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The larynx can be anatomically divided into
three distinct regions – the supraglottis, glottis
and subglottis. The most common site of

cancer is the glottis, accounting for two in three of
laryngeal carcinomas. The supraglottis is affected in
one in three cases and the subglottis in only one in
fifty instances. The staging of tumours affecting the
larynx takes into account these three subsites. Table
1 illustrates the 7th edition of the UICC/AJCC TNM
Classification of Malignant Tumours, the recom-
mended tumour classification system by ENT-UK [1].
Early laryngeal cancer is defined as stage I or II
disease. Accordingly there is no evidence of thyroid
cartilage invasion or lymph node involvement.  
The ultimate aim of treatment for these early

tumours is to obtain complete disease resolution
whilst maintaining organ function. Previously radical
surgery such as laryngectomy – first performed in
1866 by Patrick Heron Watson of Edinburgh [2] –
would have been undertaken, at considerable
(surgical) risk, and with postoperative physical and
psychological sequelae [3,4]. Subsequently, radon
therapy was developed in the 1930s [5] and open
partial laryngectomy gained prominence in the 1950s
[6]. Until recently, primary radiotherapy was the
recommended initial strategy as it carried less
morbidity than open surgery, with comparable rates
of cure and better preservation of voice. However,
patients undergoing radiotherapy had to attend the
hospital daily for a prolonged period, and often
suffered with local side effects such as mucositis,
xerostomia and sore throat, along with the threat of
more serious complications, such as cartilage
necrosis or oedema compromising the airway.
Transoral laser microsurgery (TLM) was conceived

in the 1970s [7] and seems to offer for early laryngeal
tumours comparable outcomes to radiotherapy or
open surgery, without significant side effects.
Unfortunately there have, to date, been no
randomised controlled trials comparing radiotherapy
to transoral laser microsurgery in early laryngeal
cancer – two studies were commissioned, but both
had to be abandoned due to a lack of patient recruit-
ment. The consensus is that patients with early laryn-
geal cancer should be given the choice between
radiotherapy and TLM. However, the 6th annual
report of the National Head and Neck Cancer Audit
intimated that, although overall radiotherapy was the
most common initial treatment in early laryngeal
cancers, with 77% of all patients receiving primary
radiotherapy, some centres used only radiation,
whereas others treated the majority with transoral
laser microsurgery [8].  This almost certainly reflects
the different skill mix and available resources within
local multidisciplinary teams. In 2009, the American
Broncho-Esophagological Association published a
position statement declaring that endosopic laser

resection of both supraglottic and glottic malignan-
cies was oncologically safe when used judiciously
and by an appropriately skilled surgeon [9].

Glottic carcinoma
In glottic carcinoma, the rate of local control, laryn-
geal preservation and survival were similar following
TLM, open partial laryngectomy or radiotherapy. A
literature review conducted by Mendenhall et al. [10]
showed local control rates of T1 glottic carcinoma to
be 80-90% following laser excision, 90-95% after
open partial laryngectomy, and 85-94% following
radiotherapy. For T2 glottic disease local control
amongst the different modalities was also compa-
rable, with 70-85% following laser excision or open
partial laryngectomy, and 70-80% after radiotherapy
[10]. Pooled two-year recurrence-free survival rates
for patients with Tis-T2 glottic tumours treated with
TLM in a subsequent study was 89%, with no
disease-specific mortalities [11]. Another study of 79
patients with pTis-pT1b glottic tumours treated
exclusively with TLM reported a five-year actuarial
recurrence-free survival rate of 89% and five-year
disease specific survival rate of 97.3% [12].
A systematic review to compare functional

outcomes following radiotherapy or laser surgery in
early glottic carcinoma was attempted; however,
heterogeneity of outcome measures and the poor data
quality prevented data pooling and the process was
abandoned [13].  In a cohort of 40 patients receiving
either TLM or radiotherapy for Tis or T1a glottic
tumours, the self-rated voice-related quality of life (V-
RQOL) was similar in the two groups [14]. In another
study of 36 patients with Tis-T2 tumours treated with
TLM, 60% reported no problems with voice at their
final follow-up visit (mean 27 months) [11]. Overall
quality of life between patients who underwent laser
cordectomy or radiotherapy was similar, although it
was noted that the radiotherapy cohort was signifi-
cantly older and had more advanced disease than the
laser resection group [15].

