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Objective: To report the functional results and oncologic outcome of patients undergoing frontolateral laryngectomy in
Siriraj Hospital.

Material and Method: A retrospective review of Tl and T2 glottic squamous cell carcinoma patients undergoing frontolateral
laryngectomy in the department of Otolaryngology, Faculty of Medicine Siriraj Hospital between 1986 and 2006 with a
minimum of five years follow-up period.

Results: Out of 55 patients who underwent frontolateral laryngectomy, 50 cases that fitted the criteria were recruited for
the present study. After surgery, all patients but one had tracheotomy decannulation and recovered good respiratory function.
Forty-three successfully decannulated patients (87.8%) had tube decannulation within 14 days. The mean duration of feeding
via nasogastric tube was 11.4 days (ranged from 5 to 22 days). Forty-eight patients (96%) resumed oral feeding before
discharge from the hospital and all but two had grade 1 subjective functional speech during hospitalization. The one, three,
and five years overall survival rate in our study were 98%, 92%, and 92%, respectively. The 5-year tumor control rate was
97.1% for T1 and 75% for T2 tumors. The larynx preservation rate was 90%.

Conclusion: Frontolateral laryngectomy is one of the excellent therapeutic options for treatment of T1 and T2 glottic cancer,
especially those with anterior commissure involvement. It conserves reasonable laryngeal function with short hospitalization.

Its local tumor control rate was above other treatment modalities and the survival rates were impressive.
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Early glottic cancer is categorized as TINOMO
or T2NOMO according to the American Joint Committee
on Cancer (AJCC) criteria. It is generally agreed
that the prognosis of early-stage glottic carcinoma
is excellent, but some controversial issue persists
regarding treatment options. Recent treatment
modalities include external radiotherapy (RT),
endoscopic laser excision, and conventional
open surgery such as laryngofissure, frontolateral
laryngectomy, or supracricoid laryngectomy. All
these therapeutic options demonstrate comparable
oncologic outcome as well as functional voice
preservation in general®.

A differentiation should be addressed between
Tla, Tlb, and T2 tumors since a diverse group of
lesions responds differently to treatment™®. T1 tumors
confined to the membranous portion of the vocal cord
respond well to primary radiation, which is considered
the treatment of choice by many clinicians®>719,
However, when tumor extends beyond the membranous
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vocal cord to the anterior commissure or arytenoids,
or had supraglottic or subglottic extension with
restricted cord mobility, the risk of recurrence after
radiotherapy is significantly increased®*!. In T1
glottic cancer, 50% of radiotherapy failures occurred
at the anterior commissure'¥, and in T2 tumors, the
local failure rate after RT is 32%, whereas surgical
salvage would improve tumor control rate up to 94%('>.
In T1 lesions with and without anterior commissure
involvement, the 5 years local control rates after
treatment by primary radiotherapy are 84% and 94%,
respectively; whereas in T2 lesions with and without
impaired vocal cord mobility, the 5 years local control
rate are 23% and 94%.

Endoscopic laser excision is also a novel
treatment modality for early glottic cancer. It leads to
an excellent oncologic outcome and good functional
voice preservation for membranous cord lesion
comparable to external radiation!®!, Massive or
infiltrative tumor at the anterior commissure region
will also result in high rate of tumor recurrence after
laser microsurgery due to either inadequate tumor
exposure during surgery leading to incomplete excision
or surgeon expertise in transoral laser microsurgery
(TLM)20-22),
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Frontolateral laryngectomy is another
effective therapeutic option for early glottic cancer.
It offers better local control rates especially for lesions
involving the anterior commissure and those with
impaired cord morbidity®". The aim of the present
study is to review the functional results and oncologic
outcome of patients undergoing frontolateral
laryngectomy in T1 involving anterior commissure
and T2 glottic cancer from our hospital.

Material and Method

Medical records of patients with glottic
squamous cell carcinoma who had undergone
frontolateral laryngectomy in the laryngology clinic,
Department of Otolaryngology, Faculty of Medicine
Siriraj Hospital, Mahidol University between 1986
and 2006 were reviewed to evaluate the immediate
postoperative laryngeal function and demonstrate the
comparable oncologic outcome from this surgical
technique. All patients were diagnosed as having glottic
squamous cell carcinoma by tissue biopsy and had
tumor assessment with direct laryngomicrosurgery
under general anesthesia. Frontolateral laryngectomy
was indicated in those who had tumor extending
beyond membranous vocal cord to the anterior
commissure and/or vocal process of arytenoids with
or without contralateral cord minimal involvement
(less than 1/3) inT1 or had supra or subglottic invasion
with normal or limited vocal folds movement in T2.
All patients were periodically followed-up in the
laryngology out-patient clinic for a minimum of
five years after surgery.

