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ABSTRACT

Objective: To evaluate the oncological and functional outcomes of transoral CO: laser surgery (TLS) in patients with
early-stage laryngeal carcinoma.

Methods: Sixty-two patients with histopathologically confirmed early-stage laryngeal squamous cell carcinoma who
underwent transoral CO: laser surgery between 2000 and 2010 were retrospectively reviewed. Oncological outcomes,
recurrence patterns, clinically assessed functional outcomes, organ preservation, and survival were analyzed. Survival
analyses were performed using the Kaplan—Meier method, where appropriate.

Results: The median follow-up period was 24 months (mean, 25.9 months; range, 3—89 months). Seven patients (11.3%)
developed recurrence, including five local recurrences and two isolated cervical nodal recurrences. Clinical functional
outcomes were favorable, with permanent tracheotomy and gastrostomy observed in three patients each (4.8%). Salvage
total laryngectomy was performed in five patients. The overall organ preservation rate was 91.9%, while the overall sur-
vival and disease-specific survival rates were 91.9% and 96.8%, respectively. Kaplan—Meier survival analysis demons-
trated significantly better overall survival among patients with glottic carcinoma than among those with supraglottic
carcinoma (95.9% vs. 76.9%; log-rank p = 0.017).

Conclusion: Transoral CO- laser surgery provides favorable oncological outcomes together with satisfactory clinical
functional outcomes in appropriately selected patients with early-stage laryngeal carcinoma. The high organ preser-
vation rate and encouraging survival outcomes observed in this series support TLS as an effective organ-preserving
treatment modality. This study represents one of the earliest comprehensive single-center experiences from Tiirkiye
reporting both oncological and clinically assessed functional outcomes following transoral CO: laser surgery for ear-
ly-stage laryngeal carcinoma.

Keywords: Early-stage laryngeal carcinoma; transoral CO: laser surgery,; organ preservation, oncological outcomes;
transoral laser microsurgery.

Erken Evre Larenks Kanserinde Transoral CO: Lazer Cerrahisinin Onkolojik ve Fonksiyonel
Sonuclari

OZET

Amagc: Bu ¢alismanin amaci, erken evre larenks kanserli hastalarda transoral CO2 lazer cerrahisinin onkolojik ve fonk-
siyonel sonuglarini degerlendirmektir.

Gereg¢ ve Yontem: 2000-2010 y1llar1 arasinda transoral CO: lazer cerrahisi uygulanan, histopatolojik olarak dogrulan-
mis erken evre larenks skuamoz hiicreli karsinom tanil1 62 hasta retrospektif olarak incelendi. Onkolojik sonugclar, rekiir-

rens paternleri, klinik parametrelerle degerlendirilen fonksiyonel sonuglar, organ koruma oranlar1 ve sagkalim sonuglari
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analiz edildi. Uygun durumlarda sagkalim analizleri Kaplan—Meier yontemi kullanilarak gergeklestirildi.

Bulgular: Medyan takip siiresi 24 ay (ortalama 25,9 ay; aralik 3-89 ay) idi. Yedi hastada (%11,3) rekiirrens gelisti;
bunlarin besi lokal rekiirrens, ikisi ise izole servikal nodal rekiirrens seklindeydi. Klinik parametrelerle degerlendirilen
fonksiyonel sonuglar basarili olup, kalic1 trakeotomi ve kalic1 gastrostomi gereksinimi her biri ii¢ hastada (%4,8) goz-
lendi. Bes hastaya kurtarma (salvage) total larenjektomi uygulandi. Organ koruma oran1 %91,9 iken, genel sagkalim ve
hastaliga 6zgii sagkalim oranlar1 sirasiyla %91,9 ve %96,8 olarak bulundu. Kaplan—Meier sagkalim analizinde glottik
karsinomlu hastalarda genel sagkalimin supraglottik karsinomlu hastalara gére anlamli derecede daha yiiksek oldugu
gosterildi (%95,9’a kars1 %76,9; log-rank p=0,017).

