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Summary

This study aims to define indications for micro-endoscopic
laser surgery in early glottic carcinoma (Tis, T1a and T1b),
to examine patterns of local recurrences and related re-
treatment methods. A cohort of 79 patients with previously
untreated early glottic carcinoma, subjected to endoscopic
CO2 laser excision between January 1993 and October
2000, was retrospectively examined. Patients included in
data analysis had a mean follow-up of 39 months. Depth
and extension of excisions were graded according to Euro-
pean Laryngological Society Classification, and included
5 types of cordectomy. Actuarial overall survival, deter-
minate survival, disease-free survival, ultimate local
control, and laryngeal preservation rates, at 3 years, were
97.5%, 98.7%, 89.9%, 92.4%, and 97.4%, respectively.
Survival curves for overall and disease-free survival were
calculated from the date of diagnosis using the Kaplan-
Meier method. Of the 8 patients with local recurrences, 5
were managed with larynx-sparing treatment: a second
endoscopic CO2 laser cordectomy was performed in 2
patients, a supracricoid laryngectomy in 2 patients, and
one patient was treated with radiotherapy. The remaining
3 patients were submitted to total laryngectomy, one of
whom died due to neck metastases. One patient died from
other causes. All other patients were alive and disease-free
at the last follow-up. Understanding the diffusion path-
ways and timing of laryngeal glottic cancer is important
both for treatment and prognosis. Correct knowledge of
the subsites of the larynx and the routine use of pre-oper-
ative and intra-operative diagnostic assessment is useful
in the selection of the appropriate type of resection. Micro-
endoscopic laser surgery is efficacious for early glottic
carcinoma, with oncological results comparable to those
observed following radiotherapy or conventional partial
laryngectomy, however, in this case, local recurrences have
a greater range of re-treatment options.

Riassunto

Lo scopo di questo studio è definire le indicazioni della chirur-
gia laser nel trattamento dei carcinomi glottici precoci (Tis,
T1a e T1b); esaminare le cause delle recidive locali ed i tratta-
menti di recupero. Abbiamo condotto uno studio retrospettivo
in 79 pazienti affetti da carcinoma glottico precoce non prece-
dentemente trattato sottoposti a chirurgia endoscopica con la-
ser CO2 dal gennaio 1993 all’ottobre 2000. I dati di tutti i pa-
zienti inclusi sono stati analizzati in un periodo di follow-up
medio di 39 mesi. La profondità e l’estensione dell’escissione
era classificata secondo la European Laryngological Society
Classification, che include 5 tipi di cordectomia. La sopravvi-
venza attuariale globale, determinata, l’intervallo libero da
malattia, il controllo locale e la preservazione laringea a tre
anni sono stati rispettivamente del 97,5%, 98,7%, 89,9%,
92,4% e 97,4%. Le curve di sopravvivenza globale e l’inter-
vallo libero da malattia sono state calcolate dalla data della
diagnosi con il metodo di Kaplan-Meier. Degli 8 pazienti che
presentavano recidiva, 5 sono stati trattati con conservazione
della laringe: una seconda cordectomia laser CO2 è stata pra-
ticata in 2 pazienti, una laringectomia ricostruttiva sopracri-
coidea in 2 pazienti ed un paziente è stato trattato con radiote-
rapia. Gli altri 3 pazienti sono stati operati con laringectomia
totale, uno dei quali è deceduto per metastasi laterocervicali.
Un paziente è deceduto per malattia intercorrente. Tutti gli al-
tri pazienti sono vivi e liberi da malattia all’ultimo controllo.
La comprensione delle vie di diffusione del cancro laringeo
glottico può essere importante sia per il trattamento che per la
prognosi. La corretta conoscenza delle sottosedi della laringe
e gli accertamenti diagnostici preoperatori e intraoperatori fa-
cilitano la selezione del più appropriato tipo di resezione. La
microchirurgia laser risulta essere un efficace trattamento per
il carcinoma glottico precoce, con risultati oncologici sovrap-
ponibili a quelli osservati dopo radioterapia o chirurgia par-
ziale della laringe, ma con maggiori possibilità di opzioni nel
trattamento di recupero delle recidive locali.

