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Abstract: Background. To evaluate the oncologic effective-
ness of transoral laser surgery of supraglottic cancer, we com-
pared a group of patients treated with laser surgery, with a
stage-matched group treated with a transcervical approach.

Methods. Twenty-six patients who underwent laser surgery
were retrospectively compared with 26 patients who underwent
a transcervical approach. In both groups, the patients were clas-
sified as follows: 8% stage |, 23% stage Il, 46% stage lll, and
23% stage IV.

Results. The 5-year disease-specific survival rates were
80% for the laser group and 72% for the transcervical group
(p = .5). The ultimate 5-year laryngeal preservation rate was
86% in the laser group and 80% in the transcervical group (p =
.6). In both arms, all patients classified as T1 and T2 who survived
5 years after the surgical treatment of tumors retained the larynx.

Conclusions. The oncologic results of transoral laser surgery
of supraglottic cancer are equivalent to those of the classic
transcervical approach.  ©2008 Wiley Periodicals, Inc. Head
Neck 30: 750-755, 2008
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The organ preservation treatment for supraglot-
tic carcinoma may include surgery, radiotherapy,
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or chemotherapy (neoadjuvant or concomitant),
as single-modality therapy or combined treat-
ment.'™ With this expanding armamentarium,
laryngeal preservation has become a legitimate
therapeutic goal, and issues such as quality of life
are receiving overdue attention. However, strik-
ingly, the single cancer type that showed a decrease
in survival during the past 2 decades in the United
States was laryngeal cancer. Five-year relative
survival for patients with laryngeal cancer dimin-
ished from 68.1% (1980-1982) to 64.7% (1992—
1999).* The most notable decline in the 5-year rela-
tive survival occurred among early-stage supra-
glottic cancers and supraglottic cancers classified
as TBANOMO. Although no definitive statements can
be made through analysis of the existing data, the
declining survival rate coincided with the increase
in nonsurgical management with radiation alone
and chemoradiation in the early 1990s. In his
work, Hoffman et al also hypothesized that the
decline in survival may be linked to trends to per-
form less aggressive primary site surgery—
thereby avoiding laryngectomy—or, perhaps, the
performance of less comprehensive neck surgery.
If organ preservation surgery is part of the
treatment protocol of supraglottic carcinomas,
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then a transoral approach or external transcervi-
cal routes are available to gain access to the
primary tumor. It was Alonso® who in 1947
described the horizontal supraglottic partial lar-
yngectomy as a surgical treatment of supraglottic
carcinoma. The objective of conservation laryn-
geal surgery was designed not only to be oncologi-
cally sound but also to be voice saving and cause
less morbidity.>®

Endoscopic treatment for supraglottic cancer
with CO2 laser was introduced by Strong and
Jako” in 1972. The technique of transoral laser
resection of these tumors seems to contradict clas-
sic rules of oncologic surgery,' because advanced
tumors have to be divided and removed in 2 or
more pieces. Nevertheless, it is possible to do this
relatively safely due to the hemostatic effect of the
CO2 laser, and the use of an operating microscope,
which allows the detection of the border between
tumor and healthy tissue.

Regarding the treatment of the neck, most of
the authors agree that elective neck dissection
should be performed even in stages I and II, due to
the high probability of occult neck metastases. 2?11

The avoidance of temporary tracheotomies, a
lower incidence of pharyngocutaneous fistulas,
and a faster return to swallowing are the main
functional advantages of endoscopic laser surgery
compared with conventional supraglottic laryn-
gectomy, 251213

The oncologic results of transoral laser surgery
seem to be comparable to those of classic supra-
glottic laryngectomy if clean surgical margins can
be reached.®14"16 However, no previous study has
compared in 2 groups of patients with the same
characteristics the oncologic results of the endo-
scopic approach with those of open supraglottic
laryngectomy.

We designed our study to evaluate the onco-
logic effectiveness of transoral laser surgery of
supraglottic cancer, comparing a group of patients
treated with this method, with another similar
group treated with a classic transcervical
approach.

PATIENTS AND METHODS

Patients. The clinical records of 26 previously
untreated patients with squamous cell carcinoma
of the supraglottis, who were treated with laser
surgery at the Hospital Universitario Central de
Asturias from March 1999 to June 2002, were
reviewed. To establish a control group, we selected
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Table 1. Clinico-pathological characteristics of the
studied patients.

Parameter LS group TA group
Age, median 59y 59y
Sex
Male 25 25
Female 1 1
T classification
T 3 (11%) 3 (11%)
T2 8 (31%) 8 (831%)
T3 15 (58%) 15 (568%)
N classification
NO 16 (62%) 16 (62%)
N1 4 (15%) 4 (15%)
N2 5 (19%) 6 (23%)
N3 1(4%) 0
TNM stage
| 2 (8%) 2 (8%)
Il 6 (23%) 6 (23%)
111 12 (46%) 12 (46%)
I\ 6 (23%) 6 (23%)

Abbreviations: LS, transoral laser surgery; TA, conventional transcervi-
cal approach.