Sonug: Transoral CO: lazer cerrahisi, uygun sekilde se¢ilmis erken evre larenks kanserli hastalarda olumlu onkolojik
sonugclar ile birlikte tatmin edici klinik fonksiyonel sonuglar saglayan etkili bir tedavi yontemidir. Bu seride elde edilen
yiiksek organ koruma orani ve umut verici sagkalim sonuglari, transoral CO- lazer cerrahisinin organ koruyucu etkili bir
tedavi segenegi oldugunu desteklemektedir. Bu caligsma, transoral CO- lazer cerrahisi uygulanan erken evre larenks kan-
serli hastalarda hem onkolojik hem de klinik parametrelerle degerlendirilen fonksiyonel sonuglar1 bildiren Tiirkiye’deki
en erken kapsamli tek merkez deneyimlerinden birini sunmaktadir.

Anahtar Kelimeler: Erken evre lavenks kanseri; transoral CO: lazer cerrahisi; organ koruma,; onkolojik sonuglar,

transoral lazer mikrocerrahisi.

INTRODUCTION

Laryngeal cancer is one of the most common malig-
nancies of the head and neck and remains a signi-
ficant cause of cancer-related morbidity worldwide
(1-4). The primary goals of treatment are not only to
achieve optimal oncological control but also to pre-
serve laryngeal functions, including phonation, swal-
lowing, and airway protection. Consequently, tre-
atment strategies that maximize organ preservation
while maintaining satisfactory oncological outcomes
have become increasingly important in the manage-
ment of early-stage laryngeal carcinoma.

Radiotherapy and surgery are the two principal treat-
ment modalities for T1-T2 laryngeal carcinoma - *
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10 Among surgical approaches, transoral CO: laser
surgery (TLS) has gained widespread acceptance be-
cause it enables precise tumor resection with excel-
lent visualization, minimal thermal damage, effective
hemostasis, shorter hospitalization, rapid postopera-
tive recovery, and favorable functional outcomes %
61D, In the present study, functional outcomes refer
to clinically assessed laryngeal preservation, airway
status, swallowing ability, and enteral feeding requ-
irement rather than standardized patient-reported
outcome measures. An additional advantage of TLS
is the preservation of future treatment options, al-
lowing repeat transoral surgery or radiotherapy in
the event of local recurrence without compromising
subsequent oncological management.

Numerous studies have demonstrated that TLS pro-
vides local control and survival rates comparable to
those of radiotherapy while maintaining high rates
of laryngeal preservation ? ¢12, Recent systematic
reviews and meta-analyses have further confirmed
that, in appropriately selected patients, TLS offers
oncological outcomes equivalent to radiotherapy
together with advantages such as shorter treatment
duration, reduced treatment burden, and the possi-
bility of repeated endoscopic treatment for recurrent
disease ©-'¥ Nevertheless, interpretation of historical
and contemporary series requires caution because

117



MD, FEBORL - HNS Mahmut DEMIRTAS, MD Yiicel ANADOLU

Oncological And Functional Outcomes Following Transoral CO, Laser Surgery For

Early-Stage Laryngeal Cancer

substantial advances in laser technology, endoscopic
imaging, perioperative management, and patient se-
lection have occurred over the past two decades.

Although several studies from Tiirkiye have evalua-
ted transoral laser surgery for laryngeal cancer, com-
prehensive national data remain relatively limited.
Doluoglu et al. demonstrated oncological outcomes
comparable with radiotherapy in a large Turkish co-
hort of patients with early-stage laryngeal carcinoma,
whereas Baklaci et al. reported favorable local cont-
rol and low complication rates following transoral
laser microsurgery for early glottic carcinoma (4 19,
Gokmen et al. likewise demonstrated satisfactory on-
cological and functional outcomes in patients treated
with transoral laser surgery for supraglottic carcino-
ma 7. However, studies simultaneously evaluating
oncological and functional outcomes in Turkish pa-
tients remain scarce.

