Figure A2.55. Kaplan–Meier analysis of patient survival in different treatment groups 

Note: FELS = flexible endoscopic laryngeal surgery; RT = radiotherapy 

 

 

 

Figure A2.56. Kaplan–Meier analysis of survival by tumour stage 
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Figure A2.57. Multivariate survival analysis (Cox proportional hazards model (CoxPH)) 
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Figure A2.58. VCL: a whitish exophytic tumour with a broad base of attachment and a 

„fuzzy” appearance, affecting the right vocal cord and the anterior commissure, extending 

into the subglottic and supraglottic regions, causing subtotal obstruction of the laryngeal 

lumen 

 

 

Figure A2.59. Histological appearance of VCL: a – verrucous epithelial papillae, covered 

by a massive layer of keratin; b – large epithelial invaginations with a keratin pearl and 

microabscess; c – compressive pushing margin at the interface with the underlying 

connective tissue, minimal cellular atypia and marked inflammatory reaction 
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Figure A2.60a. Verrucous carcinoma of the right hemilarynx: a massive, whitish, 

tuberous tumour with villous projections and a hard consistency, affecting the entire right 

vocal cord and the anterior commissure, extending into the subglottic space and protruding 

into the laryngeal vestibule, with approximately 80% obstruction of the laryngeal lumen 

 

 

Figure A2.60b. Endoscopic appearance 18 months after endoscopic surgery: no 

visible tumour lesions 
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ANNEX 3  

TABLES 

 

 Table A3.1. Localisation of benign non-epithelial lesions 

Affected part of the larynx No. of patients (%) 

Glottic 326 (96.4%) 

Supraglottic 7 (2.1%) 

Subglottic 3 (0.9%) 

Glottic + supraglottic 1 (0.3%) 

Supraglottic + Glottic + Subglottic 1 (0.3%) 

Total 338 (100%) 

 

 

Table A3.2. Methods for the eradication of benign non-epithelial laryngeal lesions 

Techniques for removing the lesion No. of patients (%) 

Cold surgery (with forceps) 97 (28.7%) 

Diathermic excision (with loop) 131 (38.7%) 

Laser ablation 31 (9.2%) 

Cold surgery + Laser ablation 40 (11.8%) 

Diathermic excision + Cold surgery 7 (2.1%) 

Diathermic excision + Laser ablation 32 (9.5%) 

Total 338 (100%) 

 

 

Table A3.3. Number of treatment sessions required to eradicate the lesion 

No. of treatment sessions No. of patients 

1 328  

2 8 

3 1 

4 1 

On average – 1.0±0.2  
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Table A3.4. Recurrent lesions developing after FELS of BNELL 

No. Pathology (lesion 

size, cm) 

Treatment Anaesthesia/

ventilation 

Time interval from 

surgery to detection 

of recurrent lesion 

(months) 

Treatment for 

recurrent lesion 

(number of repeat 

procedures) 

1 Nonspecific 

granuloma (0.8) 

CS+LA l/a 1 Repeated FELS (2) 

2 Nonspecific 

granuloma (0.5) 

CS l/a 1 Repeated FELS (1) 

3 Nonspecific 

granuloma (0.5) 

DEX+CS l/a 2 Repeated FELS (1) 

4 Nonspecific 

granuloma (1.5) 

DEX+LA l/a 1 Repeated FELS (1) 

5 Nonspecific 

granuloma (1.5) 

DEX+LA l/a 6 Repeated FELS (1) 

6 Nonspecific 

granuloma (0.8) 

DEX+LA l/a 3 Repeated FELS (1) 

7 Inflammatory 

myofibroblastic 

tumour (2.5) 

DEX+LA GA+SHFJV 9 Transoral 

microsurgery (13) 

8 Myxoid polyp (0.5) CS l/a 153 Repeated FELS (1) 

9 Angiofibrous polyp 

(0.6) 

DEX l/a 39 Repeated FELS (1) 

Note: CS – cold surgery (using forceps); LA – laser ablation; DEX – diathermy loop excision; 

l/a – local anaesthesia; GA+SHFJV – general anaesthesia with superimposed high-frequency jet 

ventilation 

 

 

 
 

Table A3.5. Malignant lesions developing after FELS of BNELL 

No. Pathology (lesion size, 

cm) 

Treatment 

for BNELL 

Type of 

malignancy 

developed 

Time interval from 

surgery to detection 

of malignancy 

(months) 

Treatment of the 

developed 

malignancy 

1 Angiofibrous polyp  

(0.5) 

CS+LA SCC (T1a) 252  Successful 

FELS (LA)  

2 Angiomatous polyp 

(0.6) 

CS SCC (T1a) 28 Successful 

FELS (LA)  

3 Angiomatous polyp 

(1.5) 

DEX SCC (T2) 68 Successful 

FELS (LA)  

4 Neurofibroma (1.5) DEX+LA SCC (T2) 48 Open partial 

laryngectomy 

Note: CS – cold surgery (using forceps); LA – laser ablation; DEX – diathermy loop excision; 

SCC – squamous cell carcinoma; FELS – flexible endoscopic laryngeal surgery 
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Table A3.6. Functional/vocal outcome following FELS of BNELL 

Vocal outcome Total 

 n=338
1 

95% 

CI
2 

Outpatie

nts 

n=286
1 

95% 

CI
2
 

Inpatients 

n=52
1 

95% 

CI
2
 

Statisti

cal 

test
3 

p-value
3 

Normal voice 311 

(92.0%) 

89%, 

95% 

271 

(94.8%) 

92%, 

97% 

40 

(76.9%) 

65%, 

88% 

35 <0.001 

Minor 

dysphonia 

12 (3.6%) 1.6%, 

5.5% 

5 (1.7%) 0.23%, 

3.3% 

7 (13.5%) 4.2%, 

23% 

Moderate 

dysphonia 

10 (3.0%) 1.2%, 

4.8% 

9 (3.1%) 1.1%, 

5.2% 

1 (1.9%) 0.00%, 

5.7% 

Severe 

dysphonia 

5 (1.5%) 0.19%, 

2.8% 

1 (0.3%) 0.00%, 

1.0% 

4 (7.7%) 0.45%, 

15% 

Note: 
1
n = number of patients, 

2
CI = Confidence Interval, 

3
Pearson’s Chi-squared test 
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Table A3.7. Results of BNELL treatment using FELS 

Participant characteristics 

Group 
Overall   
 n = 338

1
 

95% CI
2
 

Outpatients   
 n = 286

1
 

95% CI
2
 

Inpatients   
 n = 52

1
 

95% CI
2
 

Statistical  

Test
3
 

p-value
3
 

Age 44.9 (12.2)  

44.0 (18.0)  

16.0 81.0  

44, 46 44.0 (11.4)  

44.0 (17.0)  

16.0 73.0  

43, 45 49.7 (14.8)  

51.0 (21.5)  

16.0 81.0  

46, 54 5,517 0.003 

Gender       0.34 0.6 

m 220 (65.1%) 60%, 70% 188 (65.7%) 60%, 71% 32 (61.5%) 48%, 75%   

f 118 (34.9%) 30%, 40% 98 (34.3%) 29%, 40% 20 (38.5%) 25%, 52%   

Nosological unit       43 <0.001 

Angiofibrous polyp 76 (22.5%) 18%, 27% 70 (24.5%) 19%, 29% 6 (11.5%) 2.9%, 20%   

Myxoid polyp 67 (19.8%) 16%, 24% 61 (21.3%) 17%, 26% 6 (11.5%) 2.9%, 20%   

Vocal nodule 45 (13.3%) 9.7%, 17% 39 (13.6%) 9.7%, 18% 6 (11.5%) 2.9%, 20%   

Angiomatous polyp 43 (12.7%) 9.2%, 16% 39 (13.6%) 9.7%, 18% 4 (7.7%) 0.45%, 15%   

Fibrous polyp 39 (11.5%) 8.1%, 15% 34 (11.9%) 8.1%, 16% 5 (9.6%) 1.6%, 18%   

Nonspecific granuloma 28 (8.3%) 5.3%, 11% 19 (6.6%) 3.8%, 9.5% 9 (17.3%) 7.0%, 28%   

Cyst 18 (5.3%) 2.9%, 7.7% 14 (4.9%) 2.4%, 7.4% 4 (7.7%) 0.45%, 15%   

Reinke's disease 17 (5.0%) 2.7%, 7.4% 9 (3.1%) 1.1%, 5.2% 8 (15.4%) 5.6%, 25%   

Others 5 (1.5%) 0.19%, 2.8% 1 (0.3%) 0.00%, 1.0% 4 (7.7%) 0.45%, 15%   
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Group 
Overall   
 n = 338