For postoperative functional results, laryngeal
functions such as phonation, respiration, and deglutition
were assessed for all patients in the first postoperative
week. The patient’s speech was graded (after
decannulation) as grade 1 (excellent subjective speech),
grade 2 (communication with voice primarily), grade
3 (occasional word or syllable produced), and grade 4
(requires lip reading to understand sounds). The timing
for successful decannulation was also recorded to
confirm their ability of non-tracheotomy-dependent
breathing. As soon as the tracheotomy tube was
removed, patients were encouraged to swallow thick
soft diet to evaluate their swallowing function. Those
who were unable to tolerate aspiration would then be
fed by nasogastric (NG) tube feeding or gastrostomy.
Meanwhile, different type of diets such as regular,
thick soft, or liquid diet was advised to evaluate their
swallowing progression. Aspiration was graded as
grade 1 (mild and rare aspiration, less than three times
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a day), grade 2 (occasional aspiration, more than
three times a day), grade 3 (persistent aspiration) and
grade 4 (aspiration that lead to lungs complication
such as pneumonia).

For oncologic outcomes, all patients were
regularly followed for at least five years on a monthly
basis in the first year, bimonthly in the second year,
quarterly in the third year and biannually thereafter.
Patients’ well-being, delayed postoperative
complication, and tumor recurrence were monitored.
The tumor control rate, tumor free survival rate,
laryngeal preservation rate, and overall five years
survival rate for this group of patients were estimated.

Results

Fifty-five patients underwent frontolateral
laryngectomy in our department of Otolaryngology
between 1986 and 2006. Only 50 patients met the
criteria and were recruited for the present study.
Three excluded cases were patients with non-squamous
cell carcinoma that also had verrucous carcinoma,
adenocarcinoma, or mucoepidermoid carcinoma.
One patient, at the time of surgery, had stage III cancer
and was therefore excluded from the present study.
One T1b patient had frontolateral laryngectomy
initially performed but the surgery was converted to
supracricoid laryngectomy as soon as positive margin
had been reported. Forty-seven patients were male
and three were female. The mean age was 59.4 years
(range: 36 to 80 years). Thirty-one cases were
classified as T1aNOMO, three cases as TIbNOMO, and
16 cases as T2ZNOMO. Among those patients, ten (20%)
underwent extended frontolateral laryngectomy
with partial or total arytenoid removal. After tumor
resection, most laryngeal defects were reconstructed
with sternohyoid bipedical muscle flap. Epiglottic flap
reconstruction was applied only to one case (Table 1).
Pathological positive or uncertain resection margin
was reported in four patients. Three cases were
diagnosed as T2ZNOMO tumors. The only TINOMO case
that had positive margin had tumor at the anterior
commissure. All cases with positive margin received
additional postoperative radiotherapy for salvage
treatment. However, three other cases that had cellular
dysplasia or atypia at the margin also had postoperative
radiotherapy due to physician preference or concerns.

Functional outcome

Of all 50 patients who underwent frontolateral
laryngectomy, 49 cases (98%) had tracheotomy tube
decannulated successfully after surgery. The duration
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Table 1. Demographic data for frontolateral laryngectomy
patients (n = 50)

Patient characteristics Number (%)
Sex
Male 47 (94)
Female 3(6)
Age (years)
Range 36-80
Mean 59.4
Tumor
T1aNOMO 31(62)
T1bNOMO 3(6)
T2NOMO 16 (32)
Type of laryngectomy
Frontolateral laryngectomy 40 (80)
Extended frontolateral laryngectomy 10 (20)

of tracheotomy decannulation ranged from five to
510 days with the median duration of nine days. The
only case that did not have successful decannulation
involved T2 glottic cancer with positive surgical
margin after tumor resection. This patient received
additional postoperative RT treatment and suffered
endolaryngeal persistent edema problem so that
extubation was impossible. He later developed
radiochondronecrosis and died from infection
15 months later.

