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Abstract
Background: This is a prospective study evaluating oncologic outcomes of early glottic carcinoma treated with
transoral laser micro-laryngeal (TLM) surgery in two tertiary referral hospital. Patients who underwent TLM for early
glottic carcinoma at the Otolaryngology Department and National Cancer Institute-Cairo University during the
period between January 2016 and July 2019 who met inclusion criteria were included in the study. Operative and
postoperative complications were assessed. Patients were followed up to assess loco-regional control.
Results: Thirty-three patients were included in the study. There were no operative complications. Median
postoperative pain score was 3. Median duration of procedure was 15 min. None of the patients experienced
postoperative bleeding or airway complications. There was no return to hospital within 30 days for complications.
Median follow-up was 24 months. Disease-free survival was 97%. Overall survival was 100%.
Conclusion: Transoral laser microsurgery is a secure and successful choice for the treatment of glottic carcinomas,
related to negligible morbidity and great local control.
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Background
Laryngeal carcinoma is a common neoplasm representing
1% of all malignancies diagnosed annually and about 35%
of all head and neck malignancies.
Ninety percent of the malignant tumors of the larynx
are squamous cell carcinomas, with distinctive distributions of predominance based on the particular subsite
influenced (glottic, supraglottic, and subglottic) [1].
Glottic carcinoma is the most common representing
70% of laryngeal cancers and usually presents early with
hoarseness.
Laryngeal carcinoma is usually suspected when a
circumscribed area of mucosal change is discovered,
for example, leukoplakia which is common in the
middle of the mobile part of the vocal cord.
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Suspicion of carcinoma in situ, micro-invasion, or
frank carcinoma (microcarcinoma) is confirmed histopathologically by a biopsy [2].
Fortunately, indeed the earliest glottic cancer changes
the voice by influencing wave pattern forms over the
vocal fold. Since ordinary voice generation depends on
the integrity of a six-cell thick epithelium and a sensitive
jelly-like shallow lamina propria, indeed carcinoma in
situ may create significant voice alter. Thus, any person
with change of voice quality persisting for 3 weeks or
more should be referred urgently to an otolaryngologist
to exclude malignancy.
For supraglottic tumors, long delays within the introduction to essential care are common due to the unclearness of
symptoms such as “globus” and otalgia, and thus, numerous
are progressed and have a nodal illness at the time of introduction [3].
Consequently, if we could effectively deal with glottic
cancer early, we would have great outcomes in management of laryngeal carcinomas generally and avoid the
hazardous complications in advanced stages.
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This is what we evaluated in our study and assessed
the role of CO2 laser in this manner.

Methods
Between the dates of January 2016 and July 2019, 33 patients with early-stage glottic carcinoma underwent transoral laser microsurgery (TLM) at the Otorhinolaryngology
(ORL) Department of Faculty of Medicine and Cairo University and National Cancer Institute (NCI). The study was
approved by scientific committee of ORL Department of
Cairo University and ethics committee of Faculty of Medicine Cairo University, but the committee reference number
is not available. The informed written consent was obtained from all patients.
Patient selection

The patients who were included in the study have glottic
carcinoma in situ, T1a, or T1b. The patients with a previous history of glottic cancer or local recurrence after
radiotherapy were excluded. All patients were smokers
as a risk factor. The 2017 American Joint Committee on
Cancer (AJCC) was used to stage lesions [4].
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 Patients with involvement of the paraglottic spaces
 Patients with involvement of the cricoarytenoid joint
 Patients with local recurrence after radiotherapy

Preoperative

A detailed history was taken including a history of
hoarseness, dysphagia, odynophagia, neck mass,
dyspnea, referred otalgia, and aspiration which are
symptoms consistent with laryngeal carcinoma, besides
a history of previous intubation and stridor. Full otorhinolaryngology, head and neck examination including flexible laryngoscope was fulfilled. All patients
underwent preoperative assessment including laboratory investigations (CBC, Coagulation profile, renal
and liver function tests). Radiological assessment of
head and neck (CT with contrast) if needed. Direct
laryngoscope with a microscope for definite mapping
of lesion and biopsy was performed.
Technique
 Procedures were done under general anesthesia with

