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Laser Microsurgical Resection of Early Glottic Carcinoma
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ABSTRACT

Objectives: To assess oncologic and functional outcomes of 
early glottic cancer cases treated with transoral laser microsurgi-
cal resection (TLMR) and to outline the principles for optimizing 
vocal outcomes in these cases.

Materials and methods: Sixty six patients with early glottic 
cancer (7 CIS, 43 T1a, 15 T1b, 1 T2) underwent TLMR. Post-
operatively, voice quality was assessed by Oates Russell Voice 
Profile.

Results: Local control was achieved in 95.08% of the cases and 
larynx was preserved in 98.3%. Residual disease developed in 
3 patients. There were eight local recurrences. Single patient 
of T1b lesion was lost to follow-up and came back with stridor 
and underwent total laryngectomy.

Conclusion: Early glottic cancers can be effectively treated 
by TLMR with good oncologic outcome. Depth of infiltration 
of lesion is the most critical factor affecting the postoperative 
vocal outcome. In our study near-normal conversational voice 
to moderate change in voice was found after type I, II, and III 
cordectomies. Surprisingly, type VI cordectomy also gave a 
serviceable vocal outcome with moderate change in voice. In 
our opinion, type IV cordectomy does not give a serviceable 
vocal outcome even if performed unilaterally. Thus radiotherapy 
should be strongly considered in such cases for better vocal 
outcome.
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INTRODUCTION

The principles of laryngeal cancer management have 
greatly evolved in the past decade. The most common 
site of involvement is the glottis, which accounts for 75% 
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of the laryngeal cancer cases.1 Most of the patients of 
glottic cancer present early, i.e., without vocal fold fixa-
tion, nodal involvement, or extension beyond the larynx.2 
In today’s modern communication age, voice is critical 
and a radical surgery like total laryngectomy for an early 
glottic carcinoma is clearly an overkill. There has been a 
major shift of approach from radical surgery to the more 
conservative approaches which do not compromise on 
the oncological outcome and still preserve the laryngeal 
function. Furthermore, the use of laser has improved the 
surgeon’s dexterity and the ability to work in confined 
spaces and has allowed precise removal of tissues with 
minimum damage to surrounding structures.

We describe here our protocol to maximize the vocal 
outcome measures in transoral laryngeal microsurgical 
resection of early glottic carcinoma while maintaining 
acceptable recurrence rates.

MATERIALS AND METHODS

In our study, patients of early glottic cancer (Tis, T1a, T1b, 
T2) treated with transoral laryngeal microsurgical resec-
tion (with or without laser) were analyzed retrospectively. 
A total of 90 patients with early glottic cancer were treated 
from January 2007 to November 2013 at Bombay Hospital, 
India. Data from 66 cases with a minimum follow-up of 
12 months was analyzed, of which 65 patients were oper-
ated primarily and 1 patient was operated on after failure 
of radiotherapy. All patients were assessed with rigid/
flexible laryngoscopy. A computed tomography scan was 
advised for all the patients with suspected malignancy 
to assess the involvement of thyroid cartilage, anterior 
commissure, subglottic, or paraglottic space invasion. 
A TNM staging was done and patients included were 
Tis, T1, and T2 glottic lesions with no nodal metasta-
sis (N0) and no distant metastasis (M0). Out of these,  
7 (5 unilateral and 2 bilateral) (11%) were carcinoma  
in situ, 43 (65%) were T1a, 15 (23%) were T1b, and 1 (1%) 
was a T2 lesion. On histopathology, 63 patients had squa-
mous cell carcinoma, 1 patient had adenocarcinoma, and 
2 patients had sarcomatoid carcinoma.

Procedure

The depth of tumor infiltration was first determined 
by the subepithelial infiltration technique with 1 to 2 cc 
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of 1:10,000 saline adrenaline, which was injected in the 
Reinke’s space. In cases where preoperative histopa-
thology was not available, a biopsy was sent for frozen 
section examination. Lesions with depth of infiltration 
up to the superficial lamina propria were excised by 
the microflap technique keeping a 1 to 2 mm margin. 
Lesions with infiltration into the vocal ligament or the 
vocalis muscle were excised using the CO2 laser with 
1 to 2 mm margin. The audit of depth of resection in 
our cases is described in Table 1. All the patients were 
counseled preoperatively that if intraoperatively the 
depth of invasion is up to more than half of the vocalis 
muscle, a total cordectomy is needed. This results in a 
poor postoperative voice with few options for medial-
ization thyroplasty. Thus this surgery if needed will be 
abandoned and patient will be referred for radiotherapy 
for better voice outcomes.

