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Summary

Aim of the study was to evaluate whether laser endoscopic
microsurgery is a reliable and appropriate approach to treat-
ment of laryngeal supraglottic cancer. A retrospective study
was made of 12 patients (11 M/1 F; mean age 62.5 years)
treated from December 1995 to October 2001 in the Depart-
ment of Surgical Sciences and Organ Transplantations,
Section of Otorhinolaryngology, University of Cagliari,
Italy. Surgical steps and oncologic results are reported.
These 12 patients with supraglottic cancer underwent tran-
soral laser surgery (TNM classification: T1, 3 patients; T2,
9 patients; N-, 9 patients; N+, 3 patients; M-, 12 patients).
On the basis of the different subsites removed, the
following resections were performed: 1 limited excisional
biopsy (false chord), 3 wide excisional biopsies (2 or 3
subsites), 2 simple epiglottectomies, 1 extended epiglot-
tectomy, 3 horizontal supraglottic laryngectomies, and 2
horizontal supraglottic laryngectomies that were extended
to the anterior commissure and to one arytenoid, respec-
tively. Five patients underwent functional neck dissection,
and one patient underwent post-operative radiotherapy at
sites of tumour and lymph nodes. Temporary tracheotomy
was carried out in 10 patients. Mean follow-up was 33.3
months. No local recurrences were noted. Local control was
thus 100%. Aspiration was the main post-operative problem,
but there were no cases of aspiration-associated pneumonia.
Moreover, no patient needed laryngectomy or a permanent
tracheotomy for aspiration. In conclusion, although our
experience with supraglottic cancers treated by endoscopy
is still too limited to confirm the definitive oncologic
validity of this type of surgery, in our hands, it seems to
be a reasonable tool in selected cases and a safe, time- and
cost-effective alternative to traditional surgery or radio-
therapy for selected supraglottic carcinomas.

Riassunto

L’obiettivo di questo studio è stato valutare l’efficacia del trat-
tamento endoscopico con laser CO

2
nel carcinoma sopraglotti-

co. Si tratta di uno studio retrospettivo su 12 casi di carcinoma
sopraglottico trattati tra il dicembre 1995 e l’ottobre 2001,
presso la Sezione Otorinolaringoiatrica del Dipartimento di
Scienze Chirurgiche e Trapianti d’Organo dell’Università di
Cagliari. Sono stati valutati 12 pazienti (11 M/1 F; età media
62,5 anni) affetti da carcinoma squamocellulare sopraglottico
(TNM: T1, 3 pazienti; T2, 9 pazienti; N-, 9 pazienti; N+, 3 pa-
zienti; M-, 12 pazienti) sono stati sottoposti ad intervento di
exeresi endoscopica mediante laser CO

2
. Sono state eseguite 1

biopsia escissionale di modesta entità (falsa corda) e 3 biopsie
escissionali ampie (due o tre sottosedi), 2 epiglottectomie sem-
plici, 1 epiglottectomia allargata, 3 laringectomie orizzontali
sopraglottiche, 1 laringectomia orizzontale sopraglottica allar-
gata alla commissura anteriore ed una alla aritenoide. Cinque
pazienti sono stati sottoposti a svuotamento linfonodale latero-
cervicale e un paziente a radioterapia complementare postope-
ratoria in sede di T e N. La tracheotomia temporanea è stata
eseguita in 10 casi. Il follow-up medio è di 33,3 mesi. Per quan-
to riguarda i risultati, il controllo locale è stato del 100%. Due
pazienti classificati preoperatoriamente come cT2N0Mx, hanno
presentato metastasi linfonodali laterocervicali, rispettivamen-
te a 5 mesi e 6 mesi dopo l’intervento, per le quali si è provve-
duto a praticare uno svuotamento linfonodale laterocervicale
bilaterale di tipo funzionale (pN2c e pN2b). Due pazienti han-
no mostrato fenomeni di aspirazione associati a tosse riflessa,
ma non è stata osservata né disfagia grave né processi infettivi
cronici o ricorrenti delle basse vie respiratorie. In conclusione
il trattamento endoscopico del carcinoma sopraglottico con au-
silio di laser CO

2
, rappresenta a nostro avviso una valida alter-

nativa alla chirurgia “open neck” dalla quale, a parità di ri-
sultati oncologici, differisce sostanzialmente per la possibilità
di modulare il sacrificio di strutture anatomiche talvolta indi-
spensabili per un più rapido recupero della funzionalità deglu-
titoria e respiratoria. Poiché l’incidenza di metastasi occulte,
anche dei carcinomi T1 e T2, raggiunge in letteratura valori
percentuali attorno al 25%, il trattamento linfonodale latero-
cervicale consensuale all’atto chirurgico endoscopico non con-
trasta, a nostro avviso, con il concetto di minore morbilità insi-
to nell’approccio endoscopico e si rende indispensabile ai fini
del corretto trattamento della malattia.



