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Radiotherapy Results of Stage | Glottic Cancer
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Purpose - This study was to evaluate survival, failure patterns, and pro-
gnostic factors of stage | squamous cell carcinoma of the glottic larynx after
curative radiation therapy.

Materials and Methods : A retrospective analysis was done for 57 patients
with glottic cancer who were treated with curative radiation therapy from
June 1985 to November 1992. There were 55 male and two female patients.
Patients” age ranged from 17 to 71 years(median 39 years). Radiation the-
rapy was delivered five times a week, 2 Gy daily, total 66 Gy using 6 MV
X- ray.

Results : Complete response(CR) was noted in 51 out of 57 patients
(89.5%) and persistent disease (PER) in six out of 57 patients(10.5%). The
disease-free survival rates at 3 and 5 years were 72.9% and 63.8%,
respectively. Seven failures were observed among 51 CR patients during
follow-up. Salvage total laryngectomy for six recurred patients and partial
laryngectomy for one recurred patient were done with successful results,
i.e., all of them were actually salvaged. Among six PER patients, salvage
total laryngectomy for two patients and partial laryngectomy for two patients
were done and two patients refused operation. Following salvage surgery for
the four PER patients, three were salvaged and one failed locoregionally.
Among the 13 failures 10(76.9%) were salvaged with surgery. The ultimate
local control rate at 5 years was 92.3% and overall 47 out of 57 (82.5%)
patients were able to preserve their larynx. The 5-year disease-free survival
rates were 85.5% for posterior lesions, and 61.6% for anterior lesions(p<
0.05). Cord mobility, involvement of anterior commissure, field size, and T
stage did not impact on disease-free survival.

Conclusion : Considering the high percentage of voice preservation with
initial radiotherapy, radiotherapy should be the first choice in the treatment
of stage | glottic carcinoma.
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INTRODCUTION

Initial radiotherapy with surgical salvage for
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local recurrence or persistence has been gene-
rally accepted as the treatment of choice for T1
glottic cancer. Voice quality is superior in the
majority of patients following definitive radiation
though it can be effectively treated with either
surgery or radiation therapy. The treatment of T2
glottic cancer is, however, controversial because
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T2 disease comprises a heterogeneous group of
tumors that respond very diiferently to radiation
therapy.'™ At our institution, patients with T1 and
selected T2 lesions have been treated with
definitive radiotherapy with partial laryngectomy or
total laryngectomy as a salvage procedure for
radiation failures. We retrospectively reviewed the
patients with T1 and selected T2 glottic cancer to
evaluate the efficacy of radiotherapy with surgical
salvage.

MATERIALS AND METHODS

A retrospective analysis was done for 57
patients with squamous cell carcinoma of the
glottic larynx, who were treated with definitive
radiation therapy from June 1985 to November
1992. There were 55 male and two female pati-
ents. Patients’ age ranged from 17 to 71 years
{median 39 years). According to AJCC criteria,‘”
41 patients had T1a, three patients had T1b, and
13 patients had T2 lesions (Table 1). Clinical
diagnostic staging work-up included medical
history, physical examination, indirect and direct
laryngoscopy, CBC, chest x-rays. We included T2
lesions which had a ventricular involvement or
impaired cord mobility for radiotherapy and
excluded those with a subglottic extension. Radia-
tion therapy was delivered five times a week, 2
Gy daily, total 66 Gy using 6 MV X-ray. Com-
puter-assisted planning was used and patients

Table 1. Patient Characteristics

Characteristics
No. of Patients 57
Age (in years)
Median 61
Range 33-79
Sex
Male 55
Female . 2
Stage
Tia 41
Tib 3
T2 13
Follow-up (months)
Median 10
Range 1-94

were treated with opposed bilateral fields with or
without wedges to insure adequate dose
distribution within - the tumor volume. Field sizes
ranged from 4.5 cmx45 cm (20.3 cm?) to 5.0 cm
X6.0 cm (30.0 cm® with a median 5 cmX5 cm
25.0 cmd.

One month after radiotherapy clinical evaluation
of the response was done. Response was judged
as complete (CR) when all clinical evidence of
the tumor had disappeared, -and persistent (PER)
when there was any evidence of tumor masses.
Follow-up period ranged from 1 to 94 ‘months
with a median 10 months.

Disease-free survival was calculated by Ka-
plan-Meier method and analyzed by logrank test.”
Disease-free interval was calculated from the
beginning of radiation therapy to the date of the
first failure or the date of last follow-up visit. Al
contingency tables were evaluated by chi- square
test® We evaluated some prognostic factors for
disease-free - survival such as cord mobility,
involvement of anterior commissure, field size,
position of the lesion, and T stage.

RESULT

Complete response (CR) was noted in 51 out
of 57 patients (89.5%) and persistent disease
(PER) in six patients (10.5%). The disease-free
survival rates at 3 and 5 years were 72.9% and
63.8%, respectively (Fig. 1).

Overall 13 failures (22.8%) were observed
including 6 PER lesions after initial radiotherapy.
All failures were progression or recurrence at the
primary site (Table 2). During follow-up seven
failures were noted among 51 CR patients for
whom salvage total laryngectomy for six patients
and partial laryngectomy for one patient were
done with successful salvage. Among six PER
patients, total laryngectomy for two patients and
partial laryngectomy for two patients were done
and two patients refused operation. Following
salvage surgery for the four PER lesions, three
were salvaged and one failed locoregionally.
Among the 13 failures ten (76.9%) were salvaged
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Fig. 1. Disease-free survival for all patients.

Table 2. Failure Pattern and Type of Salvage
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Fig. 2. Disease—free survival by location of the tumor
(Ant: anterior, Post: posterior).

Table 3. Prognostic Factors Predicting Disea-

Surgery se-Free Survival
No. of Failure Salvage Surgery Variables No. of patients 5YDFS (%) p value
T1 T2 PL TL Refused Position
Posterior 26 85.5 p<0.05
Persistent disease 4 2 2 7 2 Anterior 31 61.6
Vocal cord 5 2 1 6 - T stage
. T 44 69.6 N.S.
PL : Partial laryngectomy T2 13 51.3
TL : Total laryngectomy Cord mobility
“Failed at neck after total laryngectomy Normal 53 72.8 N.S.
Impaired 4 75.0
. . Field size
with surgery (Table 2). If we exclude two patients <25 om? 35 714 NS.
who refused surgery, only one patient failed after >25 cm? 22 756
I 2 i Anterior commissure
salvage surgery. The ultimate local control rat‘e at Fren 23 675 NS,
5 years was 92.3% and 47 out of 57 patients involved 14 85.1

(82.5%) were able to preserve their larynx.

The 5-year disease-free survival rates were
85.5% for posterior lesions, and 61.6% for anterior
lesions (p<0.05, Fig. 2). Cord mobility, involve-
ment of anterior commissure, field size, and T
stage did not impact disease-free survival (Table
3).

DISCUSSION

Local control in stage | glottic cancer ranges
from 80 to 90%. With surgical salvage of failures,
overal local control improves to approximately 90
to 100%, and the voice preservation rates are

5YDFS : 5-year disease-free survival
N.S. 1 Not significant

around 80 to 90%."*°"*2” Our local control rate
of 63.8% is much lower compared with these
results. One possibility is that our staging pro-
cedures were not adequate to select T1 lesions
and some higher stage cases may have been
understaged. Larynx CT or MRl were not
routinely checked for staging. Fletcher et al”
indicated that the major causes of radioresistance
of laryngeal cancer were the inappropriate
evaluation of tumor extension or deep invasion
and the problem of radiation technique such as
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insufficient dose or field. The extent of bulky
lesion tends to be inappropriately evaluated
because it is sometimes difficult to obtain detailed
information by laryngoscopy or even by fibers-
copy. Ultimate local control rate of 92.3% in our
study is, however, comparable with those results
because our results of salvage surgery were
good.

Akine et al. reported anterior commissure
involvement was associated with lower control
rates. However, Fletcher et al” showed this not
to be the case. We did not find anterior commi-
ssure involvement to impact local control. Poor
local control rates in some series for lesions with
anterior commissure extension might be secon-
dary to understaging or inadequate radiation dose
at the anterior commissure due to improper
treatment technique. A prominent feature of 6 MV
X-rays is the longer distance of secondary elec-
trons to attain an electronic equilibrium in com-
parison with photons of lower energies. Inade-
guate build-up of electrons may be found
beneath the skin of the neck and at the surface
of the vocal cord. The vocal cords are located on
the surface of an air cavity within the soft tissue.
At our institution all early stage vocal cord lesions
were treated with adequate dose distribution and
build-up at the anterior commissure. As stated
previously, patients were contoured and com-
puter-assisted planning was used with or without
wedges to insure adequate dose distribution within
the tumor volume. Doses were prescribed to a
gross tumor volume plus adequate margin with a
minimum daily dose of 2 Gy. In our analysis
patients with posterior lesions had a superior
disease-free survival than those with anterior
lesions. We could not find any reasonable
explanation for this. One thing we would like to
comment is that no patient with posterior cord
involvement failed, which might mean that there
was no underdose.

Geographic miss may, of course, be the cause
of local faiture. Lustig et al® reported no
correlation between increasing field size and local
control in the Patterns of Care study. Horwood et

20)

al®? reported that field size was an important

prognostic factor for local control in early glottic
cancer. It did not appear that field size impacted
local control in our patients. All initial recurrences
noted were in field and recurred 2-71 months
after initial radiotherapy.

T stage or cord mobility in our analysis was
not found to influence Ilocal control. Other
authors” '® have demonstrated vocal cord mo-
bility to be significantly’ related to local control
with irradiation. We thoL’:ght there might be selec-
tion factors in T2 disease, that is, we had select-
ed relatively early T2 lesions for radiotherapy. We
included T2 lesions which had a ventricular
involvement only or impaired cord mobility for
radiotherapy and excluded those with a subglottic
extension. Again some T1 lesions might be
understaged due to inadequate staging proce-
dures.

In conclusion, considering the high percentage
of voice preservation with initial radiotherapy,
radiotherapy should be the first choice treatment
of stage | glottic carcinoma.
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