Follow-up

Patients were followed up on 7th day, 1st month, and 
then every 2 months in the first 6 months. In the next  
6 months they were reviewed 3 monthly. In the 2nd year 
they were reviewed 6 monthly. Thereafter they were 
reviewed annually up to 5 years.

RESULTS

Outcomes

In our series, out of the total of 66 patients, 65 patients 
were treated primarily, 1 patient was operated as a post-
radiation failure. A single-stage surgery was done on  
48 patients. A planned staged surgery was done in  

1 patient. A total of 5 patients warranted a total cordec-
tomy, which was not done to avoid poor vocal outcomes 
and thus these patients were referred for radiotherapy. 
Residual disease within 1 year of surgery was seen in  
3 patients, out of which two opted for radiotherapy and 
one underwent a repeat laser resection. Recurrent disease 
after 1 year of surgery was seen in 8 patients and they 
underwent a repeat laser resection. Single patient of T1b 
lesion was lost to follow-up and came back with stridor 
and was salvaged by total laryngectomy.

Thus out of the 66 patients, 58 were treated only with 
endoscopic laser resection, 2 patients opted for radio-
therapy for residual disease, 5 patients warranted a total 
cordectomy which was not done and these patients were 
referred for radiotherapy, and 1 patient who was lost to 
follow-up eventually required a total laryngectomy.

Thus laryngeal preservation was achieved in 98.3% 
of the cases and local control in 95.08%.

Hospitalization

Most of the patients were hospitalized overnight and 
discharged the next day. The maximum duration of stay 
was 48 hours.

Tracheostomy

Tracheostomy was not required in any of the patients.

Swallowing

All the patients resumed solid feeds on the same day 
of the surgery. None of the patients complained of any 
aspiration or dysphagia.

Table 1: Type of cordectomy done (European Laryngology Society classification) with postcordectomy voice profile

TNM staging
Number 
of cases Site U/L B/L Type of cordectomy

Postcordectomy voice (Oates Russell Voice 
Profile)

Carcinoma 
in situ

7 5 2 Type I in all 5(u/L): normal voice 2(b/L): mild change in 
voice

T1a 43 43– – Type II: 35 Normal: 19, mild change: 11, mild to moderate 
change: 5

Type III: 5 2: Mild to moderate change
3 Cases would have required a Type 
IV: cordectomy which was not done and 
patient referred for radiotherapy

3: Moderate change

T1b 15 – 15 Type I on one side and Type II on other 
side-6

6: Mild to moderate

Type II on both sides-3 3: Mild to moderate
Type I on one side and Type III on other 
side: 1

1: moderate to severe change (patient 
underwent medialization thyroplasty following 
which voice improved to mild change)

Anterior commissurectomy, i.e., Type VI-3 3: Moderate change in voice
2 cases would have required a Type IV 
cordectomy which was not done and 
patient referred for radiotherapy

T2 1 1 Type II Mild to moderate
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Quality of Voice

Voice quality was assessed in all the patients at 12 weeks 
and was rated using the Oates Russell Voice Profile, 
which is a clinician-rated tool and was rated on a severity 
scale from normal to severe (Table 1).

DISCUSSION

The management of laryngeal cancers has undergone 
a multitude of changes in the past decade. Early glottic 
disease includes lesions ranging from carcinoma in situ 
to T2 lesions with normal vocal fold mobility. Treatment 
options for early glottic cancer include transoral micro-
surgery (with or without laser), radiotherapy, and open 
surgery. The main aim of treatment is to achieve total 
tumor control and secondly, to preserve the larynx with 
the best possible function. There is a longstanding dichot-
omy of opinion as to whether radiotherapy or surgery 
(with or without laser) is a superior treatment option.

A review of literature suggests that there is no statisti-
cally significant difference in the oncologic outcomes of 
external radiation and transoral laser surgical excision in 
the treatment of early-stage glottic cancer (Table 2). Simi-
larly studies comparing survival outcomes in patients 
treated with radiotherapy vs those treated with surgery, 
with or without laser, for early glottic cancer did not 
report any significant difference in overall or disease-free 
survival between the different treatment modalities.3-6

Thus it becomes clear that both the treatment modali-
ties, i.e., radiotherapy as well as endoscopic microsurgi-
cal resection (with or without laser) confer similar cure 
rates and overall survival. Thus the choice of treatment 
should be decided keeping in mind post treatment 
voice outcome. This is dependent on the depth of tumor 
penetration and other tumor factors like the stage, site 

of lesion, and patient factors like age, general health, 
occupation, distance from the treatment center, and the 
expertise available.