Introduction

Early stage supraglottic carcinomas can be submitted
either to radiotherapy 1 2 or conservative surgery 3-5.
Of the traditional surgical procedures, open neck ho-
rizontal supraglottic laryngectomy (HSL) is one of
the most widely performed 6-9. It focuses on conser-
vation of functions, but constantly sacrifices impor-
tant anatomical structures that considerably modify
deglutition and respiration.
Swallowing problems are the most frequent functional
complications of HSL and enlarged HSL 6 10-16. In so-
me instances, prolonged artificial nutrition may be ne-
cessary, and in more severe cases, permanent tracheo-
tomy or total laryngectomy become mandatory17 18. In
patients undergoing HSL, the frequency of chronic
functional problems has been reported to range from
40% to 70%, whereas the risk of developing pneu-
monia varies from 2.5% to 13% 7 11 19 20. The extent of
surgical resection (e.g., extension to an arytenoid or
the base of the tongue), age, and level of compliance
are among the major factors that influence functional
and clinical parameters 11 17 18.
Endoscopic CO2 laser treatment of early stage supra-
glottic carcinomas has been proposed as an alternative
to traditional open neck surgery based on a lower mor-
bidity, better functional results, and comparable con-
trol of local disease 3 5 21-25. Not unlike results already
achieved with endoscopic CO2 laser surgery of the
glottis, it has been possible to progressively extend the
technique to supraglottic carcinoma. In fact, the endo-
scopic CO2 laser approach has been employed to
perform simple excisional biopsy in small tumours,
simple or enlarged epiglottectomy, and surgical resec-

tion such as endoscopic HSL (EHSL), which may be
more or less extended to adjacent subsites 5 22 26-29.
Endoscopic approaches appear to show promise in
terms of fast and complete recovery of deglutition,
which is directly correlated to the possibility of spa-
ring the superior laryngeal nerves 30. Moreover, com-
plete sensitivity of the vestibule and hypopharynx is
maintained, and accessory muscles that normally
contribute to suspension and excursion in a cranial-
caudal direction of the larynx are preserved 3 5 22 24 31.
Furthermore, semi-circumferential healing of the in-
cision site is good, due to a process of late fibrosis
and successive healing of the mucosa, which reduces
the lumen of the larynx without stenosis 32.
Personal experience on the use of the endoscopic
CO2 laser approach in 12 cases of early supraglottic
carcinoma is reported.

Patients and methods

Between December 1995 and October 2001, 12 pa-
tients (11 males, 1 female) with clinical early stage (I
and II) squamous cell supraglottic carcinoma un-
derwent endoscopic CO2 laser surgery at the Section
of Otorhinolaryngology of the Department of Surgi-
cal Sciences and Organ Transplantation at the Uni-
versity of Cagliari. The age of the patient cohort ran-
ged from 50 to 81 years (mean 62.5). The average
follow-up period in this group of patients was 33.3
months (range, 10-87) (Table I). 
Preoperative work-up included objective local exa-
mination by flexible and rigid endoscopy. Ultrasound
and computed tomography (CT) of the neck using
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Table I. Clinical data.

Patient n. Age/sex cTNM Site Surgery Neck dissection Post-op RT

1 52/M T1N0Mx Epi E – –
2 51/M T2N0Mx AEF+PS EB Unilateral –
3 62/M T2N0Mx Epi HSL – –
4 58/M T2N0Mx FVC+AEF+V EB Unilateral –
5 71/M T2N0Mx AEF+FVC+Ar ExHSL Ar – –
6 79/M T2N0Mx Epi+AC ExHSL AC – –
7 57/M T2N0Mx Epi EE Bilateral 50 Gy
8 81/M T2N0Mx Epi HSL Bilateral –
9 50/F T2N0Mx Epi+FVC HSL Unilateral –