Therefore, the present study aimed to evaluate the
oncological and functional outcomes of transoral
CO: laser surgery in patients with early-stage lary-
ngeal carcinoma treated at a tertiary referral center.
In addition to reporting survival, local control, and
organ preservation, this study represents one of the
earliest comprehensive single-center Turkish ex-
periences with transoral CO: laser surgery. We also
sought to present the surgical strategy adopted in our
institution, including standardized intraoperative fro-
zen-section assessment, systematic surgical margin
management, and specimen orientation, all of which
contributed to individualized surgical decision-ma-
king and long-term patient follow-up.

MATERIALS AND METHODS
Study Design and Patients

This retrospective cohort study was conducted at the
Department of Otorhinolaryngology, Ankara Univer-
sity Faculty of Medicine. Medical records of patients
who underwent transoral CO: laser surgery (TLS) for
histopathologically confirmed laryngeal squamous
cell carcinoma between January 2000 and December
2010 were retrospectively reviewed.

During the study period, 79 consecutive patients un-
derwent TLS. Sixty-two patients with complete cli-
nical records, histopathological confirmation of squ-
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amous cell carcinoma, and adequate follow-up data
were included in the final analysis. Patients with in-
complete medical records, previous treatment for lar-
yngeal carcinoma, synchronous head and neck ma-
lignancies, or insufficient follow-up were excluded.

Preoperative Evaluation

All patients underwent a comprehensive head and
neck examination, including indirect or fiberoptic
laryngoscopy, direct laryngoscopy under general
anesthesia, and contrast-enhanced cervical compu-
ted tomography when indicated. Magnetic resonance
imaging was performed selectively when cartilage
invasion or deep paraglottic extension was suspec-
ted.

Tumor localization, T stage, anterior commissure
involvement, vocal cord mobility, subglottic exten-
sion, and cervical lymph node status were assessed
preoperatively. The indication for transoral CO: laser
surgery was determined according to tumor charac-
teristics, adequacy of endoscopic exposure, and the
patient’s general medical condition.

Surgical Technique

All surgical procedures were performed under gene-
ral anesthesia using suspension microlaryngoscopy
and a Carl Zeiss operating microscope (Carl Zeiss,
Oberkochen, West Germany) coupled with a Com-
pact 30C CO: laser system (Lumenis™, Israel). The
laser was operated in continuous SuperPulse mode
with a power setting of 5 W.

The extent of resection was determined according
to tumor localization, depth of invasion, and intrao-
perative findings. Whenever technically feasible, en
bloc tumor resection was preferred. In lesions requ-
iring wider exposure or involving multiple anatomi-
cal subsites, stepwise resection was performed while
maintaining strict oncological principles. Particular
attention was paid to achieving adequate surgical
margins while preserving uninvolved laryngeal stru-
ctures and postoperative laryngeal function.

Intraoperative Margin Assessment

Intraoperative frozen-section analysis was routinely
performed in all patients. Whenever frozen-section
examination demonstrated tumor involvement, addi-
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tional resection was immediately performed until tumor-free frozen-section margins were achieved. When
surgical resection reached anatomical structures devoid of residual soft tissue, including the inner perichondri-
um of the thyroid cartilage or the arytenoid cartilage, these anatomical boundaries were accepted as definitive
negative margins because no additional tissue remained for further excision.

The resected specimens were carefully oriented and pinned onto cardboard to preserve their anatomical orien-
tation. Surgical margins were identified using different tissue dyes according to anatomical direction before
submission for permanent histopathological examination. In addition, the extent of each resection was docu-
mented using standardized schematic drawings (marking forms), which were incorporated into the patients’
medical records (Figure 1). All frozen-section and permanent histopathological evaluations were performed
by dedicated head and neck pathologists.

Partial left and right ventricular resection

Partial laryngectomy
including the paraglottic area

Figure 1: Marking form of one of the patients. For adequate exposure, both ventricular bands were partially
resected. The left glottic tumor was excised with clear surgical margins through the thyroid cartilage peri-
chondrium, including a portion of the right vocal cord and the paraglottic space.