The concept of transoral laryngeal microsurgery is 
not new and can be dated back to Lynch,7 who in 1915 
described nine cases of endoscopic resection of early 
laryngeal cancers. Stutsman and McGavran8 in 1971 
observed that 13 out of 60 hemilaryngectomy specimens 
of T1 glottic cancer showed no evidence of residual tumor 
following initial biopsy. Similar results were reported 
by Nassif et al9 who found 33% (5 out of 15) resection 
specimens to be free of tumor after previous biopsy. These 
studies indicate that hemilaryngectomy clearly was an 
overtreatment for early laryngeal cancers.

Strong and Jako10 in 1972 first described the use of 
CO2 laser for cancer larynx. These initial reports gener-
ated a lot of interest and Steiner11 in 1993 reported a 
series of 240 patients who underwent transoral laser 
microsurgery for carcinoma of the larynx. Among the 
240 patients, 159 were with early glottic carcinomas (Tis 
29, T1 96, T2a 34). Only 6% developed a local recurrence 
with only one patient requiring a total laryngectomy. This 
pioneering work paved way for transoral laser micro-
surgery being accepted as a useful treatment method for 
early laryngeal cancer.

Compared to traditional open surgery techniques, 
transoral laryngeal microsurgery has distinct advantages 
namely shortened hospitalization stay, minimal morbid-
ity, avoidance of tracheostomy, and early recovery of 
swallowing. In case if treatment with laser is inadequate, 
other salvage modalities in the form of radiotherapy and 
open surgery are still available. On the contrary, radio-
therapy leads to longer duration of treatment, risks of 
radiation, and potential of causing irradiation induced 
malignancy in the young patient.

Table 2: Review of literature of studies comparing early glottic cancer patients treated with radiotherapy and surgery

Study n Stage Treatment Local control % Laryngeal preservation %
Osborn et al3 57 Tis, T1a RT = 34 RT: 91.2 RT = 94.1

TLM = 23 TLM: 91.3 SX = 100
p = 0.72 p = 0.34

Mahler et al4 351 T1a RT = 163 RT = 95 Laryngectomies:
Laser SX = 188 SX = 92 RT: 9

p = 0.395 Laser: 1
p = 0.001*

Schrijvers et al5 100 T1a RT = 51 RT = 73 RT = 77
CO2 laser = 49 SX = 71 SX = 95

p = 0.267 p = 0.045
Thurnher et al6 337 T1a RT = 108 – RT = 84.3

Conventional SX = 148 Conventional SX = 91.9
Laser excision = 81 Laser excision = 100

p < 0.0001*
Our study 66 Tis, T1a, 

T1b, T2
Laser excision = 61
RT = 5

Local control achieved in 
95.08 of cases

Laryngeal preservation 
achieved in 98.3 of the cases
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There has been an ongoing debate over the use of laser 
vs the use of cold microlaryngeal instruments for endo-
scopic resection. Laser provides the advantage of precise 
excision and simultaneous hemostasis. Minimizing the 
healthy tissue removal has become the cornerstone of 
“phonomicrosurgical” approach to vocal cord cancer.12 
However, laser can cause thermal damage to deeper 
structures leading to fibrosis of underlying superficial 
lamina propria. This fibrosis diminishes mucosal pli-
ability, which is the key determinate of voice quality 
if glottal closure is maintained.13 The thermal damage 
caused also obscures the margins which can be a problem 
for the histopathologist. Thus if the lesion is confined to 
the epithelium and/or superficial lamina propria, a cold 
instrument tangential dissection with maximal preserva-
tion of underlying substantial lesion progression (SLP) is 
performed. For lesions which have invaded or replaced 
most of the SLP, a laser resection is performed.

There is a controversy regarding the best treatment 
modality for lesions involving the anterior commissure. 
The region of anterior commissure may be difficult to 
access endoscopically and these lesions are often under-
staged as the involvement of thyroid cartilage maybe 
missed and a true T4 lesion may be treated as T2 result-
ing in poorer outcomes. Thus, the oncologic safety may 
be compromised. Rodel et al14 analyzed the impact of 
anterior commissure involvement on local control of  
444 cases of early glottis cancer treated endoscopically. 
The anterior commissure was involved in 153 cases. They 
noted a decrease in local control rate in case of anterior 
commissure involvement for T1a and T1b tumors but not 
for T2a tumors. Steiner et al15 reported that laser surgery 
is effective despite anterior commissure involvement. 
According to the consensus statement on management in 
the UK, patients should be given the choice of transoral 
laser microsurgical resection (TLMR) for tumors involv-
ing the anterior commissure, but advised of the greater 
chance of adverse voice outcome when the anterior com-
missure is treated surgically.16

In 2007, the European Laryngological Society published 
a revision of their classification for documentation of the 
extent of endoscopic laser excision of glottic tumors, to aid 
with evaluation of oncological and functional outcomes.17,18 
Depending on the extent of resection, there are six types of 
cordectomies, subepithelial, subligamental, transmuscular, 
total, extended total, and anterior commissurectomy.