10 52/M T1N0Mx FVC EB – –
11 74/M T1N0Mx Epi E – –
12 62/M T2N0Mx FVC+Ar EB – –

Site: Epi, epiglottis; AEF, aryepiglottic folds; FVC, false vocal cord; Ar, arytenoid; PS, pyriform sinus; V, ventricle.
Surgery: EB, excisional biopsy; E, simple epiglottectomy; EE, extended epiglottectomy; HSL, horizontal supraglottic laryngectomy; ExH-
SL, extended horizontal supraglottic laryngectomy; AC, anterior commissure; Ar, arytenoid.
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contrast medium were also employed to exclude
lymph node involvement and to confirm that the neo-
plasm was clinically T1-T2 (Fig. 1), and not T3 due
to infiltration of the pre-epiglottic space. Functional
pulmonary tests (spirometry, blood-gas analysis) we-
re carried out in 2 cases with chronic obstructive
pneumopathologies. Results of the preoperative
work-up excluded the presence of synchronous pri-
mary tumours of the upper aero-digestive tract.
The preoperative TNM classification, according to
the UICC system 33, was as follows: T1 in 3 cases and
T2 in 9. All cases were clinically N0. In one case, in-
volvement of the anterior commissure was also ob-
served (Table I).
The following resections were performed according
to the type of excision required: 1 limited excisional
biopsy (false vocal fold), 3 wide excisional biopsies
(2 or 3 subsites), 2 simple epiglottectomies, 1 exten-
ded epiglottectomy, 3 EHSL, and 2 EHSL that were
extended to the anterior commissure and to one ary-
tenoid, respectively (Table I). The procedure was
performed under general anaesthesia via orotracheal
or tracheal intubation with a Mallinckrodt tube Ath-
lone, Ireland (I.D. 5.0-7.0 mm). To obtain complete
exposure of the larynx, pharyngo-laryngoscopy was
carried out using an adjustable bivalve Storz® (Tut-
tlingen, Germany) pharyngo-laryngoscope (Weerda
type) (Fig. 2). Albeit, in order to permit continuous,
optimal exposure of the supraglottis and adjacent si-
tes, frequent repositioning of the pharyngo-laryngo-
scope was necessary. The surgical specimen was ex-
cised en bloc, in all cases (Fig. 3).
The following microscopes were used during the sur-
gical procedure: Zeiss Universal S2 or Zeiss S21 (Je-
na, Germany) with 400 mm focal lens coupled with a
Sharplan (Tel Aviv, Israel) 1030 CO2 laser with an
Acuspot 712  (Tel Aviv, Israel) focusing system, with

which it was possible to obtain a 270 micron spot.
The super-pulse mode was used at 2-3 watts. Blood
vessels larger than 0.5-1 mm in diameter were coa-
gulated with bipolar forceps or clamped with micro-
clips. With respect to the cleavage plane, the laser
was always used in the cutting mode and never in the
vaporization mode in order to obtain precise histolo-
gical information on the entire specimen.
Five patients were submitted to neck dissection and
one patient underwent post-operative radiotherapy in
the sites of the tumour and lymph nodes (50 Gy) (Ta-
ble II). Three patients were submitted to neck dissec-
tion at the same time as the local procedure (levels II-
V), two after developing node metastases during the
follow-up period. Temporary tracheotomy and the
placement of a naso-gastric feeding tube were perfor-

Fig. 1. Computed Tomography at level of epiglottis
showing tumour pushing towards, but not macroscopi-
cally invading, the pre-epiglottic space. 

Fig. 2. Endoscopic (0°) view of a wide intra-operative
field obtained with bivalve pharyngo-laryngoscope
(Weerda type). 

Fig. 3. An en-bloc resection specimen of a prevalently
infra-hyoid epiglottic carcinoma.



med in 10 patients. Tracheotomy and the naso-gastric
feeding tube were not considered necessary in 2 of
the 4 patients undergoing excisional biopsy.

Results

No local recurrences were observed, for a local con-
trol rate of 100%. One patient died 45 months after
surgery due to a second primary pulmonary adenocar-
cinoma, and another patient died 10 months after sur-
gery due to myocardial infarction. One of the 3 pa-
tients submitted to neck dissection at the same time as
the local procedure, showed node metastases (pN2b).
Two patients with a pre-operative classification of
cT2N0Mx undergoing extended epiglottectomy and
EHSL, respectively, developed neck node metastases
at 5 and 6 months after primary surgery. In these pa-
tients, bilateral neck dissection was performed (pN2c
and pN2b). One of these 2 patients, whose histologi-
cal diagnosis was basaloid squamous cell carcinoma,
both in the primary tumour and node metastases, un-
derwent post-operative radiotherapy. On the basis of
histological examination of neck nodes and
wait-and-see policy, the definitive TNM classification
was modified as shown in Table II.
Bipolar cauterization was necessary in one patient
due to post-operative (2 hr) haemorrhage. In patients
undergoing tracheotomy, no significant consequen-
ces were revealed in the tracheal lumen.
The tracheotomy and naso-gastric tubes were remo-
ved after a mean period of 15.9 and 14.5 days, re-
spectively. The major concern encountered during
the post-operative period was aspiration. Regular
oral feeding was recovered in all patients and severe

dysphagia was not observed in any case. None of the
patients presented chronic or recurrent infection of
the respiratory tract due to aspiration. 