Whenever permanent histopathological examination raised concern regarding margin status, frozen-section
findings were re-evaluated together with the operative drawings and pathological orientation. Operative video
recordings were reviewed whenever necessary to facilitate accurate correlation between surgical orientation
and histopathological findings. If negative frozen sections and reliable anatomical barriers confirmed comp-
lete tumor excision, patients were managed with close clinical surveillance (Figure 2). When uncertainty
regarding residual disease persisted, repeat direct laryngoscopy with frozen-section analysis and biopsy was
performed, followed by additional transoral CO: laser resection until tumor-free margins were achieved.
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Figure 2: Transoral laser en bloc excision of the tumor located at the epiglottic petiole and postoperative ap-
pearance of the remaining tissue, demonstrating the inner lamina of the thyroid cartilage and the vocal cords.

Neck Management

Neck management was individualized according to
tumor location and nodal status. Elective selective
neck dissection (levels II-1V) was routinely perfor-
med in all patients with supraglottic carcinoma. In
contrast, patients with glottic carcinoma underwent
therapeutic neck dissection (levels II-IV) only when
clinically or radiologically evident cervical lymph
node metastasis was present.

Postoperative Management and Follow-up

Postoperative management was standardized for all
patients. Systemic corticosteroids were administered
in cases of significant postoperative airway edema.
Oral intake was initiated as early as tolerated, and en-
teral feeding was provided when necessary, particu-
larly in patients undergoing supraglottic resections.
Adjuvant radiotherapy was administered to patients
with adverse pathological features according to the
multidisciplinary tumor board recommendations.

Patients were subsequently followed regularly in the
outpatient clinic. Follow-up visits were scheduled
monthly during the first postoperative year, every two
months during the second year, every three months
during the third year, every six months until the fifth
postoperative year, and annually thereafter. Each visit
included endoscopic examination, while radiological
imaging was performed whenever local recurrence
or regional metastasis was suspected. The follow-up
period ranged from 3 to 89 months. Both mean and
median follow-up durations were calculated to better
characterize the heterogeneous follow-up period.

Functional outcomes were assessed using clinical
parameters, including tracheostomy dependence,
swallowing status, enteral feeding requirement, and
laryngeal preservation, as standardized patient-re-
ported outcome measures were not routinely avai-
lable during the study period.

Statistical Analysis

Statistical analyses were performed using SPSS for
Windows, version 15.0 (SPSS Inc., Chicago, IL,
USA). Continuous variables were expressed as mean
+ standard deviation or median (range), whereas cate-
gorical variables were summarized as frequencies and
percentages and compared using Pearson’s chi-squa-
re test or Fisher’s exact test, as appropriate. The fol-
low-up period was summarized using both mean and
median values. Overall survival and disease-specific
survival were estimated using the Kaplan—-Meier met-
hod, and differences between survival curves were
compared using the log-rank test. A two-sided p va-
lue of <0.05 was considered statistically significant.

RESULTS

Patient Characteristics

A total of 62 patients met the inclusion criteria and
were included in the final analysis. The demographic
characteristics of the study population are summa-
rized in Table 1. The mean age was 59.9 + 8.4 ye-
ars (range, 40—82 years). Sixty-one patients (98.4%)
were male and one patient (1.6%) was female.
Fifty-eight patients (93.5%) had a history of cigarette
smoking, whereas four patients (6.5%) were lifelong
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Table 1: Baseline Demographic and Clinical Characteristics of the Study Population

Variable

Value

Number of patients

62

Age (years), mean + SD (range)

59.94 +/- 8.37 years (range 40-82 years)

Male sex, n (%) 61 (98.4)
Female sex, n (%) 1(1.6)
Smoking history, n (%) 58 (93.5)

Smoking exposure (pack-years), mean + SD (range)*

45.16 = 25.12 (10-120 pack-years)

Non-smokers, n (%)

4(6.5)

Alcohol consumption, n/N (%)t

17/39 (43.6)

Follow-up (months), mean (range)

26 (3-89 months)

* Calculated among smokers only.