26 patients treated with conventional supraglottic
partial laryngectomy at the same center between
February 1988 and March 2002. To obtain 2
groups statistically comparable, we used as elec-
tion criteria the disease stage (according to the
TNM system of the Union Internationale Contre
le Cancer, 6th Edition), age, and sex. None of our
patients had distant metastases at the time of
diagnosis. All patients had a history of heavy
smoking (mean, 45 pack-years smoked) and alco-
hol consumption (mean, 70 g of alcohol per day).
The clinicopathologic data from the patients of
both groups are shown in Table 1. Follow-up was
available on all patients.

Supraglottic laryngectomy was indicated in
patients with supraglottic tumors and acceptable
pulmonary conditions, irrespective of age and
stage, who showed no involvement of the vocal
cords or the laryngeal framework. When indi-
cated, supraglottic resection was extended to
accommodate resection of the arytenoid, the valle-
culae, the base of the tongue, and the medial wall
of the pyriform sinus (“extended” supraglottic
laryngectomy). Until 1999, all the supraglottic
laryngectomies were performed at our institution
through a transcervical approach. We used a mod-
ification of the Alonso’s technique as described by
Herranz et al.'” From 1999, transoral laser sur-
gery was indicated in T1, T2, and selected T3
(tumors with limited pre-epiglotic space invasion)
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supraglottic tumors, if the tumor was completely
exposable during the preceding diagnostic micro-
laryngoscopy. Patients who did not fulfill these
criteria reached transcervical supraglottic laryn-
gectomy or total laryngectomy. Transoral laser
resection of supraglottic tumors was performed
according to the recommendations of Davis.'®

All the patients underwent a bilateral neck
dissection (functional and/or radical, based on
clinical and surgical findings). Neck dissections
were performed in the same procedure as primary
tumor removal in transcervical approaches, and
just in 1 patient treated with the transoral
approach. In the remaining patients treated with
COgq laser (25 patients), neck dissections were per-
formed about 15 days after the removal of the
primary tumor. Neck dissections were staged to
minimize the risk of airway swelling and there-
fore to reduce the tracheotomy rate.

Additional postoperative radiotherapy was
administered to 6 patients (23%) in the laser sur-
gery arm and to 9 patients (35%) in the transcer-
vical approach arm. After 1995, postoperative
radiotherapy was administered to the patients
with histologically N2 or N3 neck lesions, or with
close surgical margins, mainly at the base of the
tongue. Before 1995, postoperative radiotherapy
was also administered to histologically N1 neck
lesions (3 patients in the transcervical approach
group underwent postoperative radiotherapy for
N1 neck metastases). This fact explains the
observed differences in the number of patients
that received radiotherapy in each of the treat-
ment arms. If needed, radiotherapy courses were
scheduled within 6 weeks postoperatively and
delivered weekly over a period of 6 to 10 weeks to
reach a total dose of 45 to 60 Gy.

Statistical Analysis. Statistical analysis was per-
formed using chi-square, with Yates’ correction
where appropriate, and Fisher’s exact tests. Sur-
vival curves were calculated using the Kaplan-
Meier product limit estimate. Deaths from causes
other than the index tumor or its metastases were
not considered treatment failures, and these
patients were censored in all analyses involving
the length of survival. Differences between sur-
vival times were analyzed by the log-rank
method.

p values of <.05 were considered to be statisti-
cally significant. All data were analyzed with the
help of the SPSS 11.5 statistical software package.
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Table 2. Oncologic results.

Parameter LS group TA group
5-year disease-specific survival 80% 72%
5-year local control 70% 70%
Recurrences

Local 8 8

Regional 1 3

Distant 1 3
Cured with salvage treatment

Laser 1 1

TL 2 3

RT 1 0
Ultimate 5-year laryngeal 86% 80%

preservation rate

Abbreviations: LS, transoral laser surgery; TA, conventional transcervi-
cal approach; TL, total laryngectomy; RT, radiotherapy.

RESULTS

Ninety-six percent of the patients with histopa-
thologic diagnosis of supraglottic squamous cell
carcinoma were male. Mean age was 59 years in
both arms (range, 37-81 years in the laser surgery
group and 43-78 years in the transcervical
approach group).

The incidence of surgical complications and
functional results of both surgical procedures in
our cohort of patients were described elsewere.!?

The minimum follow-up for the patients alive
at last visit in our department was 48 months for
the laser surgery group and 36 months for the
patients in the transcervical approach group. The
mean follow-up was 49 months for the laser sur-
gery arm and 53 months for the transcervical
approach arm.