Discussion

The endoscopic approach to supraglottic carcinoma
with CO2 laser has been proposed as an alternative to
open neck supraglottic surgery 5 22 24 26-28 34-36. With re-
spect to the conventional approaches, the potential
advantages offered by the endoscopic techniques in-
clude the possibility to adapt the extent of the resec-
tion to the size of the tumour with similar oncologic
results, lower morbidity, reduction of hospital stay
and healing times 24 26, in addition to a more rapid re-
covery of deglutition 5. According to some Authors,
there is also no need for temporary tracheotomy 25 26.
The endoscopic CO2 laser approach is appropriate for
T1 and T2 carcinomas of the epiglottis, the aryepi-
glottic fold, and false vocal folds. It may also be in-
dicated in selected cases of T3 neoplasms, since a li-
mited invasion of the pre-epiglottic space is not a
contraindication for endoscopic surgery. Although
major invasion of the pre-epiglottic space can be ea-
sily evaluated by means of pre-operative CT and ma-
gnetic resonance (MR), the latter, also with the aid of
the sagittal planes 37, microinvasion of the pre-epi-
glottic content through the foramen of the infra-
hyoid epiglottis, is usually underestimated. As a con-
sequence, in those cases in which the infra-hyoid epi-
glottis is involved, dissection of the pre-epiglottic
space is recommended in order to correctly evaluate
the anterior microscopic spread by the tumour at hi-
stology 35. In those cases, in the present series, in whi-
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Table II. Clinicopathological data.

No. Age (yrs)/Sex Clinical T Pathologic T Histologic Clinical N Pathologic N Status 
typing & grade (mo)

1 52/M T1 T1 SCC G2 N0 – NED 34
2 51/M T2 T2 SCC G3 N0 N2b NED 35
3 62/M T2 T2 SCC G1 N0 – NED 33
4 58/M T2 T2 VSCC N0 N0 NED 29
5 71/M T2 T2 SCC G1 N0 – NED 23
6 79/M T2 T2 BSCC N0 – NED 21
7 57/M T2 T2 BSCC N0 N2c NED 19
8 81/M T2 T2 SCC G3 N0 N2b DOC 10
9 50/F T2 T2 SCC G3 N0 N0 NED 17

10 52/M T1 T1 SCC G2 N0 – NED 87
11 74/M T1 T1 SCC G2 N0 – DOC 45
12 62/M T2 T2 SCC G2 N0 – NED 59

SCC, squamous cell carcinoma; BSCC, basaloid squamous cell carcinoma; VSCC, verrucous squamous cell carcinoma; NED, no evidence
of disease; DOC, died of other causes.
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ch the pre-epiglottic space was completely resected,
no evidence of infiltration was observed at histologi-
cal examination. The content of the pre-epiglottic
space was preserved in all cases in which small le-
sions of the suprahyoid epiglottis were present.
The oncologic data reported here refer to a selected
group of patients with early stage carcinoma. The re-
sults cannot, therefore, be easily compared with tho-
se reported in major studies on conventional surgery
or radiotherapy for the treatment of supraglottic car-
cinoma. However, they demonstrate good tumour
control and survival and indicate that trans-oral laser
resection of supra-glottic carcinoma may cover a wi-
de spectrum of patients. In our experience, we have
seen no local recurrence of the disease during a mean
33.3-month follow-up. Thus, local control was 100%,
although 2 patients developed neck recurrences 5 and
6 months, respectively, after primary surgery that we-
re treated by bilateral neck dissection. 
In our opinion, the possibility to adapt the extent of
the resection to the objective size of the neoplasm
should be considered the main advantage of the en-
doscopic approach using CO2 laser in the manage-
ment of supraglottic carcinoma. In fact, resection can
be limited to excisional biopsies for small neoplasms,
but if the supraglottic region is easily exposed, resec-
tion may also be carried out as an EHSL or extended
EHSL for larger tumours. Excisional biopsy, which
has been widely adopted for carcinomas of the glot-
tic area 38-47, has also been proposed for selected car-
cinomas of the supraglottic region 28. Moreover, it is
possible to carry out excisional biopsies that are li-
mited to one subsite or to perform partial, extended,
or total epiglottectomy, even up to complete EHSL
and extended EHSL, with the only difference, the
preservation of thyroid cartilage. Although conserva-
tion of the thyroid cartilage does not apply to open
neck HSL, it does not appear to influence the onco-
logic results of the endoscopic approach. Moreover,
in our opinion, it represents a potential barrier to an-
terior extension of eventual recurrent disease. In 5
patients, complete endoscopic HSL was performed,
the only difference with respect to open neck HSL
being that the entire thyroid cartilage was left intact.
In our experience with CO2 laser-assisted endosco-
pic surgery, when performed with a micromanipula-
tor coupled with an Acuspot focusing system, we
were able to obtain a spot of at least 270 µ with com-
plete visualization of the cutting area and surroun-
ding tissues. Moreover, thermal damage to the mar-
gins of the excised specimen is limited. Use of the
bivalve pharyngo-laryngoscope also allowed com-
plete disclosure of the supraglottic region and adja-
cent subsites of the pharynx and the glottis, at the sa-
me time. These conditions allowed en bloc resection
in all cases, which was also favoured by the absence
of an oral-tracheal tube in those cases submitted to