Introduction

Over the last two decades, data reported in the litera-
ture have demonstrated that micro-endoscopic laser

surgery can be considered a valid alternative to ra-
diotherapy and open-neck surgery for the treatment
of early glottic cancer 1-5. The two aims of endoscop-
ic surgery, for Tis and T1 glottic carcinomas, are first,

 



to achieve the same local control as that obtained
with conservative laryngeal surgery or radiotherapy,
and, second, to preserve the physiological functions
of the larynx as those with radiotherapy. Several Au-
thors 6 7 have referred to the numerous advantages of
endoscopic surgery with respect to radiotherapy:
favourable cost-effectiveness ratio, less morbidity,
low complication rate, and the possibility of further
treatment with other procedures such as surgery or
radiotherapy.
Correct knowledge of the subsites of the larynx and
the routine use of a pre-operative and intra-operative
diagnostic assessment makes the choice of the more
appropriate type of resection easier, according to the
European Laryngological Society Classification 8.
The main endpoint of this study is the measurement
of the overall survival rates, determinate survival,
disease-specific survival, local control with initial
therapy, and organ preservation in 79 patients affect-
ed by early glottic cancer treated with transoral laser
surgery between 1993 and 2000. Moreover, this
study seeks to evaluate the pattern of local recurrence
and re-treatments to establish indications for laser
surgery in early glottic lesions.

Material and methods

Between January 1993 and October 2000, 79 consec-
utive patients with early-stage glottic cancer were
treated by micro-endoscopic CO2 laser surgery in the
Department of Otolaryngology at Ospedale Mag-
giore of Bologna, Italy. Patients with a definitive
histopathological diagnosis of keratosis without
atypia or mild to moderate dysplasia were excluded
from the study. The population comprised 75 males
(95%) and 4 females (5%), age range 40-93 years
(mean 66.5). All patients had biopsy-proven squa-
mous-cell carcinoma (SCC) of the vocal cords. None
of the patients had undergone previous radiotherapy
or surgical treatment. These patients were classified
according to the 2002 UICC TNM system 9 and in-
cluded 4 (5%) Tis, 64 (81%) T1a, 10 (12.7%) T1b,
and 1 (1.3%) T2.
Pre-operative diagnostic assessment included flexi-
ble and rigid endoscopy with 90°, videolaryngostro-
boscopy, and, occasionally, computed tomography
scan (CT), in selected patients, to exclude the pres-
ence of cartilage invasion of the anterior commissure
and, invasion of the paraglottic space of the lesion.
Intra-operative rigid endoscopy with 0°, 30°, 70° and
120° telescopes was performed and all patients had
biopsy-proven SCC of the vocal cords, before the
surgical procedure.
Inclusion criteria for the use of micro-endoscopic
laser treatment was: good exposure of the glottic re-
gion and the tumour staged Tis or T1 without deep

involvement of the anterior commissure, Morgagni’s
ventricle, the supraglottic or subglottic region or im-
pairment of vocal cord mobility and posterior exten-
sion of the lesion as far as the vocal process. Exclu-
sion criteria: patients with glottic carcinoma which
had extended completely to the floor of the ventricle.
Only one patient was staged T2 due to superficial ex-
tension of the lesion to the supraglottic region but
this patient had normal vocal cord mobility.
Endoscopic resection has progressed with the ad-
vances made in technology; the developments in-
clude modification of rigid endoscopes for improved
access, digitally-enhanced telescopic visualization,
powered instrumentation, and microspot CO2 laser
(Laser Opmilas CO2 50, Zeiss, Germany) set in the
superpulse mode (1 to 3 W, 270 µm spot size).
The techniques used for laser cordectomy were in ac-
cordance with the classification proposed by the Eu-
ropean Laryngological Society in 2000 8. Type I
(subepithelial cordectomy) was performed with re-
section of the superficial layer of the lamina propria
and was used for those lesions that, pre-operatively,
did not extend beyond the basal membrane in select-
ed cases of erythroleukoplakia (evaluated by video-
laryngostroboscopy). Type II (subligamental cordec-
tomy) extends as far as the superficial portion of vo-
cal muscle and was applied in cases of small superfi-
cial tumours. Type III (transmuscular cordectomy)
was performed by cutting through the vocalis muscle
with resection of the epithelium, the lamina propria,
and part of the vocalis muscle. This cordectomy was
performed for small superficial tumours involving
the middle third of the true vocal fold and/or the su-
perficial extension to the anterior commissure, with-
out crossing the midline. Type IV (total cordectomy)
extends from the vocal process to the anterior com-
missure. As the depth of the surgical margins reach-
es the internal perichondrium of the thyroid cartilage,
the perichondrium was sometimes included in the re-
section. Type IV cordectomy was performed when
the lesion extended to the anterior third of the vocal
cord and/or to the anterior commissure and/or the
deep infiltrative pattern. Type V (extended cordecto-
my) includes resection of the contralateral vocal
cord, the arytenoid, the ventricular fold, or the sub-
glottis. The cordectomy type Va was performed when
the lesion extended to the anterior commissure in se-
lected cases or crossed the midline and/or to the con-
tralateral vocal cord, whether just a segment or in-
volving the entire vocal cord. The margins of the re-
section were tumour-free in all cases. Tracheotomy
was not required for any patient in this series. The
patients were usually discharged from the hospital on
the fourth or fifth post-operative day. All patients
were then examined after one month by laryn-
goscopy with mirror and/or a flexible fiberoptic
laryngoscope. Follow-up examinations were per-
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formed every three months for the first three years,
every six months for the next two years, and then an-
nually. Repeated microlaryngoscopy and excisional
biopsies were performed only when relapses were
suspected.
Statistical analysis of the data was performed using
the SPSS statistical package for Windows. The end-
point for overall survival was the date of the patient’s
death (regardless of the cause) or the date of the last
consultation for patients who were alive and well.
For the analysis of disease determinate survival, pa-
tients who died of unrelated causes were considered
censored at the date of death. The end-point for dis-
ease-free survival was the date of local or regional
recurrence. The end-point for local control by endo-
scopic laser excision alone was the date of local re-
currence that required open-neck surgery and/or ra-
diotherapy. The end-point for laryngeal preservation
was the date of the total laryngectomy. Survival
curves for the overall and the disease-free survival
were calculated from the date of the diagnosis by the
Kaplan-Meier method. No patient was excluded from
the statistical analysis.