1
 

95% CI
2
 

Outpatients   
 n = 286

1
 

95% CI
2
 

Inpatients   
 n = 52

1
 

95% CI
2
 

Statistical  

Test
3
 

p-value
3
 

Location 32 <0.001 

glottic 326 (96.4%) 94%, 98% 282 (98.6%) 97%, 100% 44 (84.6%) 75%, 94%   

supraglottic 7 (2.1%) 0.55%, 3.6% 4 (1.4%) 0.04%, 2.8% 3 (5.8%) 0.00%, 12%   

subglottic 3 (0.9%) 0.00%, 1.9% 0 (0.0%) 0.00%, 0.00% 3 (5.8%) 0.00%, 12%   

glottic+supraglottic 1 (0.3%) 0.00%, 0.87% 0 (0.0%) 0.00%, 0.00% 1 (1.9%) 0.00%, 5.7%   

supraglottic+glottic+su

bglottic 

1 (0.3%) 0.00%, 0.87% 0 (0.0%) 0.00%, 0.00% 1 (1.9%) 0.00%, 5.7%   

Foci dimensions, cm 0.8 (0.6)  

0.6 (0.5)  

0.2 4.5  

0.77, 0.89 0.8 (0.5)  

0.6 (0.6)  

0.2 2.5  

0.71, 0.83 1.2 (0.9)  

0.8 (1.0)  

0.2 4.5  

0.92, 1.4 5,379 0.001 

Sessions 1.0 (0.2)  

1.0 (0.0)  

1.0 4.0  

1.0, 1.1 1.0 (0.2)  

1.0 (0.0)  

1.0 3.0  

1.0, 1.0 1.2 (0.5)  

1.0 (0.0)  

1.0 4.0  

1.0, 1.3 6,683 <0.001 

Endoscopic treatment       39 <0.001 

DEX 131 (38.8%) 34%, 44% 117 (40.9%) 35%, 47% 14 (26.9%) 15%, 39%   

CS 97 (28.7%) 24%, 34% 93 (32.5%) 27%, 38% 4 (7.7%) 0.45%, 15%   

CS+LA 39 (11.5%) 8.1%, 15% 30 (10.5%) 6.9%, 14% 9 (17.3%) 7.0%, 28%   

LA 32 (9.5%) 6.3%, 13% 22 (7.7%) 4.6%, 11% 10 (19.2%) 8.5%, 30%   

DEX+LA 32 (9.5%) 6.3%, 13% 18 (6.3%) 3.5%, 9.1% 14 (26.9%) 15%, 39%   

DEX+CS 7 (2.1%) 0.55%, 3.6% 6 (2.1%) 0.44%, 3.8% 1 (1.9%) 0.00%, 5.7%   
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Group 
Overall   
 n = 338

1
 

95% CI
2
 

Outpatients   
 n = 286

1
 

95% CI
2
 

Inpatients   
 n = 52

1
 

95% CI
2
 

Statistical  

Test
3
 

p-value
3
 

Anaesthesia/ventilation       50 <0.001 

Local 327 (96.7%) 95%, 99% 285 (99.7%) 99%, 100% 42 (80.8%) 70%, 91%   

GA+SHFJV 11 (3.3%) 1.4%, 5.1% 1 (0.3%) 0.00%, 1.0% 10 (19.2%) 8.5%, 30%   

Recurrence       0.13 >0.9 

No 329 (97.3%) 96%, 99% 278 (97.2%) 95%, 99% 51 (98.1%) 94%, 100%   

Yes 9 (2.7%) 0.95%, 4.4% 8 (2.8%) 0.89%, 4.7% 1 (1.9%) 0.00%, 5.7%   

Malignancy       0.74 0.6 

No 334 (98.8%) 98%, 100% 282 (98.6%) 97%, 100% 52 (100.0%) 100%, 100%   

Yes 4 (1.2%) 0.03%, 2.3% 4 (1.4%) 0.04%, 2.8% 0 (0.0%) 0.00%, 0.00%   

Time without LRc 

(months) 

10.8 (27.0)  

3.0 (3.8)  

1.0 189.0  

7.9, 14 9.9 (27.5)  

2.5 (2.0)  

1.0 189.0  

6.7, 13 15.3 (23.6)  

3.0 (23.3)  

1.0 95.0  

8.8, 22 7,317 0.9 

Time without LRc 

(years) 

      19 0.005 

up to 1 year 288 (85.2%) 81%, 89% 252 (88.1%) 84%, 92% 36 (69.2%) 57%, 82%   

1–3 years 22 (6.5%) 3.9%, 9.1% 15 (5.2%) 2.7%, 7.8% 7 (13.5%) 4.2%, 23%   

5–10 years 14 (4.1%) 2.0%, 6.3% 9 (3.1%) 1.1%, 5.2% 5 (9.6%) 1.6%, 18%   

3–5 years 8 (2.4%) 0.75%, 4.0% 4 (1.4%) 0.04%, 2.8% 4 (7.7%) 0.45%, 15%   

10–15 years 4 (1.2%) 0.03%, 2.3% 4 (1.4%) 0.04%, 2.8% 0 (0.0%) 0.00%, 0.00%   
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Group 
Overall   
 n = 338

1
 

95% CI
2
 

Outpatients   
 n = 286

1
 

95% CI
2
 

Inpatients   
 n = 52

1
 

95% CI
2
 

Statistical  

Test
3
 

p-value
3
 

15–20 years 2 (0.6%) 0.00%, 1.4% 2 (0.7%) 0.00%, 1.7% 0 (0.0%) 0.00%, 0.00%   

Postoperative voice       35 <0.001 

normal 311 (92.0%) 89%, 95% 271 (94.8%) 92%, 97% 40 (76.9%) 65%, 88%   

minor dysphonia 12 (3.6%) 1.6%, 5.5% 5 (1.7%) 0.23%, 3.3% 7 (13.5%) 4.2%, 23%   

moderate dysphonia 10 (3.0%) 1.2%, 4.8% 9 (3.1%) 1.1%, 5.2% 1 (1.9%) 0.00%, 5.7%   

severe dysphonia 5 (1.5%) 0.19%, 2.8% 1 (0.3%) 0.00%, 1.0% 4 (7.7%) 0.45%, 15%   

Note: 
1
 Mean (SD)  

           Median (IQR)  

           Min Max ; n (%) 

2
 CI = Confidence Interval 

3
 Wilcoxon rank sum test; Pearson’s chi-squared test with simulated p-value 

  (based on 1e+05 replicates) 
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Table A3.8. Location of hyperplastic laryngeal lesions 

Affected part of the larynx No. of patients (%) 

Glottic 41 (89.1%) 

Supraglottic 2 (4.3%) 

Glottic + supraglottic 1 (2.2%) 

Glottic + subglottic 1 (2.2%) 

Glottic+Supraglottic+Subglottic 1 (2.2%) 

Total 46 (100%) 

 

 

 

 

Table A3.9. Methods for the removal of hyperplastic laryngeal lesions 

Lesion eradication techniques No. of patients (%) 

Cold surgery (with forceps) 1 (2.2%) 

Laser ablation 40 (87.0%) 

Cold surgery + Laser ablation 2 (4.3%) 

Diathermic excision + Laser ablation 3 (6.5%) 

Total 46 (100%) 

 

 

 

 

 

Table A3.10. Functional/vocal outcome following FELS of HLL 

Vocal outcome No. of patients (%) 

Normal voice 25 (54.3%) 

Minor dysphonia 3 (6.5%) 

Moderate dysphonia 12 (26.1%) 

Severe dysphonia 6 (13.0%) 

Total 46 (100%) 
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Table A3.11. Results of HLL treatment using FELS 

 

Participant characteristics 

Group 
Overall   
 N = 46

1
 

95% CI
2
 

Outpatients   
 N = 31

1
 

95% CI
2
 

Inpatients   
 N = 15

1
 

95% CI
2
 

Statistica

l  

Test
3
 

p-

value
3
 

Age 53.4 (12.0)  

55.5 (16.5)  

20.0 77.0  

50, 57 51.5 (13.2)  

53.0 (18.0)  

20.0 77.0  

47, 56 57.1 (8.1)  

58.0 (10.5)  