tracheotomy in the early phases of the procedure.
Temporary tracheotomy at surgery was performed in
10 patients on the basis of pre-operative planning,
whereas it was avoided in the two small supraglottic
tumours for which a very limited excisional biopsy
was performed. Tracheotomy was carried out after
adequate patient counselling in order to prevent aspi-
ration of saliva and possible passage of massive
amounts of blood in the case of post-operative hae-
morrhage. This occurred only in one patient, 2 hours
after surgery, and was controlled, in the operating
theatre with bipolar cauterization. In our opinion, the
risks correlated with massive endo-luminal hae-
morrhage, which may be even fatal 48, should be
taken carefully into consideration when planning the
extent of the resection.
The role of tracheotomy is no less important in pre-
venting post-operative subcutaneous emphysema
when complete dissection of the pre-epiglottic space
is carried out. Furthermore, disorders in deglutition
and respiration can easily be overcome by means of
temporary tracheotomy.
The extent of resection has an important role in de-
termining subsequent dysphagia and aspiration. Wi-
de resections, especially if extended to the aryte-
noid, are associated with frequent disorders in de-
glutition 11 38 49. One of the 2 patients presenting tem-
porary consistent aspiration (case 5) underwent EH-
SL that was extended to one arytenoid. None of the
patients undergoing excisional biopsy and simple
epiglottectomy presented significant dysphagia, con-
firming that the epiglottis is important, but not ne-
cessary, for deglutition 38. 
In our opinion, the good functional recovery obser-
ved in our series of patients was largely due to pre-
servation of the superior laryngeal nerves, maintai-
ning complete sensitivity of the vestibule, in addition
to a semicircular fibrosis and secondary healing (Fig.

Fig. 4. Post-operative result after EHSL.



4). This reduces the lumen of the larynx, without cau-
sing symptomatic stenosis, as reported by others 30 32.
The definitive removal of the nasogastric and tra-
cheotomy tubes in the 10 patients was possible at a
mean time of 14.5 and 15.9 days, respectively. The
mean times appeared to be negatively influenced by
the increased time that the nasogastric feeding tube
and the tracheotomy tube were left in place in the two
patients undergoing EHSL extended to one arytenoid
and pyriform sinus, respectively. The first patient had
the nasogastric and tracheotomy tubes removed at 30
and 20 days, and the second case at 25 and 30 days,
respectively.
Even if patient age was not strictly correlated with the
phenomenon of aspiration, as reported by others 50, re-
duced respiratory reserve, caused by severe restricti-
ve and obstructive pneumopathologies, as in elderly
patients, woud appear to delay functional recovery
and may even lead to chronic aspiration. Thus, when
planning an endoscopic approach to the supraglottis,
it is, in our opinion, crucial to adequately evaluate
the general conditions of the patient, considering al-
so the functional aspects, especially when extended
surgery is necessary.
The endoscopic approach to supraglottic carcinoma
does not resolve the problem concerning cervical
lymph nodes. In fact, the incidence of occult meta-
stases ranges from 0% to 14% in T1 and is around
20% in T2 supraglottic carcinomas 51 52. In the present
series, elective unilateral functional neck dissection
was carried out in 3 patients in whom histological
examinations were negative for metastases in 2 pa-
tients. One patient with a basaloid squamous cell car-
cinoma and one patient with an invasive squamous
cell carcinoma, both with clinically negative cervical
lymph nodes at the time of primary surgery, develo-
ped neck metastases at 6 and 5 months, respectively.

