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Abstract

Background. Transoral laser microsurgery for glottic squamous cell carcinoma is the standard
of care at many institutions. Repeat transoral laser microsurgery for recurrence may avoid the
need for radiotherapy and total laryngectomy. This study aimed to identify oncological and
functional outcomes in a cohort of patients who had undergone repeat transoral laser micro-
surgery procedures.
Method. A retrospective review of prospectively collected data of patients treated with trans-
oral laser microsurgery for carcinoma in situ or tumour stages T1 or T2 glottic cancer, from
2003 to 2018.
Results. Twenty patients were identified. Additional treatment was not needed in 45 per cent
of patients. The five-year overall survival rate was 90 per cent. The disease-specific survival
rate was 100 per cent. The laryngeal preservation rate was 85 per cent. There was improvement
in mean Voice Handicap Index-10 scores following repeat transoral laser microsurgery treat-
ment, when comparing the pre- and post-operative periods (mean scores = 15.5 vs 11.5, p =
0.373).
Conclusion. Repeat transoral laser microsurgery can be an oncologically safe alternative to
other salvage therapies for glottic squamous cell carcinoma recurrence, without sacrificing
functional outcomes.

Introduction

Squamous cell carcinoma is the most common form of laryngeal cancer. Of the three ana-
tomical subsites of the larynx, glottic involvement is by far the most common, accounting for
60–75 per cent of laryngeal cancers. Minimally invasive surgical techniques, such as transoral
laser microsurgery, have allowed glottic cancers to be treated with primary surgery.1

Several studies have previously demonstrated the effectiveness of transoral laser micro-
surgery for the treatment of early glottic cancer, showing locoregional control rates of 70–
94 per cent, with the disease-specific survival rate nearing 100 per cent.2 Despite these
good overall outcomes, treatment of recurrence is sometimes necessary. Traditionally, sal-
vage treatment has consisted of either radiotherapy or total laryngectomy.3

The functional implications of total laryngectomy are of significant concern.
Radiotherapy typically can only be utilised for a single curative intent treatment course
and has its own associated toxicities. Therefore, repeat transoral laser microsurgery
may be an enticing avenue for salvage treatment of recurrent glottic cancer.

One study examined the oncological outcomes and utility of repeat transoral laser
microsurgery specifically. Roedel and colleagues demonstrated favourable disease-specific
survival in patients with early-stage recurrence.4 No studies have detailed the functional
voice outcomes of repeat transoral laser microsurgery aside from a brief mention.5

As the data remain sparse, we sought to provide additional evidence for the oncological
safety of repeat transoral laser microsurgery. Additionally, we present the first study to
specifically examine the functional outcomes of repeat transoral laser microsurgery for
early glottic cancer recurrences.

Materials and methods

Study design, demographics and diagnosis

A retrospective chart review of prospectively collected data for all patients undergoing
repeat transoral laser microsurgery resection of glottic cancer at our institution was con-
ducted. All patients undergoing repeat transoral laser microsurgery surgery between January
2003 and July 2018 were included. Patients were excluded if the initial transoral laser micro-
surgery procedure represented salvage surgery, or if they had previously received radiation
treatment. Where indicated, patients were excluded when information was lacking from the

https://doi.org/10.1017/S0022215120000407 Published online by Cambridge University Press

https://www.cambridge.org/jlo
https://doi.org/10.1017/S0022215120000407
https://doi.org/10.1017/S0022215120000407
mailto:david.forner@dal.ca
https://doi.org/10.1017/S0022215120000407


chart review. The study was performed under the Nova Scotia
Health Authority Research Ethics Board.

Patients were staged according to the appropriate American
Joint Committee on Cancer edition at the time of diagnosis,
including the sixth, seventh and eighth editions. There is not-
ably no change in glottic cancer staging between these editions.

Beyond the first recurrence, any new carcinoma or carcin-
oma in situ event in the glottis was considered to be a recur-
rence. All procedures considered to be repeat transoral laser
microsurgery were performed because of clinical or radio-
logical suspicion of recurrence, or frankly overt recurrence.