Results

Patients included in the data analysis had a mean fol-
low-up period of 39 months (range 7-120): no patient
was lost to follow-up. Only one patient had a follow-
up period of only 7 months (the patient died from
other causes), the other patients had a follow-up pe-
riod of at least 24 months. Of the 79 laser cordec-
tomies performed, one was type I (1 Tis), 13 were
type II (2 Tis, 11 T1a), 35 were type III (1 Tis, 34
T1a), 17 were type IV (17 T1a), 13 were type V (2

T1a, 10 T1b, 1 T2) (Table I). No intra-operative or
post-operative complications were observed in any
of the 79 patients. None required tracheotomy at the
end of the procedure. Eight (10.1%) patients experi-
enced local recurrence within periods varying from 4
to 55 months (mean 14.5). Three (3.8%) and five
(6.3%) recurrences, respectively, referred to the T1a
and T1b groups.
Rescue treatment consisted of a second endoscopic
CO2 laser cordectomy in two patients previously
classed as T1a: due to recurrence, at four months, in
the contralateral vocal cord and, respectively, at five
months in the posterior third of the vocal cord. A
supracricoid laryngectomy was performed in two pa-
tients (previously classed as T1b), associated with
neck surgery, in one case: the recurrences observed in
one patient at four months were found in the remain-
ing contralateral vocal cord and, in the other patient,
recurrence was observed at thirteen months in the ho-
molateral paraglottic space. One patient, previously
classed as T1b, was treated by radiotherapy for re-
currence, at six months, in the homolateral vocal
cord and in the anterior commissure with a subglottic
extension exceeding 10 mm. Total laryngectomy was
performed in three patients, two initially classed as
T1b and one T1a. In the first two patients, the recur-
rence was observed, respectively, at 55 months in the
homolateral paraglottic space with cricoarytenoid
joint involvement and at 18 months in the anterior
commissure with extra-laryngeal spread. In the other
patient, the recurrence was observed at eleven
months in the glottic region with a subglottic exten-
sion exceeding 20 mm: this was the only patient who
died from neck metastases due to a second recurrence
or tumour, ninety-five months after refusing treat-
ment. All the other patients have survived and are

Table I. Distribution of the type of endoscopic cordectomy, in the 79 patients, according to European Laryngological Society
Working Committee 8.

Type of Tis T1a T1b T2 Total
cordectomy

Subepithelial cordectomy 1 – – – 1 (1.3%)
(Type I)
Subligamental cordectomy 2 11 – – 13 (16.4%)
(Type II)
Transmuscular cordectomy 1 34 – – 35 (44.3%)
(Type III)
Total cordectomy – 17 – – 17 (21.5%)
(Type IV)
Extended cordectomy – 2 10 1 13 (16.5%)
(Type V)

Total 4 (5%) 64 (81%) 10 (12.7) 1 (1.3%) 79 (100%)
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disease-free (Table II). One patient died after seven
months due to myocardial infarction.
The overall 3-year survival rate was 97.5% (HR =
3.0; 95% confidence interval (95% CI) = 109-121)
(Fig. 1), the 3-year determinate survival rate was
98.7%, the 3-year disease-free survival rate was
89.9% (HR = 4.0; 95% CI = 99-116) (Fig. 2), and the
3-year ultimate local control with laser alone was
92.4%. Of the eight patients with local recurrences,
five (62.5%) were managed with further organ-spar-
ing treatment. After salvage therapy, laryngeal
preservation was achieved in 97.4% (75/77) of the
surviving patients.