They were subsequently submitted to bilateral func-
tional neck dissection (pN2c and pN2b).
None of the T1 carcinomas showed lymph node me-
tastases whereas 3 out of 9 (33.3%) of the T2 neo-
plasms had node metastases. According to Redaelli
de Zinis and co-worrkers the treatment of supraglot-
tic carcinomas by open neck techniques 52, elective
treatment of the lymph nodes should be considered
an important part of the surgical treatment program-
me for supraglottic carcinoma. Bilateral neck dissec-
tion is recommended when the carcinoma is central-
ly located 9 24 51-53, whereas unilateral neck dissection
is performed for lateral supraglottic tumours since
contralateral lymph nodes are only occasionally in-
volved 52. The high incidence of metastases in the T2
tumours, in the present series, led us to carry out elec-
tive neck dissection in all new cases of T2 supraglot-
tic carcinomas treated endoscopically at our Institute.

Conclusions

In our experience, endoscopic CO2 laser treatment of
supraglottic carcinoma is a convincing alternative to
traditional open neck surgery. In the present series, it
gave good oncologic results and the possibility to
leave selective anatomic structures intact. This was
essential for an adequate recovery of deglutition and
respiratory functions. In our opinion, elective neck
dissection is not in contrast with the concept of lower
morbidity of the endoscopic approach, and should be
considered essential for proper treatment of the di-
sease. Nonetheless, a high level of experience, in en-
doscopic surgical techniques, is crucial for scrupu-
lous removal of the specimen, which may be extre-
mely difficult due to the amount of tissue excised in
a very narrow working space.

R. PUXEDDU, ET AL.

464

References

1 Spriano G, Ferrario F, Roselli R, Piantanida R, Antognoni P.
Radiation treatment of early stage supraglottic cancer. Ann
Otolaryngol Chir Cervicofac 1999;116:66-70.

2 Orus C, Leon X, Vega M, Quer M. Initial treatment of the
early stages (I, II) of supraglottic squamous cell carcinoma:
partial laryngectomy versus radiotherapy. Eur Arch Otorhi-
nolaryngol 2000;257:512-6.

3 Eckel HA. Endoscopic laser resection of supraglottic carci-
noma. Otolaryngol Head Neck Surg 1997;117:681-7. 

4 Spriano G, Antognoni P, Piantanida R, Varinelli D, Luraghi
R, Cerizza L, et al. Conservative management of T1-T2N0
supraglottic cancer: a retrospective study. Am J Otolaryn-
gol 1997;18:299-305.

5 Ambrosch P, Kron M, Steiner W. Carbon dioxide laser mi-
crosurgery for early supraglottic carcinoma. Ann Otol Rhi-
nol Laryngol 1998;107:680-8.

6 Bocca E. Supraglottic cancer. Laryngoscope
1975;85:1318-26.

7 Strijbos M, Van Den Broek P, Manni JJ, Huygen PLM.
Supraglottic laryngectomy: short- and long-term functional
results. Clin Otolaryngol 1987;12:265-70.

8 Antonelli AR, Nicolai P, Luzzago F, Tomenzoli D, Redaelli
de Zinis LO. Supraglottic horizontal laryngectomy. Acta
Otorhinolaryngol Ital. 1991;11(Suppl.33):27-37.

9 Scola B, Fernandez-Vega M, Martinez T, Fernandez-Vega
S, Ramirez C. Management of cancer of the supraglottis.
Otolaryngol Head Neck Surg 2001;124:195-8.

10 Calcaterra TC. Laryngeal suspension after supraglottic la-
ryngectomy. Arch Otolaryngol 1971;94:306-9.

11 Flores TC, Wood BG, Levine HL, Koegel L Jr, Tucker HM.
Factors in successful deglutition following supraglottic la-
ryngeal surgery. Ann Otol Rhinol Laryngol 1982;91:579-
83.

12 Hirano M, Kurita S, Tateishi M, Matsuoka H. Deglutition



465

CO2 LASER TREATMENT OF SUPRAGLOTTIC CARCINOMA

following supraglottic horizontal laryngectomy. Ann Otol
Rhinol Laryngol 1987;96:7-11.

13 Rademaker AW, Logemann JA, Pauloski BR, Bowman JB,
Lazarus CL, Sisson GA, et al. Recovery of postoperative
swallowing in patients undergoing partial laryngectomy.
Head Neck 1993;15:325-34.