In the laser surgery group, during the follow-
up period, 8 patients developed local recurrence, 1
patient regional recurrence, and 1 patient distant
metastases. Four of the 8 patients with local recur-
rences underwent successful salvage, 2 of them
retaining their larynx (1 had a second endoscopic
laser procedure and the other underwent radical
radiotherapy) (Table 2). In this group, there were
11 deaths (42%), of which 5 (45%) were caused by
disease. In the transcervical approach group, 8
patients developed local recurrence, 3 regional re-
currence, and 3 distant metastases. Again, 4 of the
8 local recurrences were successfully salvaged, but
only 1 of them retained the larynx (he underwent
salvage transoral laser surgery and postoperative
radiotherapy) (Table 2). There were 13 deaths
(50%), of which 6 (46%) were caused by disease.
Therefore, there were no differences in the local
control rate between the 2 procedures (p = 1).
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Table 3. Distribution of local recurrences by T classification.

T classification LS group TA group
1 0% (0/8) 0% (0/8)
2 14% (1/8) 33% (2/8)
3 86% (7/8) 67% (6/8)

Abbreviations: LS, transoral laser surgery; TA, conventional transcervi-
cal approach.

The 5-year disease-specific survival rates were
80% for the laser surgery group and 72% for the
transcervical approach group (p = .498). If we con-
sider only local control, the 5-year recurrence-free
survival rates were 65% for the laser surgery
group and 69% for the transcervical approach
group (p = .96). The ultimate 5-year laryngeal
preservation rate was 86% in the laser surgery
group and 80% in the transcervical approach
group (p = .599). In both groups, all patients who
survived 5 years after the surgical treatment of
tumors classified as T1 and T2 retained his larynx.

The 5-year local recurrence-free survival rates
in patients classified as T1 and T2 were 83% for
the laser surgery group and 80% for the transcer-
vical approach group (p = .6). However, in the
patients classified as T3, the 5-year local recur-
rence-free survival rates dropped to 51% for the
laser surgery group and to 46% for the transcervi-
cal approach group (p = .84). Therefore, T classifi-
cation was a predictor of local recurrence (p =
.015) (Table 3). However, the only clinicopatho-
logic parameters associated with disease-specific
survival were N classification and disease stage (p
=.007 and p = .021 respectively).

DISCUSSION

The traditional treatment paradigm for squamous
cell carcinoma of the larynx has been surgery, usu-
ally total laryngectomy, followed by radiotherapy.
This strategy has historically achieved cure rates
approximating 60% to 70%.*

In supraglottic cancer, the goal of treatment is
to achieve cancer cure and function preservation.
Supraglottic laryngectomy represents a conserva-
tive procedure in which the upper portion of the
larynx is removed without sacrificing the normal
functions of the organ (speech production, degluti-
tion, and respiration) and without the need for
a permanent tracheostoma. For appropriately
staged supraglottic cancers, the outcome of trans-
cervical supraglottic laryngectomy is comparable
to the results achieved with total laryngectomy,
and, in addition, the functions of respiration, de-
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glutition, and phonation are retained.?%!1:19:20 T

achieve appropriate oncologic and functional
results, the indications for this type of surgery
must be carefully respected and the operation
should be performed accurately. The management
of the neck remains of paramount importance,
since survival of patients with supraglottic cancer
depends more on neck disease than on the pri-
mary tumor,'®>1719 a5 stated in our results.
Most authors advocate bilateral elective neck dis-
section®?1%20; however, in selected cases (T1-T2
NO lateral supraglottic carcinomas), ipsilateral
functional neck dissection could be performed
without compromising survival.'”

If a resection with no residual tumor is techni-
cally possible, supraglottic laryngectomy can be
done endoscopically, because its oncologic results
are considered by many authors comparable to
those of the open supraglottic laryngectomy.514-1¢
However, the most notable decline in the 5-year
relative survival for patients with laryngeal can-
cer in the United States during the past 2 decades
occurred among early-stage supraglottic cancers
and supraglottic cancers classified as T3NOMO0.*
Patterns of initial management across this same
period indicated an increase in the use of chemo-
radiation with a decrease in the use of surgery.
Despite the decrease in the use of surgery, an
increase in the use of less aggressive primary site
surgery—thereby avoiding laryngectomy—and
the spread of endoscopic procedures, led the
authors to hypothesize that part of the decline in
survival may be linked to trends to perform less
aggressive partial laryngeal surgery. To date, this
statement cannot be rejected since no previous
study has compared, in 2 groups of patients with
the same characteristics, the oncologic results of
the endoscopic approach with those of open supra-
glottic laryngectomy.