Discussion

Early-stage carcinomas of the vocal cords (Tis, T1a
and T1b) include a wide spectrum of histopathologi-
cal entities ranging from intra-epithelial neoplasias
that infiltrate the full depth of the epithelium, but not
the basal membrane, to microinvasive and invasive
carcinomas that penetrate the basal membrane and
involve the lamina propria without deep vocal mus-
cle infiltration 10.
The spread of glottic cancer depends primarily on the

anatomy of the larynx 11, and, therefore, attention
should be focused on anatomical differences between
the anterior and posterior commissure subsites. The
perichondrium of the inner surface of the thyroid car-
tilage is interrupted, at glottic level, by an avascular
zone located between the thyroid cartilage and the
apices of the vocal cord. In contrast, the posterior
commissure has glands and blood vessels in the lam-
ina propria and includes a deep elastic lamina and the
internal cricoid ligaments of both sides 2. Tumours
that originate on the vocal cords can involve all or
part of the anterior commissure; more rarely, the an-
terior commissure is the original site of the cancer
that then spreads to the adjacent structures 12. Some
Authors 12 13 have recognized that commissural struc-
tures are not easily penetrated by early tumours and
that invasion of the thyroid cartilage requires a su-
perficial spread of the tumour above or below the in-
sertion of the vocal cords. They observed that the T1
carcinoma rarely infiltrates the thyroid cartilage, due
to the presence of a solid barrier represented by
Broyle’s ligament. The anatomical structure of the
anterior commissure extends vertically both upwards
and downwards from the glottic plane. In addition to
the mucosa, this subsite includes the intermediate
lamina of the thyroid cartilage and Broyle’s ligament

Fig. 1. Overall survival rate in 79 patients treated by micro-endoscopic laser surgery.



with its correlated structures 14. Tumours involving
the posterior commissure are less frequent than those
involving the anterior commissure. The posterior
commissure corresponds to the so-called cartilagi-
nous glottis, which includes the medial surfaces of
the arytenoid cartilages and vocal processes. Most
posterior commissure tumours are cordal cancers that
affect the vocal process and, on rare occasions, the
internal surface of the arytenoid cartilage without
passing over the mid-line. Tumours originating in the
posterior commissure are unusual. In this subsite, in
the case of T1 glottic cancers, in addition to the high
degree of vascularization, the internal cricoarytenoid
ligaments may offer tumours a diffusion pathway to-
ward the cricoarytenoid joint and subglottis region 14.
This might explain why posterior commissure tu-
mours infiltrate the subglottic region: this region is in
such close proximity to the posterior glottic subsite
that the latter is considered a part of the subglottic re-
gion as far as concerns tumour spread 4.
Lateral extension of glottic neoplasias can involve
the base of the ventricle, the false cord, and the sub-
glottis region, either superficially or penetrate deep
into the conus elasticus. Since there is no well-de-
fined anatomical barrier, at this level, the tumour
may become a transglottic lesion with submucosal

extension into the supra- and subglottis with further
extensions into the extralaryngeal tissues. These le-
sions are obviously not amenable to endoscopic
surgery alone and prognosis is very poor.
Understanding the pathways and timing of spread of
early laryngeal glottic cancer is important both for
treatment and prognosis. The use of endoscopic CO2
laser cordectomy for Tis and T1 glottic carcinomas is
an oncologically safe procedure. It is an important al-
ternative to other treatment methods such as radio-
therapy and open neck surgery, as recently reported
by several Authors who achieved a local control rate
with laser alone ranging from 87-100% 2 3 8 15. In our
patient group, we obtained a 3-year local control of
92.4%, a 3-year actuarial survival rate of 97.5% (Fig.
1), a 3-year determinate survival rate of 98.7%, and a
3-year disease-free survival rate of 89.9% (Fig. 2).
Local control is clearly the most important single
prognostic factor for T1 glottic cancer as lymph node
metastases and distant spread are only rarely ob-
served in the absence of local relapse. Therefore, cu-
rative treatment must aim for high local control rates.
On the other hand, quality-of-life (QoL) issues and
the preservation of a functioning larynx are other
fundamental aims of successful treatment. In the se-
ries of patients described herein, the ultimate laryn-