14 Beckhardt RN, Murray JG, Ford CN, Grossman JE, Bran-
denburg JH. Factors influencing outcome in supraglottic
laryngectomy. Head Neck 1994;16:232-9.

15 Schweinfurth JM, Silver SM. Patterns of swallowing after
supraglottic laryngectomy. Laryngoscope 2000;110:1266-
70.

16 Wasserman T, Murry T, Johnson JT, Myers EN. Manage-
ment of swallowing in supraglottic and extended supraglot-
tic laryngectomy patients. Head Neck 2001;23:1043-8.

17 Suarez C, Rodrigo JP, Herranz J, Diaz C, Fernandez JA.
Complications of supraglottic laryngectomy for carcinomas
of the supraglottis and the base of the tongue. Clin Oto-
laryngol 1996;21:87-90.

18 Oeken J, Hansch U, Thiel S, Bootz F. Swallowing function
after endoscopic resection of supraglottic carcinoma with
the carbon dioxide laser. Eur Arch Otorhinolaryngol
2001;258:250-4.

19 Burstein FD, Calcaterra TC. Supraglottic laryngectomy: se-
ries report and analysis of results. Laryngoscope
1985;95:833-6.

20 Robbins KT, Davidson W, Peters LJ, Goepfert H. Conser-
vation surgery for T2 and T3 carcinomas of the supraglot-
tic larynx. Arch Otolaryngol Head Neck Surg
1988;114:421-6.

21 Zeitels SM, Koufman JA, Davis RK, Vaughan CW. Endo-
scopic treatment of supraglottic and hypopharynx cancer.
Laryngoscope 1994;104:71-8.

22 Iro H, Waldfahrer F, Altendorf-Hofmann A, Weidenbecher
M, Sauer R, Steiner W. Transoral laser surgery of supra-
glottic cancer. Arch Otolaryngol Head Neck Surg
1998;124:1245-50.

23 Csanady M, Ivan L, Czigner J. Endoscopic CO2 laser ther-
apy of selected cases of supraglottic marginal tumors. Eur
Arch Otorhinolaryngol 1999;256:392-4.

24 Rudert HH, Werner JA, Hoft S. Transoral carbon dioxide
laser resection of supraglottic carcinoma. Ann Otol Rhinol
Laryngol 1999;108:819-27.

25 Motta G, Esposito E, Testa D, Iovine R, Staibano S, Motta
S. I carcinomi sopraglottici. In: Motta G, editor. Il laser a
CO

2
nella chirurgia endoscopica della laringe. Relazione

Ufficiale LXXXVIII Congresso Nazionale S.I.O. 2001.
Genova: Pisa: Pacini Editore; 2001. p.93-125.

26 Davis RK, Shapshay SM, Strong MS, Hyams VJ. Transoral
partial supraglottic resection using the CO

2
laser. Laryn-

goscope 1983;93:429-32.
27 Zeitels SM, Vaughan CW, Domanowski GF. Endoscopic

management of early supraglottic cancer. Ann Otol Rhinol
Laryngol 1990;99:951-6.

28 Davis RK, Kelly SM, Hayes J. Endoscopic laser excisional
biopsy of early supraglottic cancer. Laryngoscope
1991;101:680-3.

29 Puxeddu R, Ledda GP, Bacchi PC, Pirri S, Salis G, Puxed-
du P. Carbon dioxide laser microsurgery for selected cases
of supraglottic carcinoma. 12th World Congress for bron-

chology and bronchoesophagology. Boston, MA (USA),
June 16-19, 2002.

30 Rassekh CH, Driscoll BP, Seikaly H, Laccourreye O, Cal-
houn KH, Weistein GS. Preservation of the superior laryn-
geal nerve in supraglottic and supracricoid partial laryn-
gectomy. Laryngoscope 1998;108:445-7.

31 Kollisch M, Werner JA, Lippert BM, Rudert H. Functional
results following partial supraglottic resection. Compari-
son of conventional surgery vs. transoral laser micro-
surgery. Adv Otorhinolaryngol 1995;49:237-40.

32 Kirchner JA. A historical and histological view of partial
laryngectomy. Bull N Y Acad Med 1986;62:808-17.

33 U.I.C.C. TNM Classification of malignant tumors. 6th edi-
tion. New York: Wiley-Liss; 2002.

34 Zeitels SM, Vaughan CW, Domanowski GF, Fuleihan NS,
Simpson GT 2nd. Laser epiglottectomy: endoscopic tech-
nique and indications. Otolaryngol Head Neck Surg
1990;103:337-43.