Treatment schematic

For simplicity of comparison, patient groups were created
according to the number of interventions required. By virtue
of this study, all patients received a second transoral laser
microsurgery procedure beyond their first transoral laser
microsurgery. Group A consisted of patients that received no
additional treatment beyond the second transoral laser
microsurgery procedure. Group B received an additional treat-
ment (three procedures) and group C received one further
treatment (four procedures). No patients received any further
treatment beyond four procedures.

Functional outcomes

Data were prospectively collected in a transoral laser microsur-
gery database, including Voice Handicap Index-10 question-
naire results. The Voice Handicap Index was originally
developed as a 30-item questionnaire, by Jacobson and collea-
gues, to quantify the psychosocial consequences of voice disor-
ders.6 Rosen and colleagues then developed an abbreviated,
10-item version of the Voice Handicap Index questionnaire.7

Mean Voice Handicap Index-10 scores were compared
between the pre-operative period of the second transoral
laser microsurgery procedure and the one-year post-operative
follow-up period (i.e. before a third treatment, if received).

Complications, including tracheostomy and requirement
for gastrostomy tube placement, were considered for the first
post-operative year following the second transoral laser micro-
surgery procedure.

Statistical analysis

Statistical analysis was completed using the commercially
available software SPSS (version 21; IBM, Chicago, Illinois,
USA). Categorical variables were compared using the chi-
square test. Both patient survival and recurrence rates were
compared using Kaplan–Meier curves, with significance deter-
mined by Mantel–Cox log rank test methods. The overall sur-
vival rate was calculated, with events being considered any
cause of patient death, with patients alive at time of last follow
up being censored. Local and locoregional recurrence rates
were calculated, with events being considered either local or
regional recurrences, and patients with no previous recurrence
at time of last follow up, or at time of death, being censored.

Results

Demographics

Thirty-four patients were identified and 20 were included in
the study. The majority of patients initially had tumour (T)

stage T2 disease and no patients had nodal disease on initial
presentation (Table 1). Mean follow-up time was 94 months
(range, 11–185 months). Mean time between the first and
the second transoral laser microsurgery procedure was 35
months (range, 2.6–85 months). The times between each treat-
ment are displayed in Figure 1.

Oncological outcomes

Almost half of the patients (45 per cent) received one repeat
transoral laser microsurgery procedure (a second transoral
laser microsurgery procedure) and required no further proce-
dures. Eleven of 20 patients (55 per cent) required at least three
treatments (Figure 2). The additional treatments included
radiotherapy (with or without concurrent chemotherapy),
transoral laser microsurgery with adjuvant radiotherapy
(with or without concurrent chemotherapy), transoral laser
microsurgery alone, or total laryngectomy (Figure 2). There
was no association between the presence of positive margins
during the first transoral laser microsurgery procedure and
the need for additional procedures beyond the second trans-
oral laser microsurgery procedure (relative risk = 0.89, 95 per
cent confidence interval = 0.3–2.6). In light of the small sam-
ple size, the presence of positive margins for two procedures
was not assessed.

Table 1. Patient demographics and staging

Variable Value

Total patients (n) 20

Age (mean (range); years) 65 (34–82)

Male gender (n (%)) 18 (90)

Initial tumour (T) stage (n (%))

– Carcinoma in situ 4 (20)

– T1a 2 (10)

– T1b 3 (15)

– T2 11 (55)

Nodal (N) stage (n (%))

– N0 20 (100)

Fig. 1. Times between each treatment. The times to a second transoral laser micro-
surgery (TLM) procedure (Tx1), and third (Tx2) or fourth (Tx3) treatment are in refer-
ence to the first transoral laser microsurgery procedure.
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The most common stage of recurrent tumours in patients
requiring a second transoral laser microsurgery procedure
was T2 (Table 2). In patients requiring an additional treatment
(i.e. three procedures), 6 of 11 patients (55 per cent) had stage
T3 or T4 disease at the time of the second recurrence (Table 2).

