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Abstract This study aimed to evaluate the efficacy and toxicity of concurrent chemoradiotherapy
and adjuvant chemotherapy for T2NO glottic squamous cell carcinoma. Between May 1993 and
March 2004, 32 patients with T2NO glottic squamous cell carcinoma received concurrent
chemoradiotherapy as the primary treatment modality for larynx preservation. Radiotherapy was
delivered five days a week using a once-daily fractionation of 2.0 Gy (median total dose: 70 Gy). The
chemotherapy regimen comprised carboplatin in 4 patients, carboplatin and tegafur and uracil in 7,
carboplatin and futraful in 2, and futraful in 19 patients. Twenty—four patients received adjuvant
chemotherapy with tegafur and uracil. Initial local tumor control was achieved in 30 patients (94%).
The 5-year overall survival and 5-year local control rates were 97% and 70%, respectively.
Univariate analysis revealed adjuvant chemotherapy as a significant prognostic factor for the local
control rate (P = 0.038). The 5-year local control rate in patients treated or not treated with adjuvant
chemotherapy was 82% and 42%, respectively. No significant differences in the local control rate
were noted in overall treatment time, total radiation dose, age, and disease extension to the subglottis.
With regard to adverse reactions, grade 3 neutropenia and grade 3 hepatotoxicity were observed in 1
and 2 patients, respectively. We observed no severe late complications (RTOG/EORTC criteria
Grade 3-4) related to this combination therapy. Concurrent chemoradiotherapy and adjuvant
chemotherapy was effective but with mild toxicity, and adjuvant chemotherapy significantly improved
local control. We suggest the use of this combination therapy for achieving a local control of T2NO
glottic squamous cell carcinoma.
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Introduction

Definitive radiotherapy is indicated as the
primary treatment for early glottic carcinoma and
has shown successful outcomes. Radiotherapy
has the advantage of preserving the laryngeal
structure and function in the majority of patients.
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The 5-year local control rates after radiotherapy
alone are 81—94% for T1NO glottic carcinoma and
67—80% for T2NO glottic carcinoma? ™ the
range in the case of T2NO glottic carcinoma is,
however, low and insufficient. Attempts that
have been made to improve the local control rate
include hyperfractionation or increasing fraction

size in once daily fractionation”

8)9)

or
chemoradiotherapy In addition, to reduce the
recurrence rate, adjuvant chemotherapy was
administered for head and neck carcinomas!? ™%

In the present study, to improve the local
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control rate and reduce the recurrence rate, we
administered chemoradiotherapy and adjuvant
chemotherapy for T2NO glottic carcinoma and
evaluated the efficacy and toxicity of this com-

bination treatment.
Materials and Methods

Between May 1993 and March 2004, a total of 32
patients with T2NO glottic squamous cell carcino-
ma received concurrent chemoradiotherapy as
the primary treatment for larynx preservation,
according to the International Union Against
Cancer (UICC, 1997) TNM classification system.
The 32 patients included 31 males and 1 female
with a median age of 69 years (range : 50—85
years). Patients with disease extension to the
supraglottis was 26 and/or subglottis 9. No
patient showed impaired vocal cord mobility.
The performance status was between 0 and 1
according to Eastern Cooperative Oncology
Group criteria. All patients had squamous cell
carcinoma. The chemotherapy regimen con-
sisted of carboplatin in 4 patients, carboplatin and
tegafur and uracil (UFT) in 7, carboplatin and
futraful in 2; and futraful in 19 patients. Carbo-
platin was administered intravenously once a
week or daily during the period of radiotherapy.
The carboplatin dose was 80 or 100 mg/week.
Chemotherapy with UFT or futraful alone was
administered daily during the period of radiother-
apy. In UFT, the oral dose of tegafur was 400
mg/day. The dose of futraful was 250 or 400
mg/day. Radiotherapy was delivered 5 days/
week using a once-daily fractionation of 2.0 Gy
(median total dose : 70 Gy, range : 60—70 Gy). All
the patients underwent radiotherapy with a
5-MV photon beam. Parallel-opposed lateral
fields with a field size ranging from 5 X 5to6 X 6
cem? were used. In all, 24 patients received
adjuvant chemotherapy with UFT, in which the
oral dose of tegafur was 400 mg/day. Initial
responses were evaluated 4 weeks after the
completion of the concurrent chemoradiotherapy.
The recurrence of the primary tumor and

metastasis were assessed by laryngoscopy, com-
puted tomography, and ultrasonography. The
overall survival rate and local control rate were
determined according to the Kaplan-Meier
method, and statistical significance was deter-
mined by a log-rank test. Data analyses were
performed using StatMate version III for Win-
dows. (ATMS Co., Ltd, Tokyo, Japan). For
identifying the significant prognostic factors for
local control rate, we reviewed adjuvant che-
motherapy regimen, overall treatment time
(OTT), total radiation dose, age, and disease
extension to the subglottis. Toxicity was asses-
sed during treatment, using the Common Termi-
nology Criteria for Adverse Events version 3.0.

Results

The follow-up period for all the patients was
12—164 months (median : 65 months). No patient
exhibited metachronous malignancy of another
primary organ. Initial local control of the prim-
ary tumor was achieved in 30 of the 32 patients
(94%). Two patients showing partial response
underwent total laryngectomy. Local recurr-
ence occurred in 8 of these 30 patients; of these 8
patients, 5 received adjuvant chemotherapy and 3
did not receive, and 6 underwent total laryngec-
tomy while 2 were diagnosed with inoperable
carcinoma. One patient with local recurrence
showed lymph node and lung metastasis. The
overall survival rate and local control rate are
shown in Figures 1 and 2. The 5-year overall
survival rate and the 5-year local control rate of
the 32 patients were 97% and 70%, respectively.

Adjuvant chemotherapy was administered to
24 of 30 patients who achieved complete response
after concurrent chemoradiotherapy. Adjuvant
chemotherapy was continued for 2—41 months
(median : 14 months). The 5-year local control
rate in patients treated or not treated with
adjuvant chemotherapy was 82% and 42%,
respectively. Univariate analysis showed that
adjuvant chemotherapy had statistically signifi-
cant impacts on the local control rate (Fig. 3).
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For all the patients, the range of OTT was 53—=380
days (median : 65 days). The local control rate
was analyzed by comparing the shorter OTT
group (< 65 days) with the longer OTT group (<
65 days) ; the 5-year local control rates were 74%
and 70%, respectively. In the case of the 24
patients who received adjuvant chemotherapy,
the range of OTT was 53—80 days (median: 65
days). The local control rate in this group was also
analyzed by comparing the shorter OTT group
(< 65 days) with the longer OTT group (> 65
days) ; the 5-year local control rates were 88%
and 78%, respectively. No significant differences
in the local control rate were observed with
respect to OTT, total radiation dose, age, and
disease extension to the subglottis.
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Fig. 1 Overall survival rate of 32 patients
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Fig. 2 Local control rate of 32 patients
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Fig. 3 Local control rates according to with or without
adjuvant chemotherapy (solid; adjuvant che-
motherapy (+), dotted line; adjuvant chemother-
apy (-), P = 0.038)

Table 1 Acute toxicity

Grade”
Parameter 1 2 3 4
Hematological
Leukocytes 11 2 0 0
Neutrophils 4 4 1 0
Hemoglobin 15 0 0 0
Platelets 12 1 0 0
Laryngitis 20 0 0 0
Hepatic toxicity 8 2 2 0

*Common Terminology Criteria for Adverse Events (version 3.0,
2003)

Data regarding the occurrence of acute toxicity
are listed in Table 1. With regard to acute
adverse reactions, grade 3 neutropenia and grade
3 hepatotoxicity were observed in 1 and 2
patients, respectively. Thus, the use of chemor-
adiotherapy and adjuvant chemotherapy did not
result in severe treatment-related acute toxicity.
We observed no severe late complications
(RTOG/EORTC criteria Grade 3-4) related to this
combination therapy.

Discussion

In most institutions, T2NO glottic carcinomas
are treated using conventional radiotherapy as
the primary treatment for laryngeal preserva-
tion ; however, treatment with conventional
radiotherapy alone for the local control of T2NO
glottic carcinoma is insufficient. Attempts that
have been made to improve the local control rate
include hyperfractionation or increasing fraction

size in once daily fractionation®™”

or
chemoradiotherapy®”. Ttoh et al. documented
that low-dose cisplatin and 5-fluorouracil che-
motherapy along with radiotherapy resulted in an
initial local control rate of 91%, and ultimate
laryngeal preservation by cordectomy was
achieved in all cases®. Taguchi et al. reported
that chemotherapy with carboplatin and UFT
along with radiotherapy led to an initial local
control rate of 95% and a 3-year local control rate
of 95%”. In the present study, the initial local
control rate was 94% and the 5-year local control

rate was 70%. Although the initial local control
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rate was adequate, the 5-year local control rate
was low. Several investigators have reported
that OTT is the most significant local control
factor in early glottic cancer®™®™'®  In this
study, for all the subjects, the median OTT was 65
days, and the analysis of local control rate by
comparing the shorter OTT group (< 65 days)
with the longer OTT group (>65 days) revealed
that the 5-year local control rates were 74% and
70%, respectively. Prolongation of the OTT may
result in a poor 5-year local control rate.

Some investigators have described that ad-
juvant chemotherapy administered after radical
treatment for head and neck cancer was effective
in reducing the rate of distant metastasis'.
Kurita H et al. suggested that adjuvant che-
motherapy for resectable oral squamous cell
carcinoma had a significant benefit in improving
disease—free survival'®. Fujii M et al sug
gested that adjuvant chemotherapy with UFT for
maxillary carcinoma was effective with regard to
not only the survival rate but also time to disease
progression’®. However, few studies have in-
vestigated the efficacy of adjuvant chemotherapy
in T2NO glottic carcinoma. In the present study,
24 patients received adjuvant chemotherapy with
UFT. The 5-year local control rate in these 24
patients who had achieved complete response
after concurrent chemoradiotherapy was 82%.
Six patients who had achieved complete response
after concurrent chemoradiotherapy did not
receive adjuvant chemotherapy ; the 5-year local
control rate in these 6 patients was 42%. There
was a statistically significant difference in the
local control rate between the 2 groups; therefore,
adjuvant chemotherapy with UFT can be consi-
dered to be efficient in reducing the rate of local
recurrence.

Recurrent or residual glottic carcinoma after
radiotherapy is commonly treated with total
laryngectomy. We experienced a residual tumor
in 2 patients and local recurrence in 8 patients.
Of these 10 patients, 8 underwent total laryngec-
tomy. Some investigators have reported that the

application of transoral laser microsurgery or
partial laryngectomy as a salvage treatment after
radiotherapy. Steiner W et al. documented
that 24 of 34 patients (71%) were cured with one
or more transoral laser microsurgeries for
recurrent glottic carcinoma'”. De Gier et al
reported that 50% of patients were cured with a
maximum of 2 transoral laser microsurgeries for
recurrent glottic carcinoma'®. Ganly Iet al.
documented that patients who underwent salvage
partial laryngectomy for recurrent early glottic
carcinoma exhibited an excellent survival out-
come: their 5-year overall survival and disease
specific survival 88% and 93%, respectively'?.
Watters GWR et al. reported that the 5-year
disease-related survival after partial laryngec-
tomy for recurrent laryngeal carcinoma was
97%*”. We need to consider transoral laser
microsurgery and partial laryngectomy as treat-
ment modalities for residual or recurrent glottic
carcinoma after definitive radiotherapy.

In conclusion, in this study, additional adjuvant
chemotherapy improved the local control rate of
T2NO glottic squamous cell carcinoma. Howev-
er, the local control rate of the patients treated
without adjuvant chemotherapy was lower than
those in the literature, and the number of the
patients in this study is too small to conclude the
superiority of the combination of concurrent
chemoradiotherapy and adjuvant chemotherapy.
Further investigation is necessary.
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