Supraglottic carcinoma
In supraglottic carcinoma, transoral laser micro-
surgery is not as established as for glottic disease.
However, the results indicate that oncological
outcomes are comparable to alternative established
treatments of radiotherapy or open supraglottic laryn-
gectomy, with better functional outcomes after TLM.
Eckel [16] published a series of 46 patients with T1

and T2 tumours of the supraglottis treated with TLM,
and reported a five-year adjusted survival rate of
72%. Ambrosch et al. [17] achieved similar results in
their case series, with a five-year overall survival of
76%. The five-year local control rate in this group of
48 patients was 100% for pT1 tumours and 89% for
pT2 tumours [17]. More recently, Bumber et al. [18]
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Table 1. T staging for laryngeal cancers

Supraglottis

T1 Tumour limited to one subsite of supraglottis with normal vocal cord mobility

T2 Tumour invades mucosa of more than one adjacent subsite of supraglottis or glottis or region outside the supraglottis (e.g., mucosa of 
base of tongue, vallecula, medial wall of piriform sinus) without fixation of the larynx

T3 Tumour limited to larynx with vocal cord fixation and/or invades any of the following:
postcricoid area, pre-epiglottic tissues, paraglottic space, and/or with minor thyroid cartilage erosion (e.g., inner cortex)

T4a Tumour invades through the thyroid cartilage and/or invades tissues beyond the larynx, e.g., trachea, soft tissues of neck including 
deep/extrinsic muscle of tongue (genioglossus, hyoglossus, palatoglossus, and styloglossus), strap muscles, thyroid, oesophagus

T4b Tumour invades prevertebral space, mediastinal structures, or encases carotid artery

Glottis

T1 Tumour limited to vocal cord(s) (may involve anterior or posterior commissure) with normal mobility
T1a. Tumour limited to one vocal cord
T1b. Tumour involves both vocal cords

T2 T2a. Tumour extends to supraglottis and/or subglottis with normal vocal cord mobility
T2b. Tumour extends to supraglottis and/or subglottis with impaired vocal cord mobility

T3 Tumour limited to larynx with vocal cord fixation and/or invades paraglottic space, and/or with minor thyroid cartilage erosion 
(e.g. inner cortex)

T4a Tumour invades through the thyroid cartilage, or invades tissues beyond the larynx, e.g., trachea, soft tissues of neck including 
deep/extrinsic muscle of tongue (genioglossus, hyoglossus, palatoglossus, and styloglossus), strap muscles, thyroid, oesophagus

T4b Tumour invades prevertebral space, mediastinal structures, or encases carotid artery

Subglottis

T1 Tumour limited to subglottis

T2 Tumour extends to vocal cord(s) with normal or impaired mobility

T3 Tumour limited to larynx with vocal cord fixation

T4a Tumour invades through cricoid or thyroid cartilage and/or invades tissues beyond the larynx, e.g., trachea, soft tissues of neck including 
deep/extrinsic muscle of tongue (genioglossus, hyoglossus, palatoglossus, and styloglossus), strap muscles, thyroid, oesophagus

T4b Tumour invades prevertebral space, mediastinal structures, or encases carotid artery

Figure 1: Appearance of a T1a glottic tumour prior to resection.

Figure 2: Appearance of the specimen following resection and
orientation for the histopathologist.

achieved an estimated overall five-year survival of 89% whilst preserving the
benefit of superior laryngeal function compared to radiotherapy or open supra-
glottic laryngectomy. Direct comparison of open supraglottic laryngectomy vs
TLM showed no statistical difference in five-year disease specific survival
[19,20], and a lower incidence of complications and a better functional
outcome for the laser group [20]. Radiotherapy outcomes, for comparison,
have been reported as five-year local control rates of 100% for T1 and 83% for
T2 tumours [21], with five-year actuarial overall survival as 69% for T1 and
74% for T2 [22].

Subglottic carcinoma
Subglottic tumours comprise only a small proportion of laryngeal cancers, and
presently there have been no dedicated studies comparing different treatment
modalities in this group. Transoral laser resection is possible for T1 and T2
tumours, and the results when combined with glottic and supraglottic cases
do not show any difference in survival compared to open surgery [23].

An advantage of open surgery over radiotherapy is the ability to stage the
specimen histopathologically, allowing a more accurate decision on which
adjuvant therapies to use and for improved prediction of prognosis. This is still
possible with TLM by using a piece of cucumber or potato shaped like the
laryngeal inlet and gluing the resected tissue into the anatomically appropriate
place. Figure 1 shows the appearance of the tumour prior to resection; Figure
2 shows how the specimen is orientated for the histopathologist. Although the
anterior and posterior margins are self-evident in this technique, the superior
or inferior surface must be marked in order to identify if any positive margin
extends into the supraglottic or subglottic area. It is also important to note that
with TLM there is a zone of thermal injury at the resection margin, so it is
often difficult for the histopathologist to say whether excision has been
complete and therefore correct intraoperative assessment is crucial.

Transoral laser microsurgery has many advantages – it is minimally invasive,
involves short stay surgery with fewer side effects, and has comparable onco-
logical and functional outcomes to open partial laryngectomy or radiotherapy.
It also allows for repeated procedures in cases of residual disease, and preserves
radiotherapy or salvage surgery in cases of tumour recurrence. ■
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