T Alcohol consumption data were available for 39 patients.

non-smokers. Among smokers, the mean smoking
exposure was 45.16 + 25.12 pack-years (range, 10—
120 pack-years). Data regarding alcohol consumpti-
on were available for 39 patients. Of these, 17 pa-
tients (43.6%) reported regular alcohol consumption.

Tumor Characteristics

Tumor characteristics are presented in Table 2.
Glottic carcinoma was the predominant tumor site
(79.0%), whereas the remaining patients had sup-

raglottic carcinoma (21.0%). According to the TNM
classification, 44 patients were diagnosed with T1
disease and 17 patients with T2 disease. One patient
initially staged as cT2 supraglottic carcinoma was
pathologically upstaged to pT4 because of epiglottic
cartilage invasion identified on permanent histopat-
hological examination 9. Cervical lymph node me-
tastasis at presentation was identified exclusively in
patients with supraglottic carcinoma.

Table 2: Tumor Characteristics

Characteristic Glottic (n=49) Supraglottic (n=13) p-value
T1 stage, n (%) 42 (85.7) 2(15.4) -

T2 stage, n (%) 7(14.3) 10 (76.9) <0.001 f
T4 stage, n (%) 0(0) 1% (7.7) —

NO neck, n (%) 49 (100) 10 (76.9) 0.003 1
N+ neck, n (%) 0 3(23.1 —

* One patient was pathologically upstaged from c¢T2 to pT4 because of epiglottic cartilage invasion identi-
fied on permanent histopathological examination.

T Fisher’s exact test.
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Surgical Outcomes

All patients underwent transoral CO: laser surgery as
the primary treatment modality. The extent of resec-
tion was determined according to tumor localization
and intraoperative findings. Whenever technically
feasible, en bloc tumor resection was performed.

Intraoperative frozen-section analysis was routinely
used to guide surgical margin assessment. Initial per-
manent histopathological examination demonstrated
suspicious surgical margins in 22 patients (35.5%).
Correlation of frozen-section findings with specimen
orientation, standardized marking forms, operative
video documentation, and permanent histopatho-
logical evaluation enabled accurate reassessment of
margin status. Based on this comprehensive mul-
tidisciplinary evaluation, five patients (8.1%) un-
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derwent repeat transoral CO: laser surgery, and tu-
mor-free surgical margins were ultimately achieved
in all reoperated cases. Four patients (6.5%) received
adjuvant radiotherapy because of adverse pathologi-
cal features, including cervical nodal metastasis or
suspected thyroid cartilage invasion. The remaining
13 patients (21.0%) were managed with close clini-
cal follow-up because the combined assessment con-
firmed adequate surgical margins despite suspicious
permanent histopathological findings.

Functional Outcomes

Functional outcomes are summarized in Tab-
le 3. Temporary swallowing impairment occur-
red predominantly in patients undergoing suprag-
lottic resections and resolved during follow-up.
Long-term enteral feeding and permanent tra-

Table 3: Functional Outcomes

Outcome Overall n (%) Glottic Supraglottic

Temporary dysphagia/aspiration 13 (21.0) 0 13

Permanent gastrostomy 3(4.8) 0 3

Tracheotomy (total) 6 (9.7) 0 6

Permanent tracheotomy 3(4.8) 0 3

Mean hospital stay (days) 9.7 6.4 22

Organ preservation 57 (91.9) 47/49 (95.9% ) 10/13 (76.9%)
cheostomy were uncommon. Overall, larynge- red in five patients, including two with glottic car-

al preservation was achieved in 57 of 62 patients
(91.9%), demonstrating satisfactory functional pre-
servation following transoral CO. laser surgery.

Recurrence and Survival Outcomes

Oncological and functional outcomes are summa-
rized in Table 3. During a median follow-up peri-
od of 24 months (mean, 25.9 months; range, 3-89
months), seven patients (11.3%) developed recur-
rence, including five local recurrences and two
isolated cervical nodal recurrences. All nodal re-
currences occurred in patients with supraglottic
carcinoma. Salvage total laryngectomy was requi-

cinoma and three with supraglottic carcinoma. The
overall organ preservation rate was 91.9%, while
overall survival and disease-specific survival were
91.9% and 96.8%, respectively. Kaplan—Meier sur-
vival analysis demonstrated significantly better ove-
rall survival among patients with glottic carcino-
ma than among those with supraglottic carcinoma
(95.9% vs. 76.9%; log-rank p = 0.017) (Figure 3).

DISCUSSION

Transoral COs: laser surgery (TLS) has become an es-
tablished treatment modality for appropriately selec-
ted patients with early-stage laryngeal carcinoma be-
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GLOTTICTUMORS
SUPRAGLOTTICTUMORS

FOLLOW-UP (MONTH)

Figure 3: Overall survival rates according to tumor localization. Overall survival was 95.9% in patients with
glottic tumors and 76.9% in patients with supraglottic tumors (p = 0.017).

cause it provides excellent oncological control while
preserving laryngeal function. The principal finding
of the present study is that, despite representing an
early institutional experience, TLS achieved a 91.9%
organ preservation rate, 91.9% overall survival, and
96.8% disease-specific survival, with only five pa-
tients ultimately requiring salvage total laryngec-
tomy. These findings indicate that meticulous tran-
soral laser surgery can provide effective oncological
control while maintaining satisfactory clinical func-
tional outcomes and preserving future treatment op-
tions (8,9, 15, 17—21).

The demographic characteristics of our cohort are
consistent with the well-established epidemiology of
laryngeal squamous cell carcinoma. The marked pre-
dominance of male patients and the high prevalence
of tobacco exposure are comparable with those re-
ported in previous Turkish and international studies.
Likewise, the predominance of glottic tumors reflects
the earlier onset of symptoms, particularly persistent

dysphonia, facilitating earlier diagnosis than suprag-
lottic carcinoma ©-'*22).

One of the most clinically relevant findings of the
present study is the high organ preservation rate.
Preservation of laryngeal function has become one
of the principal treatment goals in early-stage lary-
ngeal cancer because voice quality, swallowing, and
airway protection directly influence patients’ quality
of life. In our series, laryngeal preservation was ac-
hieved in 57 of 62 patients (91.9%), while only five
patients required salvage total laryngectomy because
of recurrent disease. These findings are consistent
with the pioneering work of Steiner and the subsequ-
ent studies by Ambrosch and Peretti, which demons-
trated that transoral laser microsurgery can achieve
durable oncological control while avoiding total lar-
yngectomy in the majority of appropriately selected
patients (7-2229),

Our oncological outcomes are also consistent with
contemporary international literature. Campo et al.
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reported local control and survival rates comparable
with those of radiotherapy and open partial larynge-
ctomy in selected patients with T2 laryngeal carci-
noma ©. Likewise, Elicin and Giger concluded that
transoral laser microsurgery provides oncological
outcomes equivalent to radiotherapy while preser-
ving future treatment options '%. More recently, Yang
et al. demonstrated in a meta-analysis that transoral
CO: laser microsurgery provides survival outcomes
comparable with radiotherapy while offering advan-
tages such as shorter treatment duration, treatment
repeatability, and high organ preservation rates ©.
Collectively, these findings further support TLS as
a standard organ-preserving treatment modality for
carefully selected patients with early-stage laryngeal
carcinoma.

Our findings are also consistent with recently pub-
lished Turkish studies. Doluoglu et al. demonstrated
disease-free survival rates comparable with those of
radiotherapy and confirmed the oncological safety of
transoral laser surgery in early-stage laryngeal carci-
noma %, Similarly, Baklaci et al. reported favorable
oncological outcomes with low complication and re-
currence rates following transoral laser microsurgery
in patients with early glottic carcinoma ¥. Gékmen
et al. likewise demonstrated satisfactory oncological
and functional outcomes following transoral laser
surgery for supraglottic carcinoma . The present
study complements these reports by representing one
of the earliest comprehensive single-center Turkish
experiences evaluating both oncological and functi-
onal outcomes following transoral CO:- laser surgery.