Without stratification into treatment groups, the overall
five-year survival rate was 90 per cent (Figure 3). The disease-
specific survival rate was 100 per cent. Overall five-year loco-
regional control in all patients was 64.3 per cent (Figure 4).

In group A (two transoral laser microsurgery procedures),
no patients had recurrence. Both group A and group B
(three treatments) contained two patients that died (22.2 per
cent of each group), while group C (four treatments) had a
100 per cent survival rate. The five-year survival rate of
group A was marginally better than that of group B (88.9 vs
87.5 per cent, Figure 5). The mean follow-up duration, from
the time of the most recent treatment, for group A, group B
and group C, was 94.4 months (range, 48.9–115.4 months),
39.4 months (range, 0.9–129.7 months) and 44.8 months
(range, 4.0–85.6 months), respectively.

Functional outcomes

Twelve patients had Voice Handicap Index-10 scores available
for analysis (60 per cent). There was improvement in mean
Voice Handicap Index-10 scores following the second trans-
oral laser microsurgery procedure, when comparing the pre-
and post-operative periods (mean Voice Handicap Index-10
score of 15.5 vs 11.5, p = 0.373). Four patients had initial (pre-
first transoral laser microsurgery) pre-operative Voice
Handicap Index-10 scores available. The mean Voice
Handicap Index-10 score for these patients was 18.75.

Two patients required tracheostomy tube placement for
upper airway compromise secondary to glottic scarring follow-
ing their third treatment. No other major complications
occurred. No complications occurred as a direct result of a
second transoral laser microsurgery procedure.

Fig. 2. Summary of treatment requirements and outcomes. *Recommended to have total laryngectomy but patient elected for transoral laser microsurgery (TLM).
Tx0–3 = first to fourth treatment, respectively; RT = radiotherapy; CC = concurrent chemotherapy; ART = adjuvant radiotherapy; ACC = adjuvant concurrent chemo-
therapy; TL = total laryngectomy

Table 2. Tumour staging of subsequent recurrences

Tumour (T) staging n (%)

For recurrences requiring 2nd transoral laser microsurgery 20

– Carcinoma in situ 3 (15)

– T1a 4 (20)

– T1b 5 (25)

– T2 8 (40)

For recurrences requiring a 3rd treatment 11

– Carcinoma in situ 2 (18.2)

– T1a 2 (18.2)

– T1b 1 (9.1)

– T3 4 (36.3)

– T4 2 (18.2)

Fig. 3. Kaplan–Meier survival curve for all patients, without group stratification (see
Materials and methods).
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Two patients underwent laryngeal sacrifice for salvage
treatment, yielding an oncological organ preservation rate of
90 per cent. Both of these were for a third treatment. Another
patient required a functional total laryngectomy for a non-
functional larynx after a third transoral laser microsurgery pro-
cedure and adjuvant chemoradiation, yielding a final organ
preservation rate of 85 per cent. However, one group C patient
who received a fourth transoral laser microsurgery treatment
was advised to have a total laryngectomy, which they refused.

Discussion

Transoral laser microsurgery has evolved rapidly over the past
two decades and created a paradigm shift in how laryngeal
cancer is treated. Despite excellent outcomes for the treatment
of early glottic cancer, recurrences occasionally occur and
require further intervention. This study adds evidence to the

oncological safety of repeat transoral laser microsurgery, and
demonstrates, for the first time, satisfactory functional
outcomes.

Unsurprisingly, the majority of patients with initial recur-
rence had stage T2 tumours in this study. Although the
American Joint Committee on Cancer does not sub-stratify
T2 into T2a and T2b, recent evidence has pointed toward
worse outcomes in patients with T2 disease and impaired
vocal fold mobility compared to those with normal movement.
Locoregional control has been demonstrated to be significantly
reduced in patients labelled as T2b, with lower overall survival.8

Furthermore, T2b patients appear to have poorer functional
outcomes in terms of patient-perceived voice quality (institu-
tional results, pending publication). The current study was
not designed to identify T2a versus T2b patients. In the future,
it would be interesting to investigate the relationship between
T2 sub-stratification and the outcomes of repeat transoral laser
microsurgery, in a larger patient cohort.