Inclusion criteria

patient in supine position.
 General anesthesia with endotracheal intubation size

 Patient with T (Is-1-2), N0, M0 Cancer Larynx
 Direct laryngoscopy DL and biopsy reveals

squamous cell carcinoma or carcinoma in situ
Exclusion criteria
 Patients who refused to consent for enrollment for

surgery and its complication like tracheostomy
 Patients who were unfit for general anesthesia
 Patients with lesion reaching the anterior

commissure

Fig. 1 Showing set up during surgery

5-mm inner diameter causes little obstruction of
operative field.
 The cuff of tube was filled with saline, protected
with saline-soaked swabs and placing additional
moistened swabs distal to the lesion to be operated
on.
 Direct laryngoscopy was introduced transorally into
larynx and supported on the platform above the
patient’s chest as in Fig. 1.
 The patient’s face and particularly the eyes should
be covered with a moistened towel.
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Fig. 2 a Intraoperative view of a T1a carcinoma of the right vocal cord before laser microsurgical resection and b immediately after resection

 The excision was performed using a CO2 LASER by










a Zeiss surgical microscope (model S88-73446; Carl
Zeiss, oberkochen, Germany) and laser setting was
super pulse mode and 8–10 W for power.
The micromanipulator was manipulated by the right
hand, while the left hand was holding a grasping
forceps introduced through the laryngoscope.
Backstop micro-instrument with suction channel for
evacuation of vapor and protecting the mucosa
against accidental laser-beam exposure.
Both cutting and coagulation properties of the laser
were used according to the lesion with proper safety
margin as shown in Fig. 2.
Removing any char formed on the cut surface, by
wiping it with a moist swab.
The attached video (movie1) shows our technique in
excision of glottic lesions.

smoking. Anti-reflux medications, anti-edematous, and
low dose steroids were prescribed for all patients.
Follow-up examinations were performed every month
for the first 6 months postoperative and every 3 months
for the next year to exclude recurrence as shown in Fig.
4.

Voice Handicap Index (VHI-10) scores

Subjective voice assessment was performed for all patients
by postoperative VHI-10 questionnaires. The questionnaire is composed of 30 questions that cover 3 aspects:
functional, physical, and emotional. Each question is given
score between 0 (lower disability) and 4 (higher disability).
The total VHI score ranges from 0 to 120, as 120 is the
most severe voice problem. The voice assessment was
performed after 6 months of the operation [6].

Postoperative

Data management and analysis

Visual analog scale (VAS) was used directly after the operation to assess the postoperative pain and determine
the severity of pain numerical as in Fig. 3 [5].
The patients were usually discharged from the hospital
on the first day or second day of surgery. The patients
were advised to relax the voice for 2 weeks and to avoid

Data were coded and entered using the statistical
package SPSS (Statistical Package for the Social Sciences)
version 25. Data were summarized using mean, standard
deviation, median, minimum and maximum in quantitative data, and frequency (count) and relative frequency
(percentage) for categorical data.

Fig. 3 Visual analogue scale (VAS)
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Fig. 4 a Left vocal cord lesion. b Six months postoperative laser excision

Results

Primary outcomes

Description of our sample
Age

Of the 33 patients treated by CO2 LASER and through
24 months’ follow-up, 31 patients (94%) had no recurrence after treatment.
In one patient, total resection could not be achieved and
referred to radiotherapy. Another patient had recurrence
after 5 months from surgery as illustrated in Fig. 6.

The age of our patients ranges from 37 to 80 years old
and the mean age was 60.54± 10.06 as shown in Table 1.

Sex

The patients in our study were 32 males and 1 female.

Duration of procedure

The duration of transoral laser microsurgery (TLM)
ranges from 10 to 40 min and mean procedure time
was17.75± 7.12 min as illustrated in Table 3.