In the group of successfully decannulated
patients, 43 patients (87.8%) had tracheotomy
decannulation within the first 14 days after surgery
with an average duration of 8.8 days, and those
delayed decannulation patients (n = 6) had successful
extubation with the median duration of 139 days,
(duration ranged from 120 to 510 days). Among the
latter group, three patients (2 of T2NOMO and 1 of
TINOMO cases) had underwent extended frontolateral
laryngectomy with partial or total arytenoid removal
and encountered inadequate initial airway due to
mucosal edema; decannulation had to be postponed
until 17, 19, and 73 weeks post-operatively. Two
patients underwent classical frontolateral laryngectomy
with positive histological margin obtained additional
postoperative RT, and extubation was successful at
the end of the 20™ and 22 weeks after surgery. One
T1INOMO patient with previous RT failure underwent
frontolateral laryngectomy for salvage treatment
and developed postoperative wound infection and
persistent laryngeal mucosal edema. His decannulation
was delayed until 32 weeks after surgery.

For postoperative deglutition function,
most patients (n = 48) could resume thick soft diet
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swallowing well, except for one who had minute
aspiration (grade 2) that lasted 60 days after NG tube
removal. The patient who had previous RT failure and
had difficult decannulation also encountered persistent
aspiration (grade 3). Therefore, permanent gastrostomy
tube was needed. The mean duration of nasogastric
tube removal for most patients was 11.4 days (ranged
from 5 to 22 days). The number of patients who were
able to swallow thick soft diet before discharge was
48 (96%).

For phonatory function after surgery,
48 patients were evaluated subjectively as grade 1
speech immediately after successful decannulation,
whereas two cases had some difficulty in voice
phonation and were classified as grade 2.

Immediate postoperative complication by
this surgical technique was low. Among them, one had
wound infection and one had postoperative pneumonia.
However, one patient who had postoperative RT
salvage developed radiochondronecrosis as late
complication. The mean hospitalization period for
frontolateral laryngectomy patients was 20.7 days
(ranged from 11 to 56 days). The only patient who
had failed previous primary radiotherapy suffered
postoperative wound infection and persistent laryngeal
edema. Due to delayed tracheotomy decannulation
and severe aspiration needing gastrostomy, his
hospitalization period was 441 days.

Oncologic outcome

All patients were followed-up for at least
five years with the median of seven years 11 months
(ranged from five years two months to 21 years).
Ten patients (20%) in the present study developed
either local or locoregional recurrence including five
patients (10%) that had recurrence within five years.
In those 10 patients, eight had recurrence at the larynx
(three cases occurred within five years and five had
local recurrence after five years) and two developed
neck metastasis. In the group experiencing laryngeal
recurrence, five obtained definite radiation and all had
good tumor control after salvage treatment except for
one who had developed lung metastasis 7.3 years post
radiation and died subsequently. Two patients received
both total laryngectomy and postoperative radiation
as salvage treatment, and all were alive without
tumor recurrence. One who had laryngeal recurrence
3.5 years after frontolateral laryngectomy underwent
total laryngectomy for salvage treatment. This patient
had repeated relapsing tumor 11.5 years later and died
from the tumor. In the group with neck metastasis, both
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T2NOMO tumor patients had positive surgical margin
and receipt RT for salvage. One developed neck
recurrence 15 months later and the other developed
recurrence at larynx and neck seven months post-
operation. Both of them died from tumor following
palliative treatment (Table 2).

Therefore, the larynx preservation rate in
the present study was 90% (n = 45) and the 5-year
tumor control rate for TINOMO patients was 97.1%
(33/34) and 75% (12/16) for T2NOMO patients.
The overall 5-year tumor control rate was 92%
(n=46).

Seven patients (14%) died before the last
follow-up in February 2012. Causes of death were
shown in Table 3. Kaplan-Meier analysis (as
demonstrated in Fig. 1) revealed the 1, 3, and 5-year
overall survival rate for frontolateral laryngectomy
to be 98, 92, and 92% respectively. When patients
were categorized by tumor staging, the 5-years
actuarial survival of patients with T1and T2 laryngeal
lesions after frontolateral laryngectomy were 100
and 75%, respectively (p = 0.032). The 5-year cause
specific survival rate for T2NOMO after surgery was
87.5%.

Table 2. Local and locoregional recurrence (n = 10)
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Fig.1  Kaplan-Meier survival curve for frontolateral
laryngectomy in T1, T2 glottic cancer and the
overall survival rate.

Discussion

Early glottic (T1, T2) cancer comprises of
a wide spectrum of lesions ranged from a small
midcordal lesion, entire unilateral vocal cord lesion
with anterior commissure and/or vocal process of
arytenoids extension to bicordal full length horseshoe
lesions in T1 tumor and those tumor that had ventricular
fold or subglottic extension with normal or limited
vocal cord movement in T2. Although it is generally
accepted that modern treatments for this early cancer

Local recurrence Locoregional Salvage Rx Results
recurrence
Within 5-year
TINOMO 1 - TLG +RT Tumor free
T2NOMO 2 2 RT for 1° (2) Tumor free (1), lungs metastasis (1)
Palliation for locoregional (2) Death from tumor (2)
After 5-year
TINOMO 3 - TLG (1) Stomal recurrence and death (1)
RT (2) Tumor free (2)
T2NOMO 2 - TLG +RT (1) Tumor free (1)
RT (1) Tumor free (1)
Total 8 2

TLG = total laryngectomy; RT = radiotherapy

Table 3. Causes of death after frontolateral laryngectomy (n = 7)

Causes of deaths

Within 5-year

After 5-year

T2 tumor

T1 tumor T2 tumor

Tumor - related deaths:
Local recurrence
Neck recurrence
Distant metastasis
Intercurrent disease
Radiochondronecrosis/wound infection

Total

[N I
1
1

B =
1
1
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yield comparable functional and oncologic outcomes,
the results of treatment are different to the diversified
location or TNM staging.

Anterior commissure constitutes a thin
mucosa with the absence of inner perichondrium
over thyroid cartilage extending from the caudal end
of the epiglottis to the proximity of the cricothyroid
membrane. At the anterior end of vocal cords, it is
replaced by Broyle’s ligament, which is tightly adhered
to thyroid cartilage. Tumor in this region can spread
either to supraglottic or subglottic direction or may
extend superficially in posterior direction to involve
one or both vocal cords. In some patients, it may be
localized and appear a small ulcerating or infiltrating
lesion only. Due to early laryngeal ossification, deep
infiltrated tumor through thyroid cartilage in anterior
commissure region may be difficult to be delineated
even with CT scan or MRI. Moreover, poor exposure
or underexposure during endoscopy to this region
will result in tumor down staging and incomplete
excision during surgery, leading to high rate of
recurrence. Therefore, the anterior commissure is
considered a risk zone for tumor control by various
treatment options(®!8-22-29,

Radiotherapy is considered the treatment of
choice for lesions mostly confine to membranous vocal
cord with normal vocal cord movement. Biller et al
indicated that glottic carcinoma with tumor extension
beyond the membranous vocal cords are difficult to
cure with RT@%?7, The tumor control rate with primary
radiotherapy in early glottic cancer in most studies
ranged from 72 to 92%. For T1 tumor, it achieved
a very satisfactory tumor control result of 85 to 90%
but only 70 to 75% for T2 tumor*!17:24283D)_The impact
of anterior commissure involvement will result in
higher rate of tumor recurrence®!221222839 and surgical
salvage is recommended for radiation failure®!'.
Although radiotherapy can preserve the highest voice
quality in patients, it may associate with debilitating
complication such as radiochondronecrosis, mucosal
radiation damage, and long-term side effects of
xerostomia and prolonged duration (six to seven weeks)
of treatment®32.