42.0 70.0  

53, 62 163 0.10 

Gender       1.6 0.5 

b 43 (93.5%) 86%, 100% 28 (90.3%) 80%, 100% 15 (100.0%) 100%, 100%   

f 3 (6.5%) 0.00%, 14% 3 (9.7%) 0.00%, 20% 0 (0.0%) 0.00%, 0.00%   

Pathology       3.2 0.4 

Leukoplakia 23 (50.0%) 36%, 64% 14 (45.2%) 28%, 63% 9 (60.0%) 35%, 85%   

Pachydermia 14 (30.4%) 17%, 44% 12 (38.7%) 22%, 56% 2 (13.3%) 0.00%, 31%   

CHL with keratosis 7 (15.2%) 4.8%, 26% 4 (12.9%) 1.1%, 25% 3 (20.0%) 0.00%, 40%   

Verrucous neoplasia 2 (4.3%) 0.00%, 10% 1 (3.2%) 0.00%, 9.4% 1 (6.7%) 0.00%, 19%   

Dysplasia       2.6 0.3 

No 38 (82.6%) 72%, 94% 27 (87.1%) 75%, 99% 11 (73.3%) 51%, 96%   

Low-grade 7 (15.2%) 4.8%, 26% 3 (9.7%) 0.00%, 20% 4 (26.7%) 4.3%, 49%   

High-grade 1 (2.2%) 0.00%, 6.4% 1 (3.2%) 0.00%, 9.4% 0 (0.0%) 0.00%, 0.00%   
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Group 
Overall   
 N = 46

1
 

95% CI
2
 

Outpatients   
 N = 31

1
 

95% CI
2
 

Inpatients   
 N = 15

1
 

95% CI
2
 

Statistica

l  

Test
3
 

p-

value
3
 

 

Location 

       

5.6 

 

0.2 

glottic 41 (89.1%) 80%, 98% 28 (90.3%) 80%, 100% 13 (86.7%) 69%, 100%   

supraglottic 2 (4.3%) 0.00%, 10% 2 (6.5%) 0.00%, 15% 0 (0.0%) 0.00%, 0.00%   

glottic+subglottic 1 (2.2%) 0.00%, 6.4% 0 (0.0%) 0.00%, 0.00% 1 (6.7%) 0.00%, 19%   

glottic + supraglottic 1 (2.2%) 0.00%, 6.4% 1 (3.2%) 0.00%, 9.4% 0 (0.0%) 0.00%, 0.00%   

glottic+supraglottic+su

bglottic 

1 (2.2%) 0.00%, 6.4% 0 (0.0%) 0.00%, 0.00% 1 (6.7%) 0.00%, 19%   

Foci dimensions, cm 1.1 (0.6)  

0.9 (0.9)  

0.3 2.5  

0.94, 1.3 1.1 (0.7)  

1.0 (1.2)  

0.3 2.5  

0.89, 1.4 1.1 (0.6)  

0.8 (0.8)  

0.5 2.5  

0.79, 1.5 224 0.9 

Endoscopic treatment       1.6 0.9 

LA 40 (87.0%) 77%, 97% 26 (83.9%) 71%, 97% 14 (93.3%) 81%, 100%   

DEX+LA 3 (6.5%) 0.00%, 14% 2 (6.5%) 0.00%, 15% 1 (6.7%) 0.00%, 19%   

CS+LA 2 (4.3%) 0.00%, 10% 2 (6.5%) 0.00%, 15% 0 (0.0%) 0.00%, 0.00%   

CS 1 (2.2%) 0.00%, 6.4% 1 (3.2%) 0.00%, 9.4% 0 (0.0%) 0.00%, 0.00%   

Anaesthesia, ventilation       9.1 0.008 

Local 42 (91.3%) 83%, 99% 31 (100.0%) 100%, 100% 11 (73.3%) 51%, 96%   
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Group 
Overall   
 N = 46

1
 

95% CI
2
 

Outpatients   
 N = 31

1
 

95% CI
2
 

Inpatients   
 N = 15

1
 

95% CI
2
 

Statistica

l  

Test
3
 

p-

value
3
 

GA+SHFJV 4 (8.7%) 0.55%, 17% 0 (0.0%) 0.00%, 0.00% 4 (26.7%) 4.3%, 49%   

 

Recurrence 

       

0.00 

 

>0.9 

No 43 (93.5%) 86%, 100% 29 (93.5%) 85%, 100% 14 (93.3%) 81%, 100%   

Yes 3 (6.5%) 0.00%, 14% 2 (6.5%) 0.00%, 15% 1 (6.7%) 0.00%, 19%   

Malignancy       0.29 >0.9 

No 44 (95.7%) 90%, 100% 30 (96.8%) 91%, 100% 14 (93.3%) 81%, 100%   

Yes 2 (4.3%) 0.00%, 10% 1 (3.2%) 0.00%, 9.4% 1 (6.7%) 0.00%, 19%   

Time without LRc 

(months) 

62.4 (72.0)  

24.0 (99.5)  

1.0 266.0  

41, 84 66.2 (79.1)  

24.0 (128.0)  

1.0 266.0  

37, 95 54.4 (56.1)  

22.0 (59.0)  

2.0 192.0  

23, 85 238 >0.9 

Time without LRc 

(years) 

      5.6 0.5 

1–3 years 15 (32.6%) 19%, 46% 9 (29.0%) 13%, 45% 6 (40.0%) 15%, 65%   

up to 1 year 14 (30.4%) 17%, 44% 11 (35.5%) 19%, 52% 3 (20.0%) 0.00%, 40%   

10–15 years 7 (15.2%) 4.8%, 26% 5 (16.1%) 3.2%, 29% 2 (13.3%) 0.00%, 31%   

5–10 years 4 (8.7%) 0.55%, 17% 1 (3.2%) 0.00%, 9.4% 3 (20.0%) 0.00%, 40%   

15–20 years 4 (8.7%) 0.55%, 17% 3 (9.7%) 0.00%, 20% 1 (6.7%) 0.00%, 19%   
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Group 
Overall   
 N = 46

1
 

95% CI
2
 

Outpatients   
 N = 31

1
 

95% CI
2
 

Inpatients   
 N = 15

1
 

95% CI
2
 

Statistica

l  

Test
3
 

p-

value
3
 

3–5 years 1 (2.2%) 0.00%, 6.4% 1 (3.2%) 0.00%, 9.4% 0 (0.0%) 0.00%, 0.00%   

20–25 years 1 (2.2%) 0.00%, 6.4% 1 (3.2%) 0.00%, 9.4% 0 (0.0%) 0.00%, 0.00%   

 

 

 

Postoperative voice 

       

 

 

3.3 

 

 

 

0.3 

normal 25 (54.3%) 40%, 69% 18 (58.1%) 41%, 75% 7 (46.7%) 21%, 72%   

moderate dysphonia 12 (26.1%) 13%, 39% 6 (19.4%) 5.4%, 33% 6 (40.0%) 15%, 65%   

severe dysphonia 6 (13.0%) 3.3%, 23% 4 (12.9%) 1.1%, 25% 2 (13.3%) 0.00%, 31%   

minor dysphonia 3 (6.5%) 0.00%, 14% 3 (9.7%) 0.00%, 20% 0 (0.0%) 0.00%, 0.00%   

Note: 
1
 Mean (SD)  

          Median (IQR)  

          Min Max ; n (%) 

2
 CI = Confidence Interval 

3
 Wilcoxon rank sum test; Pearson's Chi-squared test with simulated p-value 

 (based on 1e+05 replicates) 
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Table A3.12. Location of papillomatous lesions  

Affected part of the larynx No. of patients (%) 

Glottic 27 (52.9%) 

Supraglottic 4 (7.8%) 

Glottic + Supraglottic 7 (13.7%) 

Glottic + Subglottic 6 (11.8%) 

Glottic+Supraglottic+Subglottic 5 (9.8%) 

Glottic+Subglottic+Trachea 1 (2.0%) 

Subglottic + Trachea 1 (2.0%) 

Total 51 (100%) 

  

Table A3.13. Methods of papillomatous lesion removal 

Lesion eradication techniques No. of patients (%) 

Cold surgery (with forceps) 5 (9.8%) 

Laser ablation 28 (54.9%) 

Cold surgery + Laser ablation 1 (2.0%) 

Diathermic excision + Laser ablation 16 (31.4%) 

Cold surgery/Diathermic excision + Laser 

ablation 

1 (2.0%) 

Total 51 (100%) 

 

Table A3.14. Number of treatment sessions required 

to eradicate the lesion 

No. of treatment sessions No. of patients 

1 43 (84.3%) 

2 5 

6 1 

7 2 

On average 1.4±1.4 

 

Table A3.15. Number of repeat surgical treatment courses performed  

in patients with recurrent disease (n=18) 

No. of repeat surgical treatment courses per patient No. of patients 

1 7 

2 3 

3 3 

4 1 

5 2 

6 2 

On average – 2.7  

 

Table A3.16. Functional/vocal outcome following FELS of LP 

 
Vocal outcome No. of patients (%) 

Normal voice 30 (58.8%) 

Minor dysphonia 6 (11.8%) 