The functional results of laser surgery com-
pared with those of open supraglottic laryngec-
tomy in the group of patients analyzed in this
study have been published elsewere.'? Briefly, the
avoidance of temporary tracheotomies, a lower
incidence of pharyngocutaneous fistulas, and a
faster return to swallowing are the main func-
tional advantages of endoscopic laser surgery
compared with conventional supraglottic laryn-
gectomy, while the long-term swallowing results
hardly differ between both treatment arms when
similar patients are compared.

In the present study, the 5-year disease-
specific survival rates, the incidence of local
recurrences, and the ultimate 5-year laryngeal
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preservation rates confirm the validity of the laser
surgery approach compared with conventional
open procedures in T1, T2, and selected T3 supra-
glottic tumors. In addition, although not signifi-
cant, and probably not influencing the results, the
percentage of patients that received postoperative
radiotherapy was higher in the transcervical
group. Therefore, our data show that the oncologic
results of transoral laser resection of supraglottic
cancer are equivalent to those of the classic trans-
cervical approach. However, it should be taken
into account that in the T3 tumors we indicated
the transoral approach only in those cases with lim-
ited pre-epiglotic space invasion (invasion of the
pre-epiglotic space that did not make contact with
the thyroid cartilage). For this reason, to avoid a
selection bias, the T3 tumors operated by the trans-
cervical approach were also selected among those
with limited pre-epiglotic space invasion.

The largest series evaluating laser surgery for
supraglottic carcinomas’*1® document a consid-
erable success in T1-T2 lessions (60% to 80% 5-
year local recurrence-free survival) and a rela-
tively high incidence of failures in T3-T4 cancers
(40% to 74% b5-year local recurrence—free sur-
vival). This compares well with our results: in
both treatment arms all patients who survived
5 years after the surgical treatment of tumors
classified as T1 and T2 retained the larynx, and
also 60% of patients classified as T3.

The higher incidence of local recurrences in T3
tumors leads to some authors not recommending®!
laser surgery in these cases, while others advise
restraint.'* We believe that careful selection of the
patients is the keystone in the achievement of sat-
isfactory oncologic and functional outcomes. It
must be borne in mind that supraglottic laryngec-
tomy is no longer possible if the cancer has invaded
the floor of Morgagni’s ventricle and the paraglottic
space. Other contraindications are fixation of the
arytenoids cartilage or vocal cord, and extensive
extralaryngeal tumor extension into the tongue
base or hypopharynx. These cases may no longer
be amenable even to an extended supraglottic
laryngectomy, and a total laryngectomy is often
required. An alternative partial laryngectomy with
acceptable morbidity and an excellent oncologic
outcome for selected tumors that have infiltrated
the pre-epiglottic space, the ventricle, or the para-
glottic space, is the supracricoid partial laryngec-
tomy-cricohyoidopexy (SCPL-CHP).?22-?* Invasion
of cricoid cartilage is the most significant limitation
for this procedure. The local recurrence rates after
SCPL-CHP are very low, ranging from 0% to
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7%.2325 It should be noted, however, that in this se-
ries most of the T3 tumors had only “minimal infil-
tration” of the pre-epiglottic space. Published data
for T3 supraglottic carcinomas show that laser
microsurgery can be considered an effective alter-
native for these selected T3 tumors.'* 16 Although
the local tumor recurrence rates are higher with
laser microsurgery, the survival rates and organ
preservation rates are comparable when we con-
sider that secondary laryngectomies are necessary
after SCPL-CHP due to intractable aspiration.?®

As mentioned, today the goal of treatment is to
achieve cure and to preserve larynx function.
Organ preservation strategies should include
both endoscopic and open surgical approaches, as
well as radiation and chemotherapy. The chal-
lenge is to choose the correct modalities for each
patient. Endoscopic procedures should be limited
to tumors completely exposable during preceding
diagnostic microlaryngoscopy. If resection with-
out residual tumor cannot be achieved be means
of laser surgery, either transcervical procedures
or chemoradiotherapy protocols must be carried
out in order to preserve larynx function.

With careful selection of the patients, supra-
glottic laryngectomy (either endoscopic or trans-
cervical) with bilateral neck dissection is a suitable
treatment option for supraglottic squamous cell
carcinoma, with oncologic and larynx preservation
results similar to those obtained with chemoradia-
tion protocols.?” Postoperative recovery of the la-
ryngeal function is the rule, and long-term seque-
lae are infrequent, with 71% of the patients avoid-
ing adjuvant treatment, saving radiation to treat
recurrent or second primary malignancies in the
future.

In conclusion, transoral laser resection of
supraglottic cancer should, together with classic
transcervical supraglottic partial resection, be
considered an established therapeutic modality.
Technical skills and surgical experience should
determine the election of the surgical method in
each individual case.
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