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DEFINITIVE RADIOTHERAPY WITH OR WITHOUT CHEMOTHERAPY

FOR RESECTABLE HEAD AND NECK CANCER
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Purpose: To retrospectively analyze the feasibility, toxicity and outcome of definitive
radiotherapy with or without chemotherapy for patients with resectable head and neck
cancers.

Materials and Methods: Thirty patients with resectable head and neck cancers were
treated with definitive split-course radiotherapy with or without concurrent chemotherapy.
One patient had stage 1, 4 stage I, 3 stage {ll and 22 stage IV diseases. Radiotherapy
was given once daily or twice daily with total dose of 68-74 Gy. Chemotherapy included 2
cycles with CDDP+/-5FU during radiotherapy, and 2 cycles with CDDP+5FU after radia-
tion treatment. Survival outcome was calculated by the Kaplan-Meier method. Prognostic
factors were determined by log-rank test.

Results: The median follow-up time was 50.8 months. The 4-year overall survival, dis-

ease-free survival and locoregional control rates were 55.7%, 64.9% and 75.8%, respec-
tively. Treatment-related toxicities were tolerable. T1/T2 diseases were associated with
better locoregional control (p= 0.03). The presence of residual disease on post-treatment
MRI or CT was the prognostic factor for overall survival (p= 0.05), disease-free survival
{p= 0.009) and locoregional recurrence-free survival (p= 0.0001).

Conclusion: Definitive radiotherapy with or without chemotherapy can be an alternative
to radical surgery for patients with resectable head and neck cancers, with acceptable
toxicity and outcome. The presence of residual disease on post-treatment imaging stud-
ies demands further investigation and possibly salvage treatment.

[Therapeut Radiol Oncol 1999; 6: 33 - 39 ]
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INTRODUCTION satisfactory, with the survival rate below 40%
and locoregional control rate less than 50% [8].

Combinations of surgery and radiotherapy
are the standard treatments for patients with
locally or regionally advanced head and neck
cancer. However, the treatment outcome is not

Radical surgery is usually associated with func-
tional or cosmetic compromise in swallowing,
respiration, and phonation. Several institutions
have tried to preserve both organ and function
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by the use of non-surgical treatment modalities.
With induction chemotherapy followed by
radiotherapy [12], concurrent chemotherapy and
radiotherapy [13], or hyperfractionated radio-
therapy [6], the promising rate of organ preser-
vation has been obtained in selected groups of
patients. We reported the experience at Koo
Foundation Sun Yat-Sen Cancer Center, in the
treatment of resectable head and neck cancers,
using split-course radiotherapy with or without
chemotherapy.

MATERIALS AND METHODS

From May 1990 through July 1996, 30
patients with resectable head and neck cancer
(excluding NPC) were treated with definitive
radiotherapy with or without chemotherapy at
Koo Foundation Sun Yat-Sen Cancer Center.
Twenty-seven patients were male and 3 were
female. Age ranged from 25 to 75 years old,
with mean age of 56 years old. All patients had
the primary tumor at head and neck region,
excluding nasopharynx. The locations of the
original tumors were listed in Table 1. All
patients had biopsy of the primary tumor, and
squamous cell carcinoma was confirmed by the
pathologist. All the primary tumors and the
neck lymphadenopathies were evaluated to be
resectable by the otolaryngologist.

The pre-treatment work-up included MRI

Table 1. The sites of the original head and neck

cancers
Site No. Percent
Oral tongue 5 17
Base of tongue 2 7
Tonsil 10 33
Oropharyngeal wall 2 7
Palate 3 10
Hypopharynx 5 17
Buccal mucosa 1 3
Maxillary sinus 1 3
Supraglottic larynx 1 3

or CT scan of head and neck, chest radiograph,
liver sonography and whole body bone scan. All
patients had no evidence of systemic metastasis
before the treatment. The stage was based on
AJCC classification. One patient had stage I
disease, 4 stage II, 3 stage Il and 22 stage IV. T
and N stages were listed in Table 2.