Moderate dysphonia 13 (25.5%) 

Severe dysphonia 2 (3.9%) 

Total 51 (100%) 



267 
 

Table A3.17. Results of LP treatment using FELS 

Participant characteristics 

Group 
Overall   
 N = 51

1
 

95% CI
2
 

Outpatients   
 N = 24

1
 

95% CI
2
 

Inpatients   
 N = 27

1
 

95% CI
2
 

Statistical  

Test
3
 

p-value
3
 

Age 44.1 (15.7)  

44.0 (22.0)  

19.0 77.0  

40, 49 42.2 (16.5)  

40.0 (27.0)  

19.0 77.0  

35, 49 45.9 (15.1)  

45.0 (20.5)  

19.0 75.0  

40, 52 277 0.4 

Gender       1.8 0.3 

m 29 (56.9%) 43%, 70% 16 (66.7%) 48%, 86% 13 (48.1%) 29%, 67%   

f 22 (43.1%) 30%, 57% 8 (33.3%) 14%, 52% 14 (51.9%) 33%, 71%   

Location       8.4 0.2 

glottic 27 (52.9%) 39%, 67% 16 (66.7%) 48%, 86% 11 (40.7%) 22%, 59%   

glottic+supraglottic 7 (13.7%) 4.3%, 23% 3 (12.5%) 0.00%, 26% 4 (14.8%) 1.4%, 28%   

glottic+subglottic 6 (11.8%) 2.9%, 21% 1 (4.2%) 0.00%, 12% 5 (18.5%) 3.9%, 33%   

glottic+supraglottic+subglottic 5 (9.8%) 1.6%, 18% 1 (4.2%) 0.00%, 12% 4 (14.8%) 1.4%, 28%   

supraglottic 4 (7.8%) 0.46%, 15% 3 (12.5%) 0.00%, 26% 1 (3.7%) 0.00%, 11%   

glottic+subglottic+tracheal 1 (2.0%) 0.00%, 5.8% 0 (0.0%) 0.00%, 0.00% 1 (3.7%) 0.00%, 11%   

subglottic+trachea 1 (2.0%) 0.00%, 5.8% 0 (0.0%) 0.00%, 0.00% 1 (3.7%) 0.00%, 11%   

Foci dimensions, cm 1.6 (0.8)  

1.5 (1.7)  

0.2 3.0  

1.3, 1.8 1.3 (0.9)  

1.3 (1.5)  

0.2 3.0  

0.97, 1.7 1.8 (0.7)  

2.0 (1.4)  

0.4 3.0  

1.5, 2.1 221 0.050 
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Group 
Overall   
 N = 51

1
 

95% CI
2
 

Outpatients   
 N = 24

1
 

95% CI
2
 

Inpatients   
 N = 27

1
 

95% CI
2
 

Statistical  

Test
3
 

p-value
3
 

 

Sessions 

 

1.4 (1.4)  

1.0 (0.0)  

1.0 7.0  

 

1.0, 1.8 

 

1.1 (0.3)  

1.0 (0.0)  

1.0 2.0  

 

0.96, 1.2 

 

1.7 (1.8)  

1.0 (0.0)  

1.0 7.0  

 

1.0, 2.5 

 

276 

 

0.2 

Endoscopic treatment       13 0.003 

LA 28 (54.9%) 41%, 69% 14 (58.3%) 39%, 78% 14 (51.9%) 33%, 71%   

DEX+LA 16 (31.4%) 19%, 44% 3 (12.5%) 0.00%, 26% 13 (48.1%) 29%, 67%   

CS 5 (9.8%) 1.6%, 18% 5 (20.8%) 4.6%, 37% 0 (0.0%) 0.00%, 

0.00% 

  

CS/DEX+LA 1 (2.0%) 0.00%, 5.8% 1 (4.2%) 0.00%, 12% 0 (0.0%) 0.00%, 

0.00% 

  

CS+LA 1 (2.0%) 0.00%, 5.8% 1 (4.2%) 0.00%, 12% 0 (0.0%) 0.00%, 

0.00% 

  

Anaesthesia       12 <0.001 

Local 40 (78.4%) 67%, 90% 24 (100.0%) 100%, 100% 16 (59.3%) 41%, 78%   

GA+SHFJV 9 (17.6%) 7.2%, 28% 0 (0.0%) 0.00%, 0.00% 9 (33.3%) 16%, 51%   

Local / GA+SHFJV 2 (3.9%) 0.00%, 9.2% 0 (0.0%) 0.00%, 0.00% 2 (7.4%) 0.00%, 17%   
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Group 
Overall   
 N = 51

1
 

95% CI
2
 

Outpatients   
 N = 24

1
 

95% CI
2
 

Inpatients   
 N = 27

1
 

95% CI
2
 

Statistical  

Test
3
 

p-value
3
 

Recurrence 0.08 >0.9 

No 33 (64.7%) 52%, 78% 16 (66.7%) 48%, 86% 17 (63.0%) 45%, 81%   

Yes 18 (35.3%) 22%, 48% 8 (33.3%) 14%, 52% 10 (37.0%) 19%, 55%   

 

 

Malignancy 

       

 

1.1 

 

 

0.5 

No 50 (98.0%) 94%, 100% 23 (95.8%) 88%, 100% 27 (100.0%) 100%, 100%   

Yes 1 (2.0%) 0.00%, 5.8% 1 (4.2%) 0.00%, 12% 0 (0.0%) 0.00%, 

0.00% 

  

Time without LRc (months) 72.0 (67.1)  

56.0 (88.5)  

2.0 268.0  

53, 91 79.1 (72.9)  

58.5 (126.5)  

2.0 203.0  

48, 110 65.7 (62.3)  

40.0 (83.0)  

3.0 268.0  

41, 90 336 0.8 

Time without LRc (years)       6.0 0.5 

1–3 years 16 (31.4%) 19%, 44% 7 (29.2%) 11%, 47% 9 (33.3%) 16%, 51%   

5–10 years 13 (25.5%) 14%, 37% 5 (20.8%) 4.6%, 37% 8 (29.6%) 12%, 47%   

up to 1 year 6 (11.8%) 2.9%, 21% 3 (12.5%) 0.00%, 26% 3 (11.1%) 0.00%, 23%   

10–15 years 6 (11.8%) 2.9%, 21% 3 (12.5%) 0.00%, 26% 3 (11.1%) 0.00%, 23%   

3–5 years 5 (9.8%) 1.6%, 18% 2 (8.3%) 0.00%, 19% 3 (11.1%) 0.00%, 23%   
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Group 
Overall   
 N = 51

1
 

95% CI
2
 

Outpatients   
 N = 24

1
 

95% CI
2
 

Inpatients   
 N = 27

1
 

95% CI
2
 

Statistical  

Test
3
 

p-value
3
 

15–20 years 4 (7.8%) 0.46%, 15% 4 (16.7%) 1.8%, 32% 0 (0.0%) 0.00%, 

0.00% 

20–25 years 1 (2.0%) 0.00%, 5.8% 0 (0.0%) 0.00%, 0.00% 1 (3.7%) 0.00%, 11%   

Postoperative voice       5.1 0.2 

normal 30 (58.8%) 45%, 72% 17 (70.8%) 53%, 89% 13 (48.1%) 29%, 67%   

moderate dysphonia 13 (25.5%) 14%, 37% 6 (25.0%) 7.7%, 42% 7 (25.9%) 9.4%, 42%   

minor dysphonia 6 (11.8%) 2.9%, 21% 1 (4.2%) 0.00%, 12% 5 (18.5%) 3.9%, 33%   

severe dysphonia 2 (3.9%) 0.00%, 9.2% 0 (0.0%) 0.00%, 0.00% 2 (7.4%) 0.00%, 17%   

 

Note: 
1
 Mean (SD)  

           Median (IQR)  

           Min Max ; n (%) 

2
 CI = Confidence Interval 

3
 Wilcoxon rank sum test; Pearson’s Chi-squared test with simulated p-value 

  (based on 1e+05 replicates) 
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Table A3.18. Distribution of patients with glottic cancer according to macroscopic 

appearance 

Tumour growth pattern No. of patients (%) 

Endophytic 8 (8.3%) 

Endophytic with ulceration 8 (8.3%) 

Exophytic 46 (47.9%) 

Exophytic with ulceration 2 (2.1%) 

Mixed 27 (28.1%) 

Mixed with ulceration 5 (5.2%) 

Total 96 (100%) 

 

 