35 Zeitels SM, Vaughan CW. Preepiglottic space invasion in
“early” epiglottic cancer. Ann Otol Rhinol Laryngol
1991;100:789-92.

36 Zeitels SM, Davis RK. Endoscopic laser management of
supraglottic cancer. Am J Otolaryngol 1995;16:2-11.

37 Zbären P, Becker M, Lang H. Pretherapeutic staging of la-
ryngeal carcinoma. Clinical findings, computed tomogra-
phy, and magnetic resonance imaging compared with
histopathology. Cancer 1996;77:1263-73.

38 Hirano M, Hirade Y. CO
2

laser for treating glottic carcino-
ma. Acta Otolaryngol (Stockh) 1988;Suppl 458:154-7.

39 Shapshay SM, Hybels RL, Bohigian RK. Laser excision of
early vocal cord carcinoma: indications, limitations and
precautions. Ann Otol Rhinol Laryngol 1990;99:46-50.

40 Steiner W. Results of curative laser microsurgery of laryn-
geal carcinomas. Am J Otolaryngol 1993;14:116-21.

41 Peretti G, Cappiello J, Nicolai P, Smussi C, Antonelli AR.
Endoscopic laser excisional biopsy for selected glottic car-
cinomas. Laryngoscope 1994;104:1276-9.

42 Motta G, Esposito E, Cassiano B, Motta S. T1-T2-T3 Glot-
tic Tumors: fifteen years experience with CO2 laser. Acta
Otolaryngol (Stockh) 1997;527:155-9.

43 Chevalier D, Beatse W, Darras JA, Desaulty A, Piquet JJ.
Surgical treatment of T1-T2 glottic carcinomas. Acta
Otorhinolaryngol Belg 1999;53:179-80.

44 Eckel HE, Thumfart W, Jungehulsing M, Sittel C, Stennert
E. Transoral laser surgery for early glottic carcinoma. Eur
Arch Otorhinolaryngol 2000;257:221-6.

45 Moreau PR. Treatment of laryngeal carcinomas by laser en-
doscopic microsurgery. Laryngoscope 2000;110:1000-6.

46 Puxeddu R, Argiolas F, Bielamowicz S, Satta M, Ledda GP,
Puxeddu P. Surgical therapy of T1 and selected cases of T2
glottic carcinoma: cordectomy, horizontal glottectomy and
CO2 laser endoscopic resection. Tumori 2000;86:277-82.

47 Eckel HE. Local recurrences following transoral laser
surgery for early glottic carcinoma: frequency, manage-
ment and outcome. Ann Otol Rhinol Laryngol 2001;110:7-
15.

48 Kremer B, Schlondorff G. Late lethal secondary hemor-
rhage after laser supraglottic laryngectomy. Arch Oto-
laryngol Head Neck Surg 2001;127:203-5.



49 Zacharek MA, Pasha R, Meleca RJ, Dworkin JP, Stachler
RJ, Jacobs JR, et al. Functional outcomes after supracricoid
laryngectomy. Laryngoscope 2001;111:1558-164.

50 Litton WB, Leonard JR. Aspiration after partial laryngec-
tomy: cineradiographic studies. Laryngoscope
1969;79:887-908.

51 Esposito ED, Motta S, Cassiano B, Motta G. Occult lymph
node metastases in supraglottic cancers of the larynx. Oto-

laryngol Head Neck Surg 2001;124:253-7.
52 Redaelli de Zinis LO, Nicolai P, Tomenzoli D, Ghizzardi D,

Trimarchi M, Cappiello J, et al. The distribution of lymph
node metastases in supraglottic squamous cell carcinoma:
therapeutic implications. Head Neck 2002;24:913-20.

53 Guney E, Yigitbasi OG. Management of N0 neck in T1-T2
unilateral supraglottic cancer. Ann Otol Rhinol Laryngol
1999;108:998-1003.

R. PUXEDDU, ET AL.

466

■ Received May 24, 2003.
Accepted December 5, 2003.

■ Address for correspondence: Prof. R. Puxeddu, Diparti-
mento di Scienze Chirurgiche e Trapianti d’Organo Sezio-
ne Otorinolaringoiatrica, Università degli Studi di Caglia-
ri, P.O. S. Giovanni di Dio, Via Ospedale 46, 09100 Ca-
gliari, Italy. Fax: +39 070 660622. E-mail: puxeddu@uni-
ca.it