Presenting symptom

All patients presented with hoarseness of voice.

Postoperative pain
Site of lesion

In our study, 18 patients had right glottic lesion, 11 patients had left glottic lesion, and 4 patients had bilateral
lesions as illustrated in Fig. 5.

Comorbidities

In this study, one patient had hepatitis C, one patient
had controlled diabetes, 2 patients had hypertension,
and the rest of patients did not have any medical problems as shown in Table 2.

Staging of lesion

Of 33 patients, 33.3% had carcinoma in situ Tis (n =11),
54.6% had T1a (n=18), and 12.1% had T1b (n=4).
The pathology of the lesion in 22 patients (66%) was
squamous cell carcinoma; 11patients (33.3%) had carcinoma in situ with high-grade dysplasia.
Table 1 Descriptive statistics of age
Age

Mean

Standard deviation

Median

Minimum

Maximum

60.54

10.06

59.00

37.00

80.00

According to the visual analog scale (VAS) of pain, the
postoperative pain ranges from 2 to 5 as shown in Table 3.
Voice assessment

According to VHI Score, 12 patients (36.4%) had mild
voice disability (under 30 points), 20 patients (60.6%)
had moderate voice disability (31–60 points), and one
patient had severe disability (61–90 points).
Complications

No complications regarding the procedure were recorded. Tracheostomy was not needed in any of the patients. They did not suffer from symptoms of, dyspnea,
severe pain, hemoptysis, bleeding, surgical site infection,
and other serious complications.

Discussion
The main treatment modalities for early laryngeal carcinomas are organ sparing surgery in the form of transoral
laser microsurgery (TLM), open partial laryngectomy
(OPL), and radiotherapy (RT).
They are all used as primary treatment and the treatment of recurrent diseases [7].
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Fig. 5 Distribution of lesion sites among patients

Preferences of TLM over other modalities incorporate
shorter hospitalization, lower morbidity, predominant
valuable results, shorter treatment time, and less harm
to sound tissue compared to those of RT. Also, an imperative advantage of utilizing TLM is that takes off all
treatment choices open in patients with a recurrent
tumor within a short period of follow-up [8].
Opposite to open surgical methods where dissection
includes expelling anatomical structures, TLM is based
on the real tumor spread itself, resecting only the
included tissue and structures utilizing narrow margins
to save uninvolved structures and so improve functional
results [9].
This study included 33 patients with early-stage glottic
carcinoma, who underwent transoral laser microsurgery
(TLM).
Our aim in this study was to estimate the rate of
recurrence after 24 months’ follow-up.
In our study, the recurrence of the tumor occurred in
2 patients (6.3%) and this in agreement with Lu et al.
[10] as in this mentioned study 70 patients were
followed up for 36 months and 6 patients (8.5%) had a
recurrence.
Zhang et al. also treated 32 patients with glottic cancer
by TLM and the cases were followed up for 3 years [11].
During the follow-up period, granulation was found in
all cases. Two patients treated by a secondary transoral
Table 2 Distribution of comorbidities among patient
Comorbidities