Table A3.19. Five-year outcomes of treatment for glottic cancer                                              

according to tumour stage 

Results Total, 

N= 

=96
1
 

95

% 

CI
2
 

T1a,     

N= 

=27
1
 

95

% 

CI
2
 

T1b,    

N= 

=26
1
 

95

% 

CI
2
 

T2a, 

N= 

=40
1
 

95

% 

CI
2
 

T2b, 

N= 

=3
1
 

95

% 

CI
2
 

Stati

stical 

test 

p-

value
3
 

UDC/OS/ 

DSS 

82 

(85.4

%) 

78

%, 

92

% 

27 

(100

%) 

100

%, 

100

% 

23 

(88.5

%) 

76

%, 

100

% 

32 

(80.0

%) 

68

%, 

92

% 

0 

(0.0

%) 

0.0

%, 

0.0

% 

23 <0.001 

DFS 75 

(78.1

%) 

70

%, 

86

% 

25 

(92.6

%) 

83

%, 

100

% 

21 

(80.8

%) 

66

%, 

96

% 

29 

(72.5

%) 

59

%, 

86

% 

0 

(0.0

%) 

0.0

%, 

0.0

% 

15 0.002 

LC 76 

(79.2

%) 

71

%, 

87

% 

25 

(92.6

%) 

83

%, 

100

% 

21 

(80.8

%) 

66

%, 

96

% 

29 

(72.5

%) 

59

%, 

86

% 

1 

(33.3

%) 

0.0

%, 

87

% 

7.9 0.048 

UDC FELS 78 

(81.3

%) 

73

%, 

89

% 

26 

(96.3

%) 

89

%, 

100

% 

22 

(84.6

%) 

71

%, 

98

% 

30 

(75.0

%) 

62

%, 

88

% 

0 

(0.0

%) 

0.0

%, 

0.0

% 

18 <0.001 

CLP 80 

(83.3

%) 

76

%, 

91

% 

27 

(100

%) 

100

%, 

100

% 

22 

(84.6

%) 

71

%, 

98

% 

31 

(77.5

%) 

65

%, 

90

% 

0 

(0.0

%) 

0.0

%, 

0.0

% 

21 <0.001 

DD 14  

(14.6

%) 

7.5

%, 

22

% 

0 

(0.0

%) 

0.0

%, 

0.0

% 

3  

(11.5

%) 

0.0

%, 

24

% 

8 

(20.0

%) 

7.6

%, 

32

% 

3 

(100

%) 

100

%, 

100

% 

23 <0.001 

LRc 17 

(17.7

%) 

10

%, 

25

% 

2 

(7.4

%) 

0.0

%, 

17

% 

5 

(19.2

%) 

4.1

%, 

34

% 

8 

(20.0

%) 

7.6

%, 

32

% 

2 

(66.7

%) 

13

%, 

100

% 

7.1 0.069 

Note: 
1
 n (%) = number of patients; 

2
 CI = Confidence Interval; 

3
 Pearson’s Chi-squared test 

 

 

 



272 
 

Table A3.20. Five-year outcomes of glottic cancer treatment according to anterior 

commissure (AC) involvement 

Results Total,    

N = 96
1
 

95% 

CI
2
 

No AC 

involveme

nt, N=30
1
 

95% 

CI
2
 

CA 

involvement, 

N=66
1
 

95% 

CI
2
 

Statist

ical 

test  

p-value
3
 

UDC/ 

OS/DSS 

82 

(85.4%) 

78%, 

92% 

29 (96.7%) 90%, 

100% 

53 (80.3%) 71%, 

90% 

3.2 0.073 

DFS 75 

(78.1%) 

70%, 

86% 

27 (90.0%) 79%, 

100% 

48 (72.7%) 62%, 

83% 

2.7 0.10 

LC 76 

(79.2%) 

71%, 

87% 

27 (90.0%) 79%, 

100% 

49 (74.2%) 64%, 

85% 

2.2 0.14 

UDC 

FELS 

78 

(81.3%) 

73%, 

89% 

28 (93.3%) 84%, 

100% 

50 (75.8%) 65%, 

86% 

3.1 0.078 

CLP 80 

(83.3%) 

76%, 

91% 

29 (96.7%) 90%, 

100% 

51 (77.3%) 67%, 

87% 

4.3 0.039 

DD 14     

(14.6%) 

7.5%, 

22% 

1 (3.3%) 0.00%, 

9.8% 

13 (19.7%) 10%, 

29% 

3.2 0.073 

LRc 17 

(17.7%) 

10%, 

25% 

2 (6.7%) 0.00%, 

16% 

15 (22.7%) 13%, 

33% 

2.6 0.10 

Note: 
1
 n (%) = number of patients; 

2
 CI = Confidence Interval; 

3
 Pearson’s Chi-squared test 

 

 

Table A3.21. Five-year outcomes of glottic cancer treatment according to 

anaesthesia/ventilation method 

Results Total,    

N= 96
1
 

95% 

CI
2
 

General 

anaesthesi

a/SHFJV,     

N = 39
1
 

95% 

CI
2
 

Local 

anaesthesi

a/Spontane

ous 

ventilation,  

N = 57
1
 

95% 

CI
2
 

Stati

stical 

test 

p-value
3
 

UDC/OS/ 

DSS 

82 (85.4%) 78%, 

92% 

29 (74.4%) 61%, 

88% 

53 (93.0%) 86%, 

100% 

5.0 0.025 

DFS 75 (78.1%) 70%, 

86% 

28 (71.8%) 58%, 

86% 

47 (82.5%) 73%, 

92% 

0.98 0.3 

LC 76 (79.2%) 71%, 

87% 

29 (74.4%) 61%, 

88% 

47 (82.5%) 73%, 

92% 

0.50 0.5 

UDC FELS 78 (81.3%) 73%, 

89% 

28 (71.8%) 58%, 

86% 

50 (87.7%) 79%, 

96% 

2.9 0.090 

CLP 80 (83.3%) 76%, 

91% 

28 (71.8%) 58%, 

86% 

52 (91.2%) 84%, 

99% 

5.0 0.026 

DD 14 (14.6%) 7.5%, 

22% 

10 (25.6%) 12%, 

39% 

4 (7.0%) 0.39%, 

14% 

5.0 0.025 

LRc 17 (17.7%) 10%, 

25% 

9 (23.1%) 9.9%, 

36% 

8 (14.0%) 5.0%, 

23% 

0.75 0.4 

Note: 
1
 n (%) = number of patients; 

2
 CI = Confidence Interval; 

3
 Pearson’s Chi-squared test 
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Table A3.22. Five-year outcomes of glottic cancer treatment                                      

according to treatment method 

Results Total,   

N = 96
1
 

95% 

CI
2
 

FELS,     
N = 71

1 
95% 

CI
2
 

FELS+RT,  

N = 25
1
 

95% 

CI
2
 

Stati

stical 

test 

p-value
3
 

UDC/OS/DSS 82 

(85.4%) 

78%, 

92% 

67 

(94.4%) 

89%, 

100% 

15 

(60.0%) 

41%, 

79% 

15 <0.001 

DFS 75 

(78.1%) 

70%, 

86% 

61 

(85.9%) 

78%, 

94% 

14 

(56.0%) 

37%, 

75% 

8.0 0.005 

LC 76 

(79.2%) 

71%, 

87% 

61 

(85.9%) 

78%, 

94% 

15 

(60.0%) 

41%, 

79% 

6.0 0.014 

UDC FELS 78 

(81.3%) 

73%, 

89% 

63 

(88.7%) 

81%, 

96% 

15 

(60.0%) 

41%, 

79% 

8.2 0.004 

CLP 80 

(83.3%) 

76%, 

91% 

65 

(91.5%) 

85%, 

98% 

15 

(60.0%) 

41%, 

79% 

11 <0.001 

DD 14 

(14.6%) 

7.5%, 

22% 

4 

(5.6%) 

0.27%, 

11% 

10 

(40.0%) 

21%, 

59% 

15 <0.001 

LRc 17 

(17.7%) 

10%, 

25% 

9 

(12.7%) 

4.9%, 

20% 

8 

(32.0%) 

14%, 

50% 

3.5 0.061 

Note: 
1
 n (%) = number of patients; 

2
 CI = Confidence Interval; 

3
 Pearson’s Chi-squared test 

 

Table A3.23. Five-year outcomes of treatment for T2 glottic cancer                          

according to treatment method 

Results Total,   

N = 43
1
 

95% 

CI
2
 

FELS,     
N = 20

1 
95% 

CI
2
 

FELS+RT,  

N = 23
1
 

95% 

CI
2
 

Stati

stical 

test 

p-value
3
 

UDC/OS/DSS 32 

(74.4%) 

61%, 

87% 

17 

(85.0%) 

69%, 

100% 

15 

(65.2%) 

46%, 

85% 

1.3 0.3 

DFS 29 

(67.4%) 

53%, 

81% 

15 

(75.0%) 

56%, 

94% 

14 

(60.9%) 

41%, 

81% 

0.44 0.5 

LC 30 

(69.8%) 

56%, 

83% 

15 

(75.0%) 

56%, 

94% 

15 

(65.2%) 

46%, 

85% 

0.13 0.7 

UDC FELS 30 

(69.8%) 

56%, 

83% 

15 

(75.0%) 

56%, 

94% 

15 

(65.2%) 

46%, 

85% 

0.13 0.7 

CLP 31 

(72.1%) 

59%, 

85% 

16 

(80.0%) 

62%, 

98% 

15 

(65.2%) 

46%, 

85% 

0.54 0.5 

DD 11 

(25.6%) 

13%, 

39% 

3 

(15.0%) 

0.00%, 

31% 

8 

(34.8%) 

15%, 

54% 

1.3 0.3 

LRc 10 

(23.3%) 

11%, 

36% 

4 

(20.0%) 

2.5%, 

38% 

6 

(26.1%) 

8.1%, 

44% 

0.01 >0.9 

Note: 
1
 n (%) = number of patients; 

2
 CI = Confidence Interval; 

3
 Pearson’s Chi-squared test 
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Table A3.24. Five-year functional outcomes (voice quality) in the group of cured glottic                 

cancer patients with preserved larynx (n=80) 

      Stage 

 

 

Quality 

of voice 

Total 

(T1-

T2), 

n=80
1
 

95% 

CI
2
 

T1a,     

n=27
1
 

95% 

CI
2
 

T1b,    

n= 

= 22
1
 

95% 

CI
2
 

T2,      

n= 

=31
1
 

95% 

CI
2
 

Sta

tist

ical 

test  

p-

value
3
 

Satisfactory/M

inor dysphonia  

32 

(40.0

%) 

29%, 

51% 

19 

(70.4

%) 

53%, 

88% 

5 

(22.7

%) 

5.2%, 

40% 

8 

(25.8

%) 

10%, 

41% 

22 <0.001 

Moderate 

dysphonia 

21 

(26.3

%) 

17%, 

36% 

3  

(11.1

%) 

0.00%, 

23% 

11 

(50.0

%) 

29%, 

71% 

7 

(22.6

%) 

7.9%, 

37% 

Severe 

dysphonia 

27 

(33.8

%) 

23%, 

44% 

5 

(18.5

%) 

3.9%, 

33% 

6 

(27.3

%) 

8.7%, 

46% 

16 

(51.6

%) 

34%, 

69% 

Note: 
1
 n (%) = number of patients; 

2
 CI = Confidence Interval; 

3
 Pearson’s Chi-squared test 

 

 

 

Table A3.25. Number of treatment sessions administered for tumour eradication 

Number of sessions No. of patients 

1 17 

2 5 

3 2 

4 2 

6 1  

9 1 

On average = 2.0±1.8  
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Table A3.26. Results of VCL treatment using FELS 

Recurrence-

free survival 

 

n=22 

(78.6%) 

 

 

Locoregional 

recurrence or 

residual 

tumour 

 

n=6  

(21.4%) 

 

Successful salvage treatment (n=2): 

 

1) T1a → Residual tumour after 4 months → Repeated FELS → 48 

months (4 years)  without recurrence. 

2) T2 → Recurrence after 4 years → Open surgery (laryngofissure + 

tumour resection + tracheostomy) → 96 months (8 years) without 

recurrence. 

Treatment failure (n=4): 

 

3) T2 (hybrid form of VCL) → Residual tumour after 4 months 

(keratinised SCC = hybrid form of VCL) → RT (60Gy) → Rc after 5 

months → total laryngectomy → death 7 months after laryngectomy. 

4) T1b (hybrid form of VCL) → Residual tumour (keratinised SCC = 

hybrid form of VCL) after 2 months → FELS + RT (50 Gy) → 

progression → FELS + Chemotherapy → progression → death (2 

years after the first operation). 

5) T2 (hybrid form of VCL) → Residual tumour on follow-up biopsy 

after the 4th session of FELS (non-keratinised squamous cell 

carcinoma = hybrid form of VCL) →  total laryngectomy → death 7 

months after laryngectomy. 

6) T2 (hybrid form of VCL) → Metastases in cervical lymph nodes 

after 2 years → cervical lymph node dissection → death 54 months 

(4 years 6 months) after the first operation due to tumour progression 

(distant metastases involving the lungs and spine). 

 

Table A3.27. Follow-up period without recurrence after endoscopic treatment 

Follow-up period without recurrence after 

endoscopic treatment 

(n= 22) 

1–3 years 6 (27.3%) 

3–5 years 2 (9.1%) 

Over 5 years 14 (63.6%) 

On average – 85 months (7 years 1 month)  

 

 

Table A3.28. Five-year outcomes of treatment for recurrent/residual glottic cancer      

following RT, according to tumour stage 

Results Total, N = 9 T1a,  N = 2 T1b,   N = 1 T2,      N = 6 

UDC/OS 6/9 (66.7%) 2/2 (100.0%) 1/1 (100.0%) 3/6 (50.0%) 

LC/DFS 5/9 (55.6%) 2/2 (100.0%) 1/1 (100.0%) 2/6 (33.3%) 

UDC FELS 5/9 (55.6%) 2/2 (100.0%) 1/1 (100.0%) 2/6 (33.3%) 

CLP 5/9 (55.6%) 2/2 (100.0%) 1/1 (100.0%) 2/6 (33.3%) 

DD (primary tumour) 2/9  (22.2%) 0/2 (0.0%) 0/1 (0.0%) 2/6 (33.3%) 

DD (metastatic tumour) 1/9 (11.1%) 0/2 (0.0%) 0/1 (0.0%) 1/6 (16.7%) 

LRc 3/9 (33.3%) 0/2 (0.0%) 0/1 (0.0%) 3/6 (50.0%) 
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Table A3.29. Recurrence-free follow-up period for patients with glottic carcinoma since 

their last FELS procedure on an outpatient basis 

Recurrence-free follow-up period since the last organ-preserving procedure No. of patients 

Up to 1 year 5 

1–3 years 10 

3–5 years 1 

5–10 years 1 

10–15 years 2 

15–20 years 2 

20–25 years 3 

Total 24 
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ANNEX 4 

COPIES OF THE AUTHOR’S COPYRIGHT CERTIFICATES AND 

PATENTS RELATING TO THE TOPIC OF THE SYNTHESIS PAPER 
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ANNEX 5 

COPIES OF PROGRAMMES CONFIRMING THE PRESENTATION 

OF RESEARCH RESULTS ON THE TOPIC OF THE SYNTHESIS PAPER 

AT SCIENTIFIC FORUMS 
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ANNEX 6 

AWARDS RECOGNIZING RESEARCH ACHIEVEMENTS 

RELATED TO THE TOPIC OF THE SYNTHESIS PAPER (DIPLOMAS 

AND MEDALS) 
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INFORMATION ON THE VARORIZATION OF RESEARCH 

RESULTS 
 

LIST OF PUBLICATIONS AND PARTICIPATION IN SCIENTIFIC FORUMS  

by Mr. Petru Gurău, compiled for the synthesis paper submitted to obtain the degree of Doctor 

Habilitatus in Medical Sciences, on the topic “Surgical Treatment of Neoplastic Laryngeal 

Lesions via Flexible Endoscopic Approach” 

SCIENTIFIC WORKS 

 Monographs: 

1. Gurău P. Endoscopia flexibilă în diagnosticul și tratamentul leziunilor neoplazice ale 

laringelui.  Chișinau: Tipografia „Bons Offices SRL”; 2025. 143 p. ISBN 978-5-36241-

484-9. https://library.usmf.md/ro/gurau-p-endoscopia-flexibila-diagnosticul-si-

tratamentul-leziunilor-neoplazice-ale-laringelui 

 Articles in international scientific journals: 

 articles in ISI, SCOPUS journals, and other international databases recognized by 

ANACEC 

2. Gurău PP. [Recurrent cancer of the middle part of the larynx after radiotherapy: a 

fibroendoscopic approach]. Vestn Otorinolaringol. 2005;(6):61-62. Russian. PMID: 

16408380. (SCOPUS, PubMed) 

3. Gurau P, Sencu E, Balica I. Lipoma of the larynx: fibroendoscopic approach (case 

report). Revue de Laryngologie Otologie Rhinologie. 2016; 137(5): 135-136. ISSN 

0035-1334 (SCOPUS) 

4. Gurău P. Flexible endoscopic laser surgery for early glottic carcinoma. Am J 

Otolaryngol. 2021 Sep-Oct;42(5):103020. doi: 10.1016/j.amjoto.2021.103020. PMID: 

33857777. (IF Clarivate 1.7) 

5. Gurău P, Tîrbu V, Sencu E., Vetricean S. Flexible endoscopic approach to verrucous 

carcinoma of the larynx. Clin Otolaryngol. 2021 Nov;46(6):1379-1382. doi: 

10.1111/coa.13855. PMID: 34473404. (IF Clarivate 1.5) 

6. Gurău P, Sencu E,Vetricean S. Flexible Endoscopic Surgery for Benign Nonepithelial 

Lesions of the Larynx. Indian J Otolaryngol Head Neck Surg. 2023 Jun;75(2):732-736. 

doi: 10.1007/s12070-022-03444-z. PMID: 37274981. (IF Clarivate 0.4)  

7. Gurău P. Endoscopic approach to hyperplastic laryngeal lesions: a literature review and 

personal experience. Egypt J Otolaryngol. 2023; 39:124. doi: 10.1186/s43163-023-

00490-4. (IF Clarivate 0.5) 

8. Gurău P, Sencu E,Vetricean S. Endoscopic ablation for glottic cancer in a patient with 

temporomandibular joint ankylosis. Acta Otorrinolaringol Esp (Engl Ed). 2024 Jan-

Feb;75(1):67-69. doi: 10.1016/j.otoeng.2023.09.003. PMID: 37722654. (IF Clarivate 

1.1) 

9. Gurău P. Awake endoscopic laser surgery for early glottic carcinoma. Lasers Med Sci. 

2024 Feb 22;39(1):77. doi: 10.1007/s10103-024-04027-w. PMID: 38386208. (IF 

Clarivate 2.4) 

10. Gurău P. A non-traditional endoscopic approach to laryngeal schwannoma. Braz J 

Otorhinolaryngol. 2024 May-Jun;90(3):101400. doi: 10.1016/j.bjorl.2024.101400.  

PMID: 38428327. (IF Clarivate 1.8) 
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11. Gurău P, Arnaut O. Flexible Endoscopic Approach to Glottic Carcinoma: Five-Year 

Oncological Outcomes. J Voice. 2024 Oct 14:S0892-1997(24)00300-X. doi: 

10.1016/j.jvoice.2024.09.007. Epub ahead of print. PMID: 39406620. (IF Clarivate 2.4) 

12. Gurău P, Arnaut O, Sencu E, Sofroni D. Office-based endoscopic surgery for benign, 

premalignant, and malignant laryngeal lesions. Egypt J Otolaryngol. 2025; 41:122. doi: 

10.1186/s43163-025-00872-w. (IF Clarivate 0.5) 

13. Gurău P. Laryngeal Papillomatosis: A Non-traditional Flexible Endoscopic Approach. J 

Voice. 2025;39(6):1641-1646. doi: 10.1016/j.jvoice.2023.07.014. PMID: 37684190. (IF 

Clarivate 2.4) 

14. Gurău P, Arnaut O, Sencu E, Sofroni D. Flexible Endoscopic Laser Surgery for Glottic 

Carcinoma After Radiotherapy Failure: A First Experience. Cureus. 

2026;18(3):e106051. doi: 10.7759/cureus.106051. PMID: 41913727. (PubMed) 

 articles in peer-reviewed international journals 

15. Gurău P. Laserul în chirurgia endoscopică a laringelui. ORL.ro. 2020; 49(4):22-30. doi: 

10.26416/ORL.49.4.2020.3974. 

16. Gurău P. Flexible endoscopic management of early glottic carcinoma in a young 

pregnant woman. ORL.ro. 2021; 51(2):16-18. doi: 10.26416/ORL.51.2.2021.4942. 

  Articles in accredited national scientific journals: 

 articles in Category B journals 

17. Gurău P,  Vitiuc A, Tâbârnă Gh. Utilizarea fibroendoscopiei în chirurgia cancerului 

glotic: prezentarea primului caz. Arta medica. 2004; 7(4):61-63. ISSN 1810-1852. 

18.  Gurău P. Chirurgia fibroendoscopică în leziunile benigne şi precanceroase ale 

laringelui. Buletinul Academiei de Ştiinţe a Moldovei. Științe medicale. Chişinău, 2007; 

13(4):107-108. ISSN 1857-0011. 

19. Gurău P, Sencu E. Tratamentul papilomatozei laringiene la maturi prin chirurgie 

fibroendoscopică. Buletinul Academiei de Ştiinţe a Moldovei. Științe medicale. 

Chişinău, 2011;31(3):138-140. ISSN 1857-0011. 

20. Gurău P, Sencu E. Utilizarea chirurgiei fibroendoscopice în tratamentul leziunilor 

cronice hiperplastice ale laringelui. Buletinul Academiei de Ştiinţe a Moldovei. Științe 

medicale. Chişinău, 2011;31(3):140-142. ISSN 1857-0011. 

21. Gurău P, Arnaut O, Sencu E, Sofroni D. Chirurgia prin endoscopie flexibilă laser a 

cancerului glotic precoce cu afectarea comisurii anterioare. Buletinul Academiei de 

Ştiinţe a Moldovei. Științe medicale. Chişinău, 2024;79(2):109-111. ISSN 1857-0011. 

doi: 10.52692/1857-0011.2024.2-79.20. 

22. Gurău P, Arnaut O, Sencu E, Sofroni D. Chirurgia endoscopică combinată cu 

radioterapia adjuvantă în tratamentul cancerului glotic T2. Buletinul Academiei de 

Ştiinţe a Moldovei. Științe medicale. Chişinău, 2024;80(3):94-97. ISSN 1857-0011. doi: 

10.52692/1857-0011.2024.3-80.15. 

23. Gurău P, Arnaut O, Sencu E, Sofroni D. Impactul metodei de anestezie și ventilație 

asupra rezultatelor tratamentului endoscopic al cancerului glotic precoce. Buletinul 

Academiei de Ştiinţe a Moldovei. Științe medicale. Chişinău, 2025;81(1):215-219. ISSN 

1857-0011. doi: 10.52692/1857-0011.2025.1-81.25. 

 articles in Category C journals  

24. Gurău P, Sencu E. Chirurgia fibroendoscopică în tratamentul leziunilor cronice 

hiperplastice ale laringelui. Anale ştiinţifice ale USMF „N. Testemiţanu”. Probleme 

clinico-chirurgicale. Chişinău, 2005;4:408-411. ISSN 1857-1719. 

https://doi.org/10.1186/s43163-025-00872-w
https://doi.org/10.1186/s43163-025-00872-w
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25. Gurău P, Sencu E. Posibilităţile fibroendoscopiei chirurgicale în                  tratamentul 

papilomatozei laringiene la maturi. Anale ştiinţifice ale USMF  „N. Testemiţanu”. 

Probleme clinico-chirurgicale. Chişinău, 2005;4:411-414. ISSN 1857-1719. 

26. Gurău P, Sencu E. Unele aspecte ale fibroendoscopiei chirurgicale în tratamentul 

papilomatozei laringiene la maturi. Anale ştiinţifice ale USMF „N. Testemiţanu”. 

Probleme clinico-chirurgicale.  Chişinău, 2007;4:354-356. ISSN 1857-1719. 

27. Gurău P, Sencu E. Tratamentul leziunilor cronice hiperplastice ale laringelui prin 

chirurgia fibroendoscopică. În: Anale ştiinţifice ale USMF „N. Testemiţanu”. Probleme 

clinico-chirurgicale.  Chişinău, 2007, vol. 4, p.357-360. ISSN 1857-1719. 

28. Gurău P, Sencu E. Posibilităţile chirurgiei fibroendoscopice în tratamentul cancerului 

glotic precoce. Anale ştiinţifice ale USMF  „N. Testemiţanu”. Probleme clinico-

chirurgicale.  Chişinău, 2010;4:422-426. ISSN 1857-1719. 

 Articles in scientific conference proceedings:  

 national 

29. Ţâbârnă Gh, Belousova N, Unghiadze G, Gurău P. Laserul YAG:Nd în tratamentul 

precoce al cancerului porţiunii medii a laringelui. În: Conferinţa IX a oncologilor din 

Moldova, consacrată jubileului de 35 ani al Institutului. Chişinău, 1995, p.153-156. 

 Abstracts/theses in the proceedings of national and international scientific conferences   

30. Гурэу П. Фиброэндоскопическая хирургия доброкачественных и предраковых 

поражений гортани. В: Российский симпозиум „Внутрипросветная 

эндоскопическая хирургия”, Москва, 1998. Сборник тезисов, с. 10-11. 

31. Гурэу П. Фиброэндоскопическая лазерная хирургия рака среднего отдела гортани. 

В: 3-й Московский международный конгресс по эндоскопической хирургии, 

Москва, 1999. Сборник тезисов, с. 98-99. 

32. Gurău P. Managementul fibroendoscopic al neoformaţiunilor vasculare ale laringelui. 

În: Al IX- lea  Congres al Asociaţiei Chirurgilor „N.Anestiadi”, I Congres de 

Endoscopie din Republica Moldova, Chişinău, 2003. Rezumatele lucrărilor, p.184.    

33. Gurău P. Fotodistrucţia fibroendoscopică în tratamentul diskeratozelor laringiene. În: 

Al IX- lea  Congres al Asociaţiei Chirurgilor „N.Anestiadi”, I Congres de Endoscopie 

din Republica Moldova, Chişinău, 2003. Rezumatele lucrărilor, p.184-185. 

34. Gurău P. Chirurgia fibroendoscopică a nodulilor vocali. În: Al IX- lea  Congres al 

Asociaţiei Chirurgilor „N.Anestiadi”, I Congres de Endoscopie din Republica Moldova, 

Chişinău, 2003. Rezumatele lucrărilor, p.185. 

35. Gurău P, Tîrbu V. Carcinom verucos al laringelui: abordare fibroendoscopică. În:  

Congresul IV National de Oncologie, Chișinău, 8-9 octombrie 2015. Rezumatele 

lucrărilor, p.44-45. 

36. Tîrbu V, Gurău P. Aspecte clinico-morfologice ale carcinomului laringian verucos. În: 

Congresul IV National de Oncologie, Chișinau, 8-9 octombrie 2015. Rezumatele 

lucrărilor, p.46-47. 

37. Gurau P, Tirbu V. Fibroendoscopic approach in verrucous carcinoma of the larynx. In: 

4th European Congress for Bronchology & Interventional Pulmonology, Belgrade, 

Serbia, April 27-30, 2017. Abstract Book, OP-17, p.19. 

38.  Gurau P. Flexible Interventional endoscopy in neoplastic pathology of the larynx. In: 

The 25 th  Congress of  Romanian Society of  Pneumology, Poiana Brasov, Romania, 

2018. Scientific Programme & Abstracts. ISBN 978-973-0-27977-1. 

39. Гурэу ПП. Гибкая эндоскопия в диагностике и лечении веррукозной карциномы 

гортани. В: Оториноларингология. 2019; 1-с (2). с. 26-27. ISSN 2528-8253. 
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40. Гурэу ПП. Хирургия неспецифической гранулемы гортани с помощью гибкого 

эндоскопа. В: Оториноларингология. 2019; 1-с (2). с. 27. ISSN 2528-8253. 

41. Gurău P. Rezecție fibroendoscopică combinată diatermo-laser în tumorile laringo-

traheo-bronșice maligne. În: Conferințele Naționale ale Secțiunilor SRP 2019.  A X-a 

Conferință de Bronhologie, București, România, 13-15 noiembrie 2019. Rezumate 

lucrări. MEDIA MED PUBLICIS - ISBN 978-606-8463-64-3. 

42. Gurau P. Fiberendoscopic combined diathermy-laser resections in benign neoplasms of 

larynx, trachea and bronchi. In: The 26
th

 Congress of the Romanian Society of 

Pneumology: Challenges and Interdisciplinarity, November 4-8, 2020. Abstracts, p.308. 

ISBN: 978-606-8463-68-1. 

43. Gurau P. Flexible endoscopic combined diathermy-laser resections in malignant tumors 

of larynx, trachea and bronchi. In: The 21st World Congress of Bronchology & 

Interventional Pulmonology, Shanghai, China, November 19-22, 2020. Abstract Book, 

PO-519, p.414-415. 

44. Gurău P. Endoscopia flexibilă intervențională în leziunile neoplazice ale laringelui. În: 

Al 27-lea Congres Național al Societății Române de Pneumologie, Sinaia, România, 2-6 

Noiembrie 2022. Rezumatele lucrărilor, Vol.1, p.140. ISBN: 978-606-8463-76-6. 

45. Gurău P, Arnaut O, Sencu E, Sofroni D. Chirurgia prin endoscopie flexibilă în 

tratamentul edemului Reinke. În: Conferința Națională de Otorinolaringologie și 

Chirurgie Cervico-facială cu Participare Internațională, Eforie Nord, România, 28-31 

Mai 2025. Caiet Rezumate, p.14-15.  

46. Gurău P, Arnaut O, Sencu E, Sofroni D. Chirurgia prin endoscopie flexibilă în 

tratamentul polipilor corzilor vocale. În: Conferința Națională de Otorinolaringologie și 

Chirurgie Cervico-facială cu Participare Internațională. Eforie Nord, România, 28-31 

Mai 2025. Caiet Rezumate.  p.61-62.  

47. Gurău P. Tehnici bronhoscopice în managementul leziunilor neepiteliale benigne ale 

laringelui. În: Conferințele Naționale ale Secțiunilor și Grupurilor de lucru din cadrul 

Societății Române de Pneumologie 2025. A XIII-a Conferință de Bronhologie. 

București, România, 26-29 noiembrie 2025, Rezumate sesiuni științifice. p.97-98. ISBN 
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ANNOTATION 

Petru Gurău 

SURGICAL TREATMENT OF NEOPLASTIC LARYNGEAL LESIONS  

VIA FLEXIBLE ENDOSCOPIC APPROACH 

The synthesis paper for obtaining the title of Doctor Habilitatus in Medical Sciences 

Chișinău, 2026 

Topicality of the study. The efficient use of flexible endoscopic laryngeal surgery (FELS) in 

treating laryngeal neoplasms allows for increased comfort for patients and a considerable 

economic effect, given the possibility to apply the method on an outpatient basis. FELS can 

overpass the limits of traditional approaches in treating laryngeal neoplastic lesions, but, so far, 

the method is positioned at the beginning of its evaluation, the experience being limited, and the 

consensus and guidelines are missing. Long-term results of treating glottic carcinoma by FELS 

are not elucidated in the specialty literature.  

Purpose of the work. Studying the possibilities of flexible endoscopy in treating benign 

neoplasms, precancerous lesions, and early malignant tumors of the larynx, the analysis of 

factors that influence treatment efficacy, and the establishment of the value of the method in 

improving the management of patients with laryngeal neoplasms.   

Research objectives. Studying the efficacy of FELS in treating benign nonepithelial laryngeal 

lesions (BNELL), hyperplastic laryngeal lesions (HLL), and papilloma/papillomatosis in adults; 

estimation of results of FELS for early glottic carcinoma (T1-T2), and determining the factors 

that influence treatment efficacy (tumor stage, anesthesia method, adjuvant radiotherapy, etc.).  

Scientific novelty, originality, and theoretical significance. For the first time, based on a large 

clinical material, a complex study of the possibilities of FELS in treating laryngeal neoplasms 

has been conducted. The endoscopic techniques applied for the first time in the management of 

laryngeal neoplasms have been analysed. An original clinical/endoscopic classification of HLL 

has been proposed. For the first time, the efficacy of FELS for early glottic carcinoma based on 

long-term results (5 years) has been studied.   

Major new results obtained. (1) FELS using non-angiolytic lasers, diathermy snare, and 

flexible biopsy forceps is an efficient method for treating benign nonepithelial and precancerous 

lesions of the larynx, offering a relevant alternative to presently used surgical methods and 

opening a new direction in office-based laryngeal surgery. (2) The endoscopic classification of 

HLL, elaborated and proposed by the author, contributes to a clear delimitation between HLL 

with high malignant potential and HLL with low malignant potential, which influences the 

diagnostic and therapeutic strategy. (3) FELS for early glottic carcinoma demonstrates 

oncological results that are comparable with those obtained by traditional treatment methods, 

from the oncologic perspective can be considered as an efficient treatment method for T1-T2 

glottic carcinoma, and as an alternative to the traditional approaches, both, for the primary and 

recurrent carcinoma, and can be recommended for the management of early glottic carcinoma in 

an outpatient basis, especially, for T1a lesions.  

Implementation of scientific results: The research results have been implemented in the daily 

practice of the „Avangard-Med” clinic, Chișinău, Republic of Moldova. 

The synthesis paper structure: Introduction, five chapters, general conclusions and 

recommendations, bibliography of 212 references, six appendices, 77 pages of basic text, 131 

figures, 29 tables, and 55 publications on the thesis topic. 

Keywords: flexible endoscopy; endoscopic surgery; Nd:YAG laser; diode laser; benign 

laryngeal lesions; precancerous laryngeal lesions; hyperplastic laryngeal lesions; laryngeal 

papillomatosis; glottic carcinoma; office-based laryngeal surgery. 
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