TLM is a minimally invasive surgical
treatment option for T1 and T2 glottic cancer.
Excessive laryngeal mucosa scar can be avoided
during surgery resulting in excellent phonetic
function postoperatively!*!®. Furthermore, it can be
performed as an outpatient service, and tracheotomy
or nasogastric tube insertion is unnecessary. TLM
under experienced surgeons with advanced surgical
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skill and proper instrument will provide an excellent
oncologic result with the tumor control rate of 75 to
909%,(17:18.21.22.28.33.39) " Many investigators concluded
that in early glottic cancer treating with TLM,
significant reduction of local tumor control has been
associated the tumor involvement at the anterior
commissure®'?23%, The 5-year local control rates for
Tla tumor with or without anterior commissure
involvement are 80% and 90%, 70% and 85% for
T1b, and both 76% for T2, respectively?*-22.
Frontolateral laryngectomy was first
described by Leroux-Robert in 1948243 and was
popular in Europe in the 1970s®%. The en-bloc
resection of the involved larynx and immediate
reconstruction by bipedicle sternohyoid muscle flap
will create an impressive oncologic control and
preserve most laryngeal functions. Most patients in
the present study (87.8%) recovered good respiratory
function within 14 days after surgery. Factors causing
difficult decannulation in the present study were
inadequate airway after extensive resection in extended
frontolateral laryngectomy, mucosal edema due to
previous or additional postoperative RT, and wound
infection. Ninety-six percent of the patients resumed
oral feeding with minute or no aspiration during
hospitalization. For patients who failed RT and needed
surgical salvage, this surgical technique is considered
not suitable for salvage treatment as the unhealthy
exposed cartilage after resection is prone to infection
and developed persistent mucosal edema, which will
lead to severe aspiration and delayed tracheotomy
decannulation after surgery. Total laryngectomy
is usually recommended by many authors®!®:27.
Frontolateral partial laryngectomy is also safe with low
complication rate®®. The only severe late complication
in the present series was radiochondronecrosis that
occurred in a patient who obtained additional
postoperative RT due to pathological positive margin.
Radiochondronecrosis could be avoided by careful
intraoperative specimen inspection by frozen section.
Although frontolateral laryngectomy may
yield voice quality inferior to RT or laser microsurgery
in comparison, it demonstrates a better tumor control
capability especially at the anterior commissure
region. The local recurrence rate following vertical
partial laryngectomy from many studies varied from
2 t0 17% in T1 and 4 to 25% in T2 tumor®2%373%), To
reduce local recurrence in early glottic cancer with
anterior commissure involvement, Bridger and Nasser
had advised a wide subglottic surgical margin®*?. In
the present study’s result, 10 patients had recurrence

845



occurred over the entire period of follow-up. However,
the 5-year tumor control rate was 97% in T1, and 75%
in T2 tumor, which was similar to those reports in
the literature. Million and Cassisi had mentioned in
their book that the success rate for radiotherapy
salvage in recurrence or residual tumor after partial
laryngectomy was only 50% and surgery was
recommended®®?. Among our recurrent cases, the
larynx can be preserved by RT salvage for 55.6%, and
therefore, the overall laryngeal preservation rate
was 90% and in concordance with other studies as
Well(21,25,30).

The 5-year survival rate after frontolateral
laryngectomy is another indicator that proves that the
technique is effective. In most studies, the 5-year
survival rate after surgery for T1 is 91% and 86% for
T2 tumor®, whereas the 5-year survival rate in RT is
85 t0 92% for T1 and 71 to 78% for T2 tumor!'*V. For
the TLM option, the 5-year survival rate range from
81 to 93%(72D. All patients in the present study were
followed in outpatient special clinic for a minimum
of five years, and the 1, 3, and 5-year overall survival
rate after frontolateral laryngectomy was 98, 92, and
92%, respectively, and the 5-years overall survival
rates was 100% in TINOMO patients, and 75% for
T2NOMO.

In addition to early glottic cancer, this surgical
technique has recently been applied to include selected
T3 glottic cancer by some surgeons for patient’s better
quality of life-3¢41-49 "and a variety of modified partial
laryngectomy and reconstruction technique had been

proposed to improve the voice quality after tumor
resection®23.24.26.27.323536)

Conclusion

Frontolateral laryngectomy is one of the
therapeutic options for treatment of T1 and T2 glottic
cancer. It conserves reasonable laryngeal function
with shorter hospitalization. Its local tumor control
rate was comparable to other options and the survival
rates were impressive.

What is already known on this topic?

Frontolateral laryngectomy is one of the
conservation surgery for early glottic cancer. Its
functional results and oncologic outcome after surgery
is comparable to other treatment options. However,
when tumor approaches the anterior commissure,
which is considered a dangerous zone, the tumor
control rate after primary radiotherapy or endoscopic
laser surgery is controversial.
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What this study adds?

As primary radiation is not widely accessible
in Thailand and the treatment requires prolonged
hospitalization or hospital visits. Frontolateral
laryngectomy is another option for early glottic
cancer patients and it is confirmed by the present study
that it has reliable postoperative laryngeal functions
and acceptable tumor control results. This surgical
technique should be applied instead of radiotherapy
to those T1 or T2 glottic cancer especially with anterior
commissure involvement. It is not suitable to apply
this technique as salvage treatment for those who
failed primary radiotherapy since postoperative
severe complication will be encountered and total
laryngectomy is recommended.
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