During follow-up, seven patients (11.3%) developed
recurrence, including five local recurrences and two
isolated cervical nodal recurrences. Notably, all no-
dal recurrences occurred in patients with supraglottic
carcinoma. This observation is consistent with the ri-
cher lymphatic drainage and the greater propensity
for cervical metastasis associated with the supraglot-
tic larynx. Although the number of nodal recurrences
was small, these findings emphasize the importance
of careful preoperative neck assessment and meticu-
lous postoperative surveillance in patients with sup-
raglottic tumors @9,

One of the distinctive features of the present study
is the standardized intraoperative surgical strategy
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used for surgical margin assessment. Frozen-section
analysis was routinely performed in all patients, and
additional resection was carried out whenever tumor
involvement was detected until negative frozen-se-
ction margins were achieved. Resected specimens
were systematically oriented using color-coded sur-
gical margins, documented with standardized mar-
king forms, and correlated with permanent histopat-
hological findings. Whenever permanent pathology
raised concern regarding residual disease, frozen-se-
ction findings and operative drawings were reviewed
before deciding between close observation and repeat
transoral laser surgery. This standardized workflow
allowed individualized surgical decision-making and
contributed to reliable surgical margin assessment.

The present study reflects the early implementation
period of transoral CO: laser surgery at our institu-
tion. Surgical procedures were performed using a
Compact 30C CO: laser system (Lumenis™, Israel)
operating in SuperPulse mode (5 W) under a Carl
Zeiss operating microscope (Carl Zeiss, Oberkoc-
hen, West Germany). Considerable advances in la-
ser technology, optical systems, imaging quality, and
perioperative management have occurred over the
past two decades. Furthermore, diode and blue laser
systems have recently been introduced into transo-
ral laryngeal surgery. Therefore, direct comparison
between historical and contemporary series should
be interpreted cautiously. Nevertheless, available
evidence suggests that, when sound oncological prin-
ciples are respected, different laser platforms provi-
de comparable oncological and functional outcomes.
Consequently, surgical expertise, meticulous patient
selection, and standardized surgical technique are li-
kely to have a greater influence on treatment outco-
mes than the specific laser platform itself.

It is noteworthy that one patient who was clinically
staged as T2 supraglottic carcinoma was pathologi-
cally upstaged to pT4 because of unsuspected epig-
lottic cartilage invasion identified on permanent his-
topathological examination. As treatment decisions
were based on the preoperative clinical stage, this
patient was retained in the analysis. This observation
illustrates the inherent limitations of clinical staging
and highlights that pathological upstaging remains
an unavoidable aspect of surgical management in
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laryngeal carcinoma. Nevertheless, inclusion of this
patient reflects real-world clinical practice, in which
treatment decisions are necessarily based on preope-
rative clinical rather than postoperative pathological
staging. This approach minimizes selection bias and
more accurately reflects routine clinical decision-ma-
king.

Strengths and Limitations

The present study has several important strengths.
It represents one of the earliest comprehensive sing-
le-center Turkish experiences reporting both onco-
logical and clinically assessed functional outcomes
following transoral CO: laser surgery. All procedures
were performed by the same experienced surgical
team using a standardized treatment protocol. An ad-
ditional strength of the present study is the standardi-
zed multidisciplinary workflow involving experien-
ced head and neck surgeons and dedicated head and
neck pathologists, which ensured consistent intrao-
perative margin assessment, accurate surgical deci-
sion-making, and reliable clinicopathological corre-
lation. Furthermore, the routine use of frozen-section
analysis, specimen orientation with color-coded mar-
gin mapping, standardized marking forms, and cor-
relation with permanent histopathological findings
enhanced the methodological reliability of the study.