By its nature, this study represents a group of patients with
difficult-to-control disease, as all those included in this study
had a recurrence after their primary surgery. Despite this,
the overall survival rate was remarkably high, the five-year
locoregional control rate following the second transoral laser
microsurgery treatment was reasonable, and the organ preser-
vation rates were excellent. The five-year locoregional control
rate amongst all patients in this study was satisfactory given
the disease they represent, but is notably worse than the loco-
regional control rates typically cited for primary transoral laser
microsurgery treatment.9,10 Importantly, no patients in group
A (two transoral laser microsurgery procedures only) were
recommended further treatment but declined. That is, all dis-
ease in group A was successfully controlled with a single repeat
transoral laser microsurgery procedure.

Voice outcomes were satisfactory despite repeat transoral
laser microsurgery procedures, even demonstrating an im-
provement between the pre- and post-operative periods. The
improvement was even more pronounced in those patients
with initial Voice Handicap Index-10 scores available from
before the first transoral laser microsurgery treatment. While
objective voice measurements are possible, the clinical utility
should be questioned; the Voice Handicap Index-10 is intended
to be a patient-oriented assessment of vocal satisfaction.11

• Despite good locoregional control with transoral laser
microsurgery, glottic cancer recurrences do occur

• Typically, radiation or total laryngectomy is required for
salvage treatment

• This study highlights the possibility of repeat transoral laser
microsurgery for treating recurrent early glottic cancer

• Locoregional control was adequate overall in this patient
population with aggressive disease

• Voice and functional outcomes were reasonable with this
approach

• Repeat transoral laser microsurgery may be a feasible option
for early-stage glottic cancer recurrence

Limitations of this study include its small sample size, lim-
ited voice data availability and retrospective nature. Patient
numbers were limited by strict inclusion criteria. The limited
sample size likely accounts for the T1a recurrence patients hav-
ing worse survival than T1b and T2 patients together, as it is
unlikely that patients with less involved recurrences would
have worse outcomes after repeat transoral laser microsurgery.

Fig. 4. Kaplan–Meier survival curve of locoregional control rates for all patients, with-
out group stratification (see Materials and methods).

Fig. 5. Kaplan–Meier survival curve representing overall survival of patients sub-
stratified into groups A (two transoral laser microsurgery procedures), B (three treat-
ments) or C (four treatments) (see Materials and methods).
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Owing to the rarity of patient death in early glottic cancer, the
majority of data points were censored in Kaplan–Meier ana-
lysis. Furthermore, no patients died as a result of their disease,
giving a disease-specific survival rate of 100 per cent in our
study. While voice data were limited, the number of patients
with available data does represent the largest group investi-
gated in this setting,5 and this is the only study to specifically
analyse these patients.

Lastly, this study was not designed to address radiotherapy
outcomes compared to transoral laser microsurgery outcomes
in recurrence patients initially treated with transoral laser
microsurgery. Future investigations are warranted for this as
well. Data for this study were collected prospectively as part
of an institutional transoral laser microsurgery database, but
it is retrospective in its nature. Future multi-institutional ran-
domised trials are likely needed to fully address the use of
repeat transoral laser microsurgery with comparison to other
salvage modalities.

Conclusion

We have shown that repeat transoral laser microsurgery offers
a reasonable chance at locoregional control, and does not
appear to adversely affect survival. Additionally, there is
improvement of Voice Handicap Index-10 scores with repeat
transoral laser microsurgery, and salvage total laryngectomy
rates remain low. Repeat transoral laser microsurgery appears
to be a safe salvage treatment for early glottic cancer recur-
rences, with satisfactory functional outcomes.
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