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ORIGINAL ARTICLE

T but not N stage predicts survival for patients with tonsillar
carcinoma treated with external radiotherapy and brachytherapy
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Abstract

Background. Our aim was to determine the efficacy of a therapeutic schedule including external radiation and brachy-
therapy in a consecutive and retrospective series of tonsillar carcinoma patients. Parients and methods. Ninety-six patients
with tonsillar carcinoma were treated between 1988 and 2000 and were followed up for at least for three years. All patients
were treated with accelerated hyperfractionated external radiotherapy, 68 patients had additional brachytherapy and 69
patients with advanced stages also received chemotherapy. There was no planned surgery even though 73% had N+ disease.
Eleven patients with persistent neck nodes underwent ultimate salvage surgery. Results. The overall three-year survival (OS)
was 70%. OS for the T stage was T'1 90%, T2 89%, T3 54% and T4 60%. The corresponding numbers for the N stage
were NO 61.5%, N1 73%, N2 78% and N3 66%. Accordingly OS was influenced by the T stage (p>0.001) rather than
by N stage. Only four patients with salvage surgery had viable tumour cells in the specimen, their survival was not inferior.
Discussion. The primary tumour stage is an essential determinant for survival in patients with irradiated tonsillar carcinoma.

Neck dissection should be confined only as a salvage procedure.

Most tonsillar carcinomas are associated with cervical
lymph node metastasis at first presentation. This
aggressive behavior has lead to many institutions sug-
gesting combined treatment with surgery and radio-
therapy. In the most recent decade, however, there
has been a trend towards full dose radiation in
combination with chemotherapy in advanced cases.
Surgery has become more an adjuvant salvage for
cases with persistent tumors after radiotherapy.

The reason for this development is primarily that
there has been a refinement of both pre-therapeutic
imaging with more accurate staging procedures as well
as a technical development of irradiation techniques.

We have used an unmodified therapeutic program
for patients with tonsillar carcinomas since 1988.This
includes accelerated hyperfractionated irradiation of
locoregional sites followed by interstitial brachytherapy
to increase loco-regional control without enhanced
late side effects. Patients with advanced disease stage
III-IV and good performance status have also received

induction chemotherapy. Surgery has been confined
to salvage patients.

The aim of the present study was to analyze the
effectiveness of our therapeutic program on survival
in a series of consecutive patients with tonsillar car-
cinomas and to determine the extent to which surgery
is worthwhile.

Materials and methods

Ninety-six patients with carcinoma of the tonsillar
region confirmed by biopsy from the tumour were
included in this retrospective and consecutive study.
They were treated from 1988 to 2000 and followed
up for at least three years at Sahlgrenska University
Hospital. The patients were staged according to the
AJCC system, including a CT scan or MRI of the
head and neck region and a plain chest x-ray. All
patients were assessed by a multidisciplinary team
where treatment options were suggested.
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All patients were treated with radiotherapy. An
external radiotherapy dose of 40.8 Gy was used for
T1-2 tumours, followed by a brachytherapy boost of
25-30 Gy given as an interstitial implant with a low-
dose rate (LDR) plastic tube technique and iridium
192. T3-4 tumours were treated with an external
radiotherapy dose of 64.6 Gy, and this was followed
by a brachytherapy boost of 10—-12 Gy. Clinical NO
disease received an external radiotherapy dose of
40.8 Gy to the area 2—4 bilaterally, while N1-3 dis-
ease received a dose of 64.6 Gy to the lymph node
area affected and 40.8 Gy to other areas of the neck.
Patients were treated with 3D-CRