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Rezumat

Rezultate functionale dupd chirurgia transorali cu laser CO:2 pentru neoplasmele
laringiene: studiu clinic original

Introducere: Microchirurgia transorald cu laser CO2 (TLM) reprezinti o metoda
consacrata de tratament cu prezervare de organ pentru tumorile laringiene, cu
indicatii in extindere pentru cazuri selectate local avansate. Scopul acestui studiu a
fost evaluarea caracteristicilor pacientilor, a abordurilor chirurgicale si a rezultatelor
functionale postoperatorii la pacientii tratati prin TLM.

Material si metoda: A fost efectuatd o analiza retrospectiva a 137 de pacienti cu neo-
plasme laringiene tratati prin chirurgie transorala cu laser CO2 in perioada 2022-
2025. Au fost analizate datele demografice, stadializarea tumorald, factorii de risc
identificati si tipurile de interventii chirurgicale. Rezultatele functionale au fost
evaluate utilizand Voice Handicap Index-10 (VHI-10), Eating Assessment Tool-10
(EAT-10) si Functional Oral Intake Scale (FOIS). Includerea cazurilor T3 selectate
s-a realizat pe baza unor criterii clinice si imagistice prestabilite. Au fost utilizate
statistici descriptive si testul chi-patrat, pragul de semnificatie statistica fiind stabilit
la p <0,05.

Rezultate: Varsta medie a pacientilor a fost de 68,0 + 10,3 ani, cu o usoara
predominanta a sexului masculin (53,3%). Tumorile in stadii precoce si intermediare,
clasificate T1-T2, au reprezentat 78,1% dintre cazuri, in timp ce 21,9% au fost
reprezentate de tumori T3 selectate. Consumul de tutun a fost raportat la 66,4%
dintre pacienti, iar consumul de alcool la 47,4%. Pozitivitatea HPV a fost identificata
in 17,5% dintre cazuri. Majoritatea pacientilor au fost supusi cordectomiilor ELS tip
I-IV. In stadiile tumorale precoce au fost observate rezultate vocale favorabile, in
timp ce unele leziuni T3 au fost asociate cu scoruri VHI-10 mai ridicate. Functia de
deglutitie a fost pastratd la majoritatea pacientilor; totusi, disfagia semnificativa
clinic a fost identificata la 20,0% dintre pacientii cu tumori T3 selectate si la 13,3%
dintre pacientii cu tumori supraglotice. Pe parcursul urmaririi, majoritatea
pacientilor au atins niveluri FOIS de 6-7.

Concluzii: Chirurgia transorala cu laser CO2 reprezintd o metoda eficienta de tratament
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cu prezervare de organ pentru neoplasmele laringiene, oferind rezultate functionale excelente in stadiile precoce si rezultate
acceptabile in cazurile T3 atent selectate. Selectia riguroasa a pacientilor g1 utilizarea unei tehnici chirurgicale adecvate sunt
esentiale pentru optimizarea rezultatelor.

Cuvinte cheie: microchirurgie transorala laser, cancer laringian, cordectomie, rezultate vocale, functia de deglutitie

Abstract

Background: Transoral CO2 laser microsurgery (TLM) is an established organ-preserving treatment for laryngeal tumors,
with expanding indications in selected locally advanced cases. This study aimed to evaluate patient characteristics, surgical
approaches, and postoperative functional outcomes in patients treated with TLM.

Material and Methods: A retrospective analysis was conducted on 137 patients with laryngeal neoplasms treated with
transoral CO2 laser surgery between 2022-2025. Demographic information, tumor staging, identified risk factors, and
surgical interventions were subject to analysis. Functional outcomes were evaluated through the Voice Handicap Index-10
(VHI-10), Eating Assessment Tool-10 (EAT-10), and Functional Oral Intake Scale (FOIS). Inclusion of specific T3 tumors was
determined by established clinical and radiological guidelines. Descriptive statistics and chi-square tests were employed,
with a significance threshold established at p < 0.05.

Results: The mean age was 68.0 = 10.3 years, with a slight male predominance (53.3%). Early and intermediate tumors,
classified as T1-T2, made up 78.1% of the cases. In contrast, the remaining 21.9% of the cases were attributed to selected T3
tumors. Tobacco use was reported in 66.4% of patients and alcohol consumption in 47.4%. HPV positivity was identified in
17.5% of cases. Most patients underwent ELS type I-IV cordectomies. In the early stages of tumor development, positive
voice outcomes were observed, whereas higher VHI-10 scores were seen in some T3 lesions. Most patients maintained their
swallowing function; however, clinically significant dysphagia was found in 20.0% of the selected T3 tumors and 13.3% of
supraglottic tumors. During follow-up, most patients reached FOIS levels of 6-7.

Conclusions: Transoral CO2 laser surgery is an effective organ-preserving treatment for laryngeal neoplasms, providing
excellent functional outcomes in early-stage tumors and acceptable results in selected T3 lesions. Careful patient selection

and appropriate surgical technique are essential to optimize outcomes.

Keywords: transoral laser microsurgery, laryngeal cancer, cordectomy, voice outcomes, swallowing function

Introduction

Laryngeal neoplasms represent a significant proportion
of head and neck malignancies and continue to pose
important challenges in terms of oncologic control and
preservation of laryngeal function. In recent decades,
treatment strategies have increasingly focused on
preserving organs. This shift has been accompanied by
a growing emphasis on functional results, particularly
voice and swallowing, in addition to survival rates.
Transoral COz2 laser surgery has become a widely
used conservative treatment for early-stage and select
intermediate-stage laryngeal tumors. The COz2 laser's
accuracy makes it possible to remove tumors with very
little harm to nearby tissues from heat, which helps
keep the function of the area. Research indicates that
transoral laser treatments yield local control rates for
early glottic carcinoma comparable to those achieved
with radiation. These methods also have advantages,
such as the ability to do the procedure again and the
fact that they don't rule out other treatment options if
the cancer comes back (1-3). As survival rates have

improved, there has been more interest in how
patients do after therapy. The quality of your voice and
your capacity to swallow are very important for
communication, nutrition, and your overall mental
health, as well as for being able to participate in social
activities. As a result, validated patient-reported
outcome measures, such as the Voice Handicap Index
and the Eating Assessment Tool, have become
important tools for figuring out how well treatment is
working from the patient's point of view (4-6).

In the early stages of the disease, the results of
transoral CO2 laser surgery are generally good.
However, these results can be affected by factors such
as the stage of the tumor, how much tissue is removed,
and whether important parts of the larynx are
involved. For more advanced tumors, particularly some
T3 lesions, careful selection of patients is essential to
maintain a balance between oncologic safety and
functional preservation. Several researchers have said
that transoral laser techniques may work well for some
carefully chosen cases of T3 laryngeal cancers that
don't invade cartilage or extend outside the larynx.
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This means that more drastic treatments like total
laryngectomy aren't necessary (7-9). Nonetheless, the
existing data regarding the functionality of this
particular group remains sparse and inconsistent.

Transoral COz laser surgery is commonly employed;
nevertheless, several research emphasize cancer-
related outcomes, whereas the consistent reporting of
standardized functional outcomes is very rare.
Moreover, comparative data that distinguish by tumor
stage and the extent of laser resection are still scarce.

The objective of the present study was to assess
functional outcomes following transoral COz2 laser
surgery for laryngeal neoplasms using validated voice
and swallowing assessment tools. Secondary objectives
included evaluation of functional results according to
tumor stage and type of transoral COz2 laser resection,
with particular attention to outcomes in patients
with selected T3 tumors managed using an organ-
preserving approach.

Material and Methods

Study Design and Patient Population

This retrospective observational study included 137
consecutive patients with primary laryngeal neo-
plasms who underwent transoral COz2 laser surgery at
a single tertiary refferal center between 2022-2025.
Clinical data were gathered retrospectively from
institutional medical records.

The preoperative assessment comprised clinical
examination, flexible and rigid endoscopy, and cross-
sectional imaging. The current TNM classification was
used to stage the tumors (10).

The study cohort consisted only of patients with pri-
mary laryngeal neoplasms who had transoral COz2 laser
surgery. Patients with recurring malignancies, salvage
surgeries, or previous radiotherapy were excluded.

Definition of Selected T3 Tumors

Transoral COz2 laser surgery was only an option for T3
laryngeal tumors if they met certain clinical and
radiological selection criteria (Table 1 ). These criteria
encompassed restricted involvement of the paraglottic
and/or pre-epiglottic space, maintenance of the
laryngeal framework, lack of cartilage invasion or
extralaryngeal extension on CT and/or MRI, preserva-
tion or slight impairment of vocal cord movement, and
the absence of necessity for permanent tracheostomy.

According to these standards, 30 patients (21.9% of
the study group) were identified as having chosen T3
tumors and were treated with a transoral COz2 laser
method.

Table 1.  Definition of selected T3 laryngeal tumors included in the study

Selection criterion
Tumor extension

Requirement for inclusion
Limited paraglottic and/or pre-epiglottic space

involvement
Laryngeal framework Preserved
Cartilage invasion Absent on CT and/or MRI
Extralaryngeal extension Absent

Vocal cord mobility
Airway status

Preserved or mildly impaired
No permanent tracheostomy required

Surgical Technique

All patients underwent transoral COz2 laser surgery
under general anesthesia using microscopic visualiza-
tion. Trachestomy was not routinely performed as part
of the transoral COz2 laser procedure and was reserved
for patients with anticipated or postoperative airway
compromise, significant laryngeal edema, or other
airway-related concerns. The amount of resection was
based on where the tumor was located, how deep it had
spread, and how far along it was in the preoperative
staging process.The European Laryngological Society
(ELS) cordectomy classification was used to sort laser
resections (11).

ELS type I-IV cordectomies were performed
predominantly in patients with T1 and T2 glottic
tumors. Extended ELS type V cordectomies and
transoral laser supraglottic laryngectomies were
performed in patients with primary supraglottic
tumors and in selected T3 laryngeal cancers (n = 30)
characterized by limited supraglottic extension,
preserved laryngeal framework, and absence of
cartilage invasion or extralaryngeal spread on pre-
operative imaging.

Data Collection

Demographic data, tumor characteristics, smoking
and alcohol exposure, HPV status, and type of laser
resection were recorded for all patients. HPV status
was not available for all patients; cases without
documented HPV testing were recorded as HPV status
unknown. Baseline patient and tumor characteristics
are summarized in Table 2, the criteria defining
selected T'3 tumors in Table 1, and the distribution of
surgical procedures in Table 3.

Functional Outcome Measures

Voice outcomes were assessed using the Voice Handicap
Index—10 (VHI-10) (4) Swallowing outcomes were
assessed using the Eating Assessment Tool-10 (EAT-10)
(5) and the Functional Oral Intake Scale (FOIS) (6).
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Table 2.  Patient and tumor characteristics of the study cohort (n = 137)
Characteristic n (%) or
mean + SD
Total number of patients 137 (100%)
Age, years
Mean = SD 68.0 = 10.3
Range 50-85
Sex
Male 73 (53.3%)
Female 64 (46.7%)
Tumor stage (clinical T stage)
T 52 /137 (38.0%)
T2 55/ 137 (40.1%)
Selected T3 30/ 137 (21.9%)
Smoking status
Smoker 91 (66.4%)
Non-smoker 46 (33.6%)
Alcohol consumption
Yes 65 (47.4%)
No 72 (52.6%)
HPV status
Positive 24 (17.5%)
Negative 80 (58.4%)
Unknown 33 (24.1%)

Timing of Functional Assessment

Functional outcomes (VHI-10, EAT-10, and FOIS)
were recorded postoperatively and, when available,
preoperatively, during routine clinical follow-up. For
the primary analysis, functional outcomes were
evaluated at the last available follow-up.

Endpoints

The primary endpoint was postoperative functional
status, assessed using VHI-10, EAT-10, and FOIS at
last follow-up. Secondary analyses explored functional
outcomes stratified by tumor stage (T1, T2, selected
T3) and by type of transoral COz laser resection.
Clinically significant dysphagia was defined as an
EAT-10 score > 3.

Statistical Analysis

Descriptive statistics were utilized to encapsulate
patient demographics, tumor attributes, surgical

Table 3.  Type of transoral CO2 laser surgery performed (n = 137)
Type of laser resection n (%)
ELS cordectomy type | (subepithelial) 18 (13.1%)
ELS cordectomy type Il (Subligamental) 27 (19.7%)
ELS cordectomy type Ill (transmuscular) 36 (26.3%)
ELS cordectomy type IV (total cordectomy) 26 (19.0%)
ELS cordectomy type V (extended cordectomy) 15 (10.9%)
Transoral laser supraglottic laryngectomy 15 (10.9%)
Total 137 (100%)

interventions, and functional results. Continuous
variables are shown as the mean + standard deviation,
whereas categorical variables are shown as the
number and percentage. We used IBM SPSS Statistics
for Windows, version 28.0 (IBM Corp., Armonk, NY,
USA) to undertake the statistical analysis.

Results

Patient and Tumor Characteristics

A total of 137 patients with laryngeal neoplasms
treated by transoral COz2 laser surgery during the study
period were included in the analysis. Baseline demo-
graphic and tumor characteristics are summarized in
Table 2.

The mean age of the study population was 68.0 +
10.3 years (range, 50-85 years). The sex distribution
was relatively balanced, with a slight male predomi-
nance (73 males, 53.3%). Most tumors were diagnosed
at an early or intermediate stage, with T1 and T2
lesions accounting for 78.1% of cases. Selected T3
tumors represented 21.9% of the cohort.

A history of tobacco use was frequent, reported by
66.4% of patients, while 47.4% reported alcohol
consumption. HPV status was available in 75.9% of
patients; among these, 24 patients (17.5%) were HPV-
positive, whereas HPV status was unknown in 33
cases (24.1%).

Descriptive Graphs

Descriptive graphs illustrating the cohort characteris-
tics reported in Table 2 are presented in Fig. 1 A-F.

Selected T3 Tumors

Thirty patients were selected for transoral COz2 laser
surgery based on specific clinical and radiological
criteria. These patients had T3 laryngeal tumors
that met the following conditions: limited spread to
the paraglottic and/or pre-epiglottic spaces, an intact
laryngeal structure, and no signs of cartilage
invasion or spread beyond the larynx. All selected T3
cases were managed using a surgical approach that
preserved the organ. Table 1 provides a detailed
description of the selection criteria.

Type of Transoral CO2 Laser Surgery

The distribution of surgical procedures is presented in
Table 3.

Most patients underwent ELS type I-IV cordec-
tomies (78.1%), reflecting the predominance of early-
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stage glottic tumors in the cohort. Extended ELS type
V cordectomies were performed in 10.9% of cases,
primarily for more extensive glottic lesions.

Transoral laser supraglottic laryngectomy was
performed in 15 patients (10.9%), including patients
with primary supraglottic tumors and selected vocal
cord T3 lesions with limited supraglottic extension.
No intraoperative conversion to open surgery was
required. No patient in the study cohort required
temporary or permanent tracheostomy during the
postoperative period; therefore, no decannulation
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(A) Age distribution; (B) Sex distribution; (C) Tumor stage distribution; (D) Smoking status; (E) Alcohol consumption;

interval was applicable. No patient required surgical
re-excision or repeat transoral CO2 surgery during
the study period. Consequently, no post-reintervention
analysis of VHI-10 or EAT-10 scores was applicable.

Functional Outcomes by Tumor Stage and Extent
of Resection

Postoperative functional outcomes assessed using
VHI-10, EAT-10, and FOIS are summarized in
Table 4.
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Table 4.  Postoperative functional outcomes according to tumor stage and tumor site (n = 137)

Group VHI-10 EAT-10 EAT-10 =3, FOIS weeks  FOIS weeks  FOIS
(last follow-up) (last follow-up) n (%) 1-2 3-4 1.5-3

months

T1 (n = 52) 7 (n=47); 8 (n=5) 0 (all patients) 0 (0%) 7 7 7

T2 (n = 55) 13 (n=43); 18 (n=12) 0-1 0 (0%) 6-7 6-7 6-7

Selected T3 (n = 30) 21 (n=17); 22-27 (n=13) 0-3; 3 in 6 patients 6 (20.0%) 4-5 6 6-7

Supraglottic tumors (n = 15) 10 (n=11); 12 (n=4) 1-3 2 (13.3%) 4-5 6 6-7

Voice Outcomes ( VHI-10)

Voice outcomes, measured using the Voice Handicap
Index-10 (VHI-10), showed that patients with T1
tumors reported only a little voice-related difficulty at
their last follow-up appointment. Specifically, 47
patients had VHI-10 scores of 7, and 5 patients had
scores of 8.

In the T2 group, the VHI-10 scores were slightly
higher. Most patients scored 13 (n = 43) or 18 (n = 12).

In patients with specific T3 tumors, the VHI-10
scores were higher, ranging from 21 to 27.

At the last follow-up, the Voice Handicap Index-10
(VHI-10) scores for patients with supraglottic tumors
ranged from 10 to 12.

The distribution of VHI-10 scores across tumor
stages and anatomical subsites is illustrated in Fig. 2.
As the tumor stage progressed, the median VHI-10
scores showed a consistent increase. The T3 tumors, in
particular, showed a wider range of scores.

Swallowing outcomes (EAT-10)

Swallowing function was preserved in all T1 cases
(EAT-10 = 0). EAT-10 scores in the T2 group ranged
between 0 and 1, with no cases of clinically significant
dysphagia. Clinically significant dysphagia (EAT-10 > 3)
was present in 6 patients (20.0%) in the selected T3
group.

In supraglottic tumors, EAT-10 scores ranged
between 1 and 3, with 2 patients (13.3%) demonstrating
clinically significant dysphagia. The distribution of post-
operative EAT-10 scores across tumor stages is shown
in Fig. 3.

Oral Intake Recovery (FOIS)

Oral intake was maintained at FOIS 7 in T1 patients
throughout follow-up.

In the T2 group, early postoperative dietary
restriction was minimal (FOIS 6-7).

In selected T3 tumors, oral intake was temporarily
reduced during the first two postoperative weeks
(FOIS 4-5), with progressive recovery to FOIS 6 by
weeks 3-4 and FOIS 6-7 at 1.5-3 months.

21.5
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20.04
17.5 e
15.0
12.5
10.0
1.5 °
T T2

3

o

WHI-10 score at last follow-up

Selected T3 Supraglottic

Figure 2. Boxplot of VHI-10 scores by tumor stage and anatomical subsite

A similar recovery pattern was observed in supra-
glottic tumors. The proportion of patients presenting
clinically significant dysphagia (EAT-10 >3) by tumor
stage 1s presented in Fig. 4.

Chi-square Association Tests

Chi-square tests were used to evaluate associations
between categorical variables and tumor stage
(T1/T2/T3). Statistical significance was defined as
p<0.05.

3.0-
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Figure 3. EAT-10 scores by tumor stage
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Figure 4. Clinically significant dysphagia according to tumor stage

Sex vs Tumor Stage

Observed counts:
Tumor_Stage T1 T2 T3
Sex
F 26 25 13
M 26 30 17
Chi-square (¢*) = 0.398, p = 0.8194

This association is not statistically significant
(p > 0.05).

Smoking Status vs Tumor Stage
Tumor_Stage T1 T2 T3
Smoking_Status
Non-smoker 12 24 10
Smoker 40 31 20
2 =5.067, p=0.079

This association is not statistically significant.

Alcohol Consumption vs Tumor Stage
Observed counts:
Tumor_Stage T1 T2 T3
Alcohol_Consumption
No 26 30 16
Yes 26 25 14
x*=0.231,p=0.891

This association is not statistically significant
(p >0.05).

HPV_Status vs Tumor_Stage
Observed counts:
Tumor_Stage T1 T2 T3
HPV_Status
Negative 34 28 18
Positive 7 10 7

Unknown 11 17 5
Chi-square (y*) = 3.992, p = 0.4071

This association is not statistically significant
(p > 0.05).

Discussion

This study examined the functional outcomes after
transoral COz2 laser surgery for laryngeal tumors,
involving 137 patients.

Our findings support that transoral laser micro-
surgery (TLM) provides favorable functional outcomes,
particularly in early-stage tumors, while maintaining
acceptable results in carefully selected T3 lesions.Our
group's demographic characteristics align with the
known patterns of laryngeal cancer. The average age
and slight male predominance reflect findings from
large epidemiological studies. Moreover, the high rate
of tobacco use supports its established role as a major
risk factor for laryngeal cancer (12,13).

Most cases involved tumors that were found early,
which is consistent with current clinical practices.

Transoral laser microsurgery (TLM) is often the
first treatment for early glottic carcinoma. Previous
studies have shown that TLM provides similar cancer
control to radiotherapy for T1-T2 tumors. However,
TLM has advantages, such as the ability to repeat
treatments and the preservation of other treatment
options (1-3,14).

A significant facet of this investigation involves the
examination of specific T3 tumors managed via a
transoral technique. Contemporary research indicates
that, in meticulously chosen instances devoid of
cartilage infiltration or extralaryngeal spread, trans-
oral laser microsurgery (TLM) can yield adequate
oncological control while maintaining laryngeal
functionality (7-9). Our results align with these
observations, revealing favorable functional outcomes
within this particular cohort.

Voice outcomes were significantly affected by both
the tumor stage and the degree of surgical removal.
Those with T1 tumors exhibited a negligible perceived
voice handicap, aligning with prior research that
indicated positive voice outcomes following transoral
laser surgery for early-stage glottic carcinoma (15,16).
Conversely, patients with T2 tumors presented
with somewhat elevated VHI-10 scores, potentially
indicative of more extensive resections; nevertheless,
the results were still deemed acceptable and
comparable to those documented in comparative
studies involving radiotherapy (15,17).

As anticipated, the most elevated VHI-10 scores
were recorded in specific T3 tumors, which is
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consistent with the more extensive resections
performed and their subsequent effects on vocal fold
function. Despite this, the majority of patients
exhibited functional voice outcomes, thereby
reinforcing the utility of TLM as an organ-preserving
strategy in the management of advanced tumors,
provided they are judiciously selected (18).

Swallowing outcomes were generally positive
across most patients. Clinically significant dysphagia
was absent in those with T1 and T2 tumors; conversely,
only a small proportion of patients with specific T3
tumors exhibited swallowing difficulties. These results
align with prior research indicating a swift restoration
of swallowing function subsequent to transoral proce-
dures, presumably attributable to the preservation of
laryngeal framework structures and the avoidance of
external incisions (17-20).

Likewise, oral intake demonstrated a gradual
recovery across all tumor stages. While some patients
experienced transient difficulties following more
extensive resections, the majority achieved near-
normal FOIS levels within the initial months post-
surgery, thereby underscoring the functional benefits
associated with minimally invasive transoral
approaches.

No statistically significant associations were
identified between tumor stage and the analyzed
demographic or risk-factor variables. Although factors
such as smoking and alcohol consumption are well-
established in laryngeal carcinogenesis, their relation-
ship with tumor stage at diagnosis may be influenced
by multiple factors, including healthcare access and
timing of diagnosis.

It is important to recognize a few restrictions.
Selection bias may emerge from the study's retrospec-
tive methodology, especially regarding the inclusion of
particular T3 tumors. Also, the study's single-center
design may restrict the applicability of its findings.
Incomplete data makes it hard to fully understand
how HPV influences tumor features.

Even with these limitations, this study provides
useful information about how well people function
after transoral COz laser surgery.

The reliability of the findings i1s strengthened by
the relatively large number of participants and the use
of established measures that assess patient-reported
outcomes.

Moreover, the incorporation of specific T3 tumors
adds to the accumulating evidence advocating for the
broadened application of transoral surgical techniques
in a carefully curated patient population.

The results of this study support the use of transo-
ral COz laser surgery as a successful treatment that
preserves the larynx for laryngeal tumors. This

method provides good results for voice and swallowing,
while also ensuring that cancer is effectively treated in
carefully selected patients.

Conclusions

Transoral CO2 laser microsurgery is a viable treat-
ment for laryngeal tumors that preserves the organ,
and it often leads to good functional results for most
patients.

In this study, patients with early-stage tumors (T'1-
T2) showed excellent voice and swallowing function
after surgery, with only a small impact on their voice
and the ability to eat normally.

Although patients with certain T3 tumors presented
with higher VHI-10 scores, the majority demonstrated
acceptable voice quality and satisfactory swallowing
outcomes during the follow-up. Temporary postopera-
tive swallowing difficulties were most frequently
observed in patients who underwent more extensive
resections, particularly those with selected T3 and
supraglottic tumors; however, oral intake generally
improved over time in most cases.

These findings support the value of transoral CO2
laser surgery as a minimally invasive treatment,
demonstrating its capacity to preserve laryngeal
function while achieving effective cancer control in
appropriately selected patients. Moreover, with the
application of rigorous selection criteria, transoral laser
techniques could present a feasible approach to
organ preservation for specific T3 laryngeal tumors,
potentially circumventing the necessity for more
aggressive interventions such as total laryngectomy
(7-9).

Careful patient selection, thorough imaging before
surgery, and following established surgical classifica-
tion systems are essential for ensuring both cancer
safety and the best possible functional outcomes. More
research, including long-term studies with larger
groups of patients, is needed to better understand the
long-term functional and cancer-related results of
transoral COz laser surgery, especially for patients
with certain advanced laryngeal tumors.
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