Count

%

Free

29

87.9%

HCV

1

3%

Diabetic

1

3%

HTN

2

6%

CO2 laser surgery and the other case had a total laryngectomy; all three cases were followed up for 5 years
without recurrence.
But in our study, the follow-up duration was just 24
months contrary to Zhang et al. [11] and Lu et al. [10].
Rumeau et al. [12] treated 93 patients with early-stage
glottic carcinomas (Tis/T2) by TLM.
The patients experienced fiberoptic endoscopy 6 weeks
after surgery and a systematic second seen by direct
laryngoscopy under general anesthesia at 3 months.
Twenty patients had a local remaining disease or recurrence after the primary laser surgery, but 17 were rescued (85%). Local residual disease and recurrence were
more frequent in patients with progressed illness (T1b/
T2), invasion of the anterior commissure, and “non-safe”
margins. In our study, we did not select patients with
suspicious of cartilage invasion and all of our patients
were T in situ or T1a/T1b; for this reason, there was no
high percentage of cases that need a second laser exposure as in Rumeau et al. [12].
An early laser excision strategy (e.g., inside the primary
2 months after TLM) or an alternative procedure may
be talked about in this situation. “Watchful observation”
should be saved for compliant patients only so that the
chance of lost potential recurrences is minimized [12].
The duration of follow-up in Rumeau et al. [12] was
short (3 months) in contrary to our study (24 months).
One patient (3.03%) in our study was diagnosed with
left glottic squamous cell carcinoma in situ and underwent TLM. After that, the patient experienced right glottic squamous cell carcinoma grade 2 after 5 months of
follow-up.
Reinoso et al. [13] performed TLM on 58 patients diagnosed with squamous cell carcinoma of the glottic
(T1a, T1b, T2). The study group included 57 (98.3%)
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Fig. 6 Rate of recurrence in 24 months’ follow-up

males and 1 (1.7%) female. The mean age was 65.5 (min,
46/max, 88).Over 3 years of follow-up, the recurrence
rate had been 10.3% (6 patients).
Similarly, our study group included one female patient
(3.03%) and mean age was 60.5 (min, 37/max, 80).
Amir and Vernham [14] reported a higher disease survival rate of about 93.3% at 18 months of follow-up
when 30 patients (small number as in our study) underwent TLM.
A prospective cohort study by Song et al. [15] during
10 years identified a local control rate of 82% in 21 patients with T1b.
However, our study was a prospective clinical trial
study.
Regarding the secondary outcomes of our study, the
meantime of procedure was 17.75 min (min, 10/max,
40) and the mean score of visual analog scale VAS of
pain was 3.2 (min, 2/max, 5).
These results are consistent with Shuang et al. [16]
whose study was conducted on 186 patients with early
glottic carcinoma to evaluate the voice and functional
outcomes of CO2 laser. In the latter study, the mean
time of the procedure was 12.8 and the mean score of
visual analog scale VAS of pain was 2.8.
In a study by Bruzgielewicz et al. [17] among 55 patients, postoperative bleeding was the most commonly
seen complication. All the cases of bleeding were easy to
control. In 23 cases, the pain and mild laryngeal edema
were observed and it resolved in 3–4 days after medical
treatment.

The VHI score results were not satisfied regarding
voice outcome, and these results are in compatible with
results of Kerr et al. [18] study when assessing the voice
quality after laser and radiotherapy.
In our series, no significant complications were seen;
no patient underwent tracheostomy and had symptoms
of dyspnea, severe pain, hemoptysis, bleeding, surgical
site infection, and other serious complications.
The limitation of our study is a relatively short duration of follow-up.
Larger sample size with longer follow-up period up to
5 years, including different advanced lesions and anterior
commissure invasion, would further validate the findings
of the study.

Conclusion
In carefully selected patients with laryngeal carcinomas,
CO2 laser transoral microsurgery is an effective and reproducible single-stage modality therapy in patients with
glottic carcinoma. Superficial close margins can be managed by a careful wait-and-see policy, while positive
margins should undergo another surgical resection.
With appropriate surgical indication, detailed preoperative evaluation, and a good surgical skill, transoral
CO2 laser surgery may achieve satisfactory outcome in
the treatment of glottic cancer.
Abbreviations
TLM: Transoral laser micro-laryngeal; AJCC: American Joint Committee on
Cancer; VAS: Visual analogue score; VHI: Voice Handicap Index;
SPSS: Statistical Package for the Social Sciences; OPL: Open partial
laryngectomy; RT: Radiotherapy

Table 3 Secondary outcomes
Mean Standard Median Minimum Maximum
deviation
VAS pain scale

3.42

Duration of
17.75
operation (min)

.72

3.00

2.00

5.00

7.12

15.00

10.00

40.00
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