The treatment was split-course radiotherapy
with or without chemotherapy. The radiation
ports included the gross tumor and neck nodal
regions. The primary tumor and upper neck
were treated with bilateral opposed ports, while
lower neck and bilateral supraclavicular fossae
with anterior-posterior port. The radiation dose
was 70 Gy for the gross primary tumor and neck
lymphadenopathies, 50 to 60 Gy for the neck
and bilateral supraclavicular fossae with risk of
microscopic spread. The fraction size was 2 Gy
for once daily and 1.2 Gy for twice daily treat-
ment. One-week rest was prescribed after 44 Gy
for once daily and 43.2 Gy for twice daily radia-
tion treatment.

Cisplatinum ( CDDP) was administered in
bolus intravenously with 60 mg/m’ on day 1,
and 5-FU (5-fluorouridine) in continuous infu-
sion with 600 mg/mz/day from day 1 to 5. The
second cycle of chemotherapy was given after
1-week rest on week 5, with the same regimen
and dosage. CDDP alone was given for patients
treated with hyperfractionated radiotherapy to
avoid severe mucositis. Two cycles of chemo-
therapy were given 1 and 2 months after com-
pletion of radiotherapy, with the dose escalation
of CDDP 80 mg/m’ on day 1 and 5-FU 800
mg/m’/day from day 1 to 5.

MRI or CT scan of head and neck was per-
formed 3 months after completion of radiothera-

Table 2. T and N stage

NO 1 4 0 3 8
N1 0 1 2 1 4
N2 2 7 S 4 18
Total 3 12 7 8 30




CCRT for resectable head and neck cancer 35

py to evaluate the treatment response. The
patients were followed at out-patient clinic
every 3 months for 2 years and every 6 months
for 3 years. Chest radiograph and liver sonogra-
phy were performed every 6 months for 3 years.
MRI or CT scan of head and neck was per-
formed once a year for 3 years.

Locoregional recurrence was defined as the
presence of any biopsy-proved recurrence at
head and neck region. Distant metastasis was
defined as the disease recurrence outside head
and neck region. Second malignancy was
defined as new development of malignancy of
different histology from the original head and
neck tumor. The patients were followed until
the last visit or death. Survival was calculated
with Kaplan-Meier method. Prognostic factors
were analyzed by log-rank test. Significance
level was defined as p < 0.05.

RESULTS

The medium follow-up is 50.8 months,
ranging from 38.5 to 88.5 months. Twenty-five
patients received conventional once daily radio-
therapy. Four patients had hyperfractionated
radiotherapy, and 1 patient had combination of
once-daily and twice-daily treatment. The radia-
tion dose to the primary tumor ranged from 68
to 74 Gy with mean dose of 70.72 Gy. Five
patients had radiotherapy alone. One patient had
1 cycle, 9 had 2 cycles, 6 had 3 cycles and 9 had
all 4 cycles of chemotherapy. Fourteen patients
were alive and 16 dead. Seven patients had
locoregional recurrence. All of them died of pri-

Table 3. Treatment-related toxicity

mary disease. Six patients had distant metasta-
sis, 5 of them had lung metastasis and 1 had
both lung and bone metastases. Thirteen
patients were alive and disease-free. Nine
patients died of primary disease, including 7
patients with local recurrence and 2 with distant
metastasis. Five patients died of non-cancer dis-
ease, including 3 of pneumonia, 1 of UGI bleed-
ing, and 1 of hepatocellular carcinoma. Three
patients had secondary lung cancer and 2 of
them died of disease. The treatment-related tox-
icities were tolerable (Table 3).