Several limitations should also be acknowledged.
First, glottic and supraglottic carcinomas were eva-
luated within the same study cohort. Although both
represent early-stage laryngeal carcinoma, they differ
considerably in biological behavior, lymphatic drai-
nage, recurrence patterns, and prognosis, introducing
a degree of heterogeneity into the study population.
Second, although anterior commissure involvement,
impaired vocal cord mobility, and subglottic exten-
sion were recorded, their effects on local recurren-
ce could not be evaluated statistically because fewer
than five patients were represented in each subgroup.
Likewise, the effects of anterior commissure involve-
ment, vocal cord mobility impairment, subglottic ex-
tension, local recurrence, surgical margin status, and
cervical lymph node metastasis on overall survival
could not be analyzed because the number of events
within each subgroup was insufficient for meaningful
statistical evaluation. Third, the retrospective sing-
le-center design inherently limits control of potential
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confounding variables. Finally, functional outcomes
were assessed using clinical parameters, including
tracheostomy dependence, enteral feeding require-
ment, swallowing status, and laryngeal preservation,
rather than validated patient-reported voice- or swal-
lowing-related outcome measures such as the Voice
Handicap Index (VHI), MD Anderson Dysphagia In-
ventory (MDADI), or EAT-10. This reflects both the
retrospective nature of the study and the historical
period during which these patients were treated. In
addition, although the median follow-up period was
24 months (range, 3—89 months), the heterogeneous
follow-up duration and the limited number of sur-
vival events should be considered when interpreting
the survival analyses. Future prospective studies in-
corporating standardized functional outcome mea-
sures together with longer and more homogeneous
follow-up are warranted to provide a more comp-
rehensive assessment of oncological and functional
outcomes.

Clinical Implications

The present findings have several important clinical
implications. In appropriately selected patients, tran-
soral CO: laser surgery provides favorable oncologi-
cal outcomes while preserving clinically assessed
laryngeal function and maintaining future treatment
options. Moreover, a standardized surgical strategy
incorporating routine intraoperative frozen-section
analysis, systematic specimen orientation, color-co-
ded margin mapping, and multidisciplinary clini-
copathological correlation may improve surgical
margin assessment, facilitate individualized intra-
operative and postoperative decision-making, and
potentially reduce unnecessary additional treatment.

Future Perspectives

Future prospective multicenter studies involving
larger patient cohorts, longer and more homogene-
ous follow-up, validated patient-reported voice- and
swallowing-related outcome measures, and contem-
porary laser technologies are warranted to further de-
fine prognostic factors influencing both oncological
and functional outcomes following transoral CO: la-
ser surgery. Future studies should also evaluate whet-
her standardized intraoperative margin management
protocols can improve both oncological safety and
functional preservation across different institutions.

125



MD, FEBORL - HNS Mahmut DEMIRTAS, MD Yiicel ANADOLU

Oncological And Functional Outcomes Following Transoral CO, Laser Surgery For

Early-Stage Laryngeal Cancer

CONCLUSION

Transoral CO: laser surgery is an effective organ-pre-
serving treatment modality for appropriately selected
patients with early-stage laryngeal carcinoma, provi-
ding favorable oncological outcomes together with
satisfactory clinically assessed functional outcomes.
In the present series, overall survival, disease-speci-
fic survival, and organ preservation rates were 91.9%,
96.8%, and 91.9%, respectively.

Beyond these clinical outcomes, the present study
highlights the importance of a standardized multi-
disciplinary surgical strategy incorporating routine
intraoperative frozen-section analysis, meticulous
surgical margin management, specimen orientation
using color-coded margin mapping, and close colla-
boration between experienced head and neck surge-
ons and dedicated head and neck pathologists. This
structured workflow contributed to accurate surgical
decision-making, reliable clinicopathological cor-
relation, and individualized postoperative manage-
ment.

Although this study reflects an early institutional ex-
perience with first-generation CO: laser technology,
the observed oncological and clinically assessed fun-
ctional outcomes are consistent with those reported
in both contemporary Turkish and international se-
ries. Future prospective multicenter studies including
larger patient cohorts, longer follow-up, validated
functional outcome measures, and contemporary la-
ser technologies are warranted to further optimize
patient selection and refine prognostic factors.

Take-home message

Careful patient selection, meticulous intraoperative
margin assessment, and a standardized multidiscipli-
nary surgical—pathological workflow remain the key
determinants of successful oncological control, cli-
nically assessed functional preservation, and organ
preservation following transoral CO: laser surgery
for early-stage laryngeal carcinoma.
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