Fig. 2. Disease-specific survival rate in 79 patients treated by micro-endoscopic laser surgery.
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geal preservation rate was 97.4%. Of the patients
with local recurrence, 62.5% were submitted to fur-
ther organ-sparing techniques (Table II).
The advantages of trans-oral laser surgery are the
haemostatic effects and precision of tissue ablation 16.
Furthermore, this procedure causes minimal morbid-
ity, provides good functional results, and is a cost-ef-
fective alternative to open surgical procedures and
radiotherapy 6 7 17. Moreover, the recently-developed
phono-microsurgical approach aims to achieve the
best compromise between oncological radicality and
vocal function with minimal impact on the patient’s
QoL 10.
In order to correctly diagnosis these neoplastic enti-
ties, we routinely adopted a pre-operative and intra-
operative test battery to minimize the number of clin-
ical misdiagnoses. Pre-operative diagnostic assess-
ment included flexible and rigid endoscopy with 90°,
videolaryngostroboscopy. A CT scan may be required
in the case of more extensive lesions such as the T1b
with anterior commissure involvement. Underesti-
mation of the involvement of the visceral spaces and
cartilaginous framework can thus be excluded. Intra-
operative rigid endoscopy with 0°, 30°, 70° and 120°
telescopes was performed and all patients had biop-
sy-proven SCC of the vocal cords before the surgical
procedure. Resection of the false vocal cord was fre-
quently performed to provide clear visualization of
the superior surface of the anterior commissure as
well as ventricle floor involvement. On the basis of
our observations, the criteria for the use of micro-en-
doscopic laser treatment include: a stage Tis, T1a or
T1b tumour without deep posterior involvement of
the vocal process, lateral involvement the floor of the
Morgagni’s ventricle, or involvement of the subglot-
tic region, according to the prognostic validity of the
modification introduced in the last AJCC-UICC
TNM classification (6th edition) 9. The reason behind
the variation in the treatment of a T1a lesion, name-
ly, from cordectomy type II to type V (Table I), can
be explained by the fact that the superficial small tu-
mour of a mobile vocal fold or a larger tumour that
infiltrates the muscle and spreads to the anterior
commissure, without involving it, are both T1a le-
sions according to the TNM classification. The glot-
tic tumours involving the anterior commissure have
traditionally been controversial. Despite the negative

impact of anterior commissure invasion on the cure
rate for stage I glottic carcinoma reported by a num-
ber of investigations 18 19, endoscopic resection of ear-
ly glottic cancer involving the anterior commissure
has been successfully performed by others 5 15.
In our experience, we recommend that endoscopic
treatment be limited to selected cases of anterior
commissure cancer spreading superficially at the lev-
el of the glottis without extension to the supraglottis
or subglottis. Only one patient was submitted to an
extended cordectomy for a T2 tumour with superfi-
cial supraglottis and anterior commissure extension.
The main contraindications to laser cordectomy are:
– lesions with deep involvement of the anterior

commissure that are in close proximity to the un-
derlying cartilage;

– impaired arytenoid mobility: these tumours may
invade the cricoarytenoid joint, the posterior
cricoarytenoid muscle, or the posterior portion of
the cricoid cartilage.

Ventricle floor involvement by the carcinoma or the
impairment of vocal cord mobility might be related
to infiltration of the paraglottic space. As a result, the
surgical approach to anterior commissure carcinoma
or tumoural ventricle floor involvement, with or
without impairment of vocal cord mobility, is
supracricoid laryngectomy with cricohyoidoepiglot-
topexy. Data in the literature clearly demonstrate that
this technique can lead to good control rates 20.
From our findings, it can be concluded that transoral
endoscopic laser cordectomy offers a good oncologi-
cal outcome and acceptable functional results in the
treatment of Tis, T1a, and T1b glottic cancer. Local
control rates and overall survival rates obtained, in our
series, are comparable to those in the literature 1-3 5-7 15.
In this study, although favourable re-treatment re-
sults, in those cases with local failure for early laryn-
geal cancer treated with laser cordectomy have been
documented, no definitive recommendation regard-
ing the best single treatment method can be given. As
reported in the literature, conventional partial laryn-
gectomy leads to the highest local control rates; ra-
diotherapy is believed to best preserve the voice, and
laser surgery is associated with time- and cost-effec-
tiveness, a low level of morbidity, fair local control
rates, and excellent re-treatment options for local
failure with preservation of the larynx function.
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