The 4-year overall survival, disease-free
survival, and local control rates were 55.7%,
64.9%, and 75.8%, respectively. The survival
curves were shown in Fig 1-3. By log-rank test,
the presence of residual disecase on the post-
treatment MRI or CT scan of head and neck was
the significant factor for worse overall survival
(4-year 22% v.s. 70%, p= 0.05), disease-free
survival (4-year 33% v.s. 79%, p= 0.009) and
locoregional recurrence-free survival (4-year
33% v.s. 95%, p= 0.0001). T1/T2 disease was
the significant factor for better locoregional
recurrence-free survival (4-year 93% v.s. 57%,
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Figure 1. Overall survival

Toxicity Gr. 0 Gr. 1 Gr. 11 Gr. 1II Gr. IV Total
Body weight loss 11 (37%) 12 (40%) 7 (23%) 30
Mucositis 15 (50%) 14 (47%) 1 (3%) 30
Nausea/Vomiting 19 (63%) 3 (10%) 5(17%) 3 (10%) 30
Anemia 15 (50%) 9 (30%) 4 (13%) 2 (71%) 30
Leukopenia 15 (50%) 11 (37%) 2 (71%) 1 (3%) 1 (3%) 30
Thrombocytopenia 30 (100%) 30
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Figure 2. Disease-free survival

Table 4. Analysis of prognostic factors (p value)
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Figure 3. Locoregional recurrence-free survival

Overall survival

Disease-free survival

Local control

Sex 0.06
Age=<50vs.>50 0.64
T1-2 v.s. T3-4 0.34
N- v.s. N+ 0.99
Chemotherapy or not 0.80
Tonsil CA or not 0.07
Residual disease* 0.05
Local recurrence 0.0000

0.16 0.34
0.89 0.84
0.53 0.03
0.54 0.30
0.27 0.36
0.83 0.23
0.008 0.0001

Log-rank test

*: presence of residual disease on the post-treatment MRI or CT scan of head and neck

p= 0.03), but not for disease-free survival (p=
0.53) and overall survival (p= 0.34). The locore-
gional recurrence was associated with the sig-
nificantly worse overall survival (p= 0.0000).
The other factors, including age, sex, N stage,
chemotherapy or not, primary tonsillar cancer or
not, do not achieve the level with significance
(Table 4).

DISCUSSION

Radical surgery followed by post-operative
radiation treatment has been the standard treat-
ment recommendation for patients with locally
or regionally advanced head and neck cancers.
Kramer et al. indicated the 4-year survival rate
of 36% and 4-year locoregional control rate of
57% in the final RTOG 73-03 report [8].
Radical surgery is usually associated with the
significant functional and cosmetic compro-

mise, including swallow, respiration and phona-
tion. The typical examples are total or near-total
glossectomy, partial or total laryngectomy, and
tracheostomy. Several study groups have been
trying to preserve organ function by the use of
induction chemotherapy followed by concurrent
chemoradiotherapy [12], concurrent chemora-
diotherapy [13], or hyperfractionated radiother-
apy [6]. The outcome results are similar to the
historical control, but functional preservation
and quality of life are a lot better. Our experi-
ence indicated the 4-year overall survival, dis-
ease-free survival and locoregional control rate
of 55.7%, 64.9%, and 75.8%, respectively,
which were consistent with the above men-
tioned study groups.

The treatment-related toxicities were tolera-
ble and manageable. All patients completed the
radiation treatment without major deviation
or interruption. However, the compliance to
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chemotherapy was unsatisfactory. Thirty per-
cent of patients completed 2 cycles of concur-
rent chemotherapy and another 30% had all 4
cycles of chemotherapy as designed originally.
Al-Sarraf et al. reported the compliance rate of
63% and 55% for the concurrent and the adju-
vant chemotherapy, in the randomized trial of
chemoradiotherapy for nasopharyngeal cancer
[2]. Chemotherapy has been widely applied in
the neoadjuvant and adjuvant treatment for head
and neck cancers. The benefit in the overall sur-
vival [2], locoregional control {2], metastasis-
free survival [9] and survival parameters in the
meta-analysis of randomized trials, has been
confirmed [5]. Adelstein et al. reported better
relapse-free survival and less systemic metasta-
sis for patients with concurrent chemotherapy
and radiotherapy, as compared to radiotherapy
alone in their randomized trial for resectable
head and neck cancers [1]. Further effort to
improve the compliance to chemotherapy is
demanded.