A systematic review done by Yoo et al19 included 
one meta-analysis and six primary studies comparing 
posttreatment voice outcomes in patients with T1 glottic 
cancer treated by radiotherapy vs transoral laser surgery. 
The meta-analysis considered the assessment of vocal 
outcomes based on acoustic and aerodynamic voice 

parameters. Six studies performed perceptual voice assess-
ments, one of which used a clinician-rated tool and five 
of which used patient self-perception tools. Overall, the 
posttreatment quantitative acoustical and aerodynamic 
voice measurements favored the radiotherapy group, but 
the patient perception of voice quality did not demonstrate 
significant differences between the treatment modalities. 
Cohen et al20 undertook a meta-analysis of voice handicap 
index (VHI) results for T1a and T1b carcinomas, includ-
ing six studies and 299 patients. Eleven mean total scores 
of 12.9 and 18.5 were observed in surgical and irradiated 
patients respectively, with a nonsignificant difference. Thus 
the posttreatment voice quality results seem to be com-
parable for both the treatment modalities in early glottis 
cancers. In our study the auditory perceptual analysis was 
conducted utilizing the Perceptual Voice Profile by Oates 
and Russell. The voice quality depends upon the type of 
cordectomy performed.21

In our series the laryngeal preservation was achieved 
in 98.3% of the cases and local control in 95.08%.

To optimize the vocal outcomes in early glottic 
cancers, we followed certain key principles. The sub-
epithelial infiltration technique was used to determine 
the depth of infiltration beyond the superficial lamina 
propria. Using this technique the superficial lesions 
were addressed by the microflap technique or laser, 
paying special attention to preserving the superficial 
lamina propria. Lesions involving vocal ligament and 
vocalis muscle were resected by laser. A narrow margin 
resection was done (1–2 mm margin) and free margins 
were taken from the patients’ side and were confirmed 
on frozen section. Superpulse Acublade laser allows for 
precise incision and depth penetration. Minimal heat 
buildup in tissue reduces thermal damage and ensures 
better tissue margins.

Many studies have shown equal results of voice and 
local control with both radiotherapy and surgery. The 
issue today is vocal outcomes. Keeping that in mind, 
depth becomes as important a parameter for voice as 
anterior commissure involvement. In our view, type IV 
cordectomy results in a total loss of muscle and does not 
allow for a postoperative serviceable voice and there is 
also less scope of medialization, and thus we feel that 
for lesions requiring total cordectomy, radiotherapy is a 
better option for posttreatment voice outcome.

Thus we recommend:
•	 Subepithelial infiltration technique to assess the depth 

of penetration of the lesion in superficial lamina 
propria

•	 Depth estimation during surgery which can be done 
by dissecting from periphery to center or by cutting 
through the tumor (i.e. center to periphery)
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•	 Cold steel/laser resection for type I cordectomies and 
laser resection for type II cordectomies and more

•	 Radiotherapy should be considered as a treatment 
modality instead of total cordectomy in patients in 
whom the depth of penetration of lesion is into more 
than half of the vocalis muscle layer, so as to get post-
operative servicable voice

•	 Anterior commissure involvement is not a contra-
indication for endoscopic surgery as long as good 
exposure can be obtained

•	 Thyroid cartilage involvement may not be a contra-
indication for a very experienced surgeon.
Thus keeping these principles in mind optimal onco-

logic as well as voice outcomes can be achieved in early 
glottic cancer if depth is not up to half the muscle mass.

CONCLUSION

In our experience, early glottic cancers can be effectively 
treated by TLMR with good oncologic outcome. For 
good vocal outcome, it is critical to know the depth 
of infiltration of the lesion. In our study, near-normal 
conversational voice to moderate change in voice was 
found postoperatively after type I, II and III cordectomies. 
Surprisingly, type VI cordectomy also gave a serviceable 
vocal outcome with moderate change in voice. Type IV 
cordectomy does not give a serviceable vocal outcome 
even if it is performed unilaterally. Thus, radiotherapy 
should be strongly considered in such cases for better 
vocal outcomes.
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