In the analysis of prognostic factors, the
patients with T1/T2 tumors had better locore-
gional control as compared to T3/T4 tumors.
Furthermore, the presence of residual disease on
the post-treatment MRI or CT scan of head and
neck bore the significant factor for worse
locoregional control, disease-free survival and
overall survival. Tumor size has been identified
to be one of the most important factors in the
treatment of head and neck cancers. Janot et al.
indicated that T stage was the only significant
factor associated with locoregional failure, in
their detailed and prospective analysis of clini-
copathological parameters [7]. Tumor response
to induction chemotherapy or concurrent
chemoradiotherapy is an important indicator in
the survival analysis. Spoulding et al. reported
that patients with no histologic evidence of
tumor had a better disease-free survival than
those with persistent disease, in VA Laryngeal
Cancer Study Group with induction chemother-
apy [11]. They also indicated that patients with

complete response had better disease-free sur-
vival than partial responders. The most common
policy for organ preservation with the non-
surgical treatment is to determine the tumor
response after induction chemotherapy, or con-
current chemotherapy and radiotherapy with 40-
50 Gy [1, 10, 12, 13]. Our result was consistent
with these findings, indicating that the presence
of residual disease on post-treatment imaging
studies was associated with the worse outcome.
However, we did not have the biopsy of the cor-
responding lesion for the tissue diagnosis of
residual disease. Further investigation and pos-
sibly salvage surgery might be indicated for
these patients at completion of concurrent
chemoradiotherapy.

Currently reported series with non-surgical
modalities for organ preservation have made a
lot of progress in the treatment of head and neck
cancers. The VA (Veterans Affairs) Laryngeal
Cancer Study Group reported the 2-year sur-
vival rate of 68% and larynx-preserving rate of
64%, with the induction chemotherapy followed
by definitive concurrent chemoradiotherapy if
CR or PR obtained [12]. Brizel et al. indicated
the 3-year survival rate of 55% and locoregional
control rate of 70%, with the concurrent chemo-
therapy and hyperfractionated radiotherapy, for
both resectable and unresectable head and neck
cancers [4]. EORTC conducted a phase III ran-
domized trial for larynx preservation in pyri-
form sinus cancer, comparing induction
chemotherapy followed by definitive radiother-
apy if CR (complete response) or PR (partial
response) achieved, with the traditional radical
surgery and post-operative irradiation [10]. The
3-year locoregional control rate was 57% and
median survival was 44 months for patients
with chemoradiotherapy. The other EORTC
(European Organization for Research and
Treatment of Cancer) randomized trial reported
the 5-year locoregional control rate of 59% for
patients with oropharyngeal carcinoma treated
with hyperfractionated radiotherapy [6]. In
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comparison with RTOG 88-24 report, the 3-year
overall survival, disease-free survival and
locoregional control rate were 48%, 57%, and
81%, respectively, for patients with stage III and
IV resectable head and neck cancers treated
with radical surgery and postoperative concur-
rent chemoradiotherapy [3]. The Cleveland
group reported the 3-year relapse-free survival
of 67% and organ-preserving survival of 57%,
in their randomized trial for patients with
resectable stage III/IV squamous head and neck
cancers treated with concurrent chemoirradia-
tion [1]. Most of the update results are encour-
aging and indicate that definitive radiotherapy
or combination of chemotherapy and radiothera-
py can be an alternative treatment modality to
radical surgery in the selected group of patients.
It also demands the comprehensive team work
in the design of treatment combination and the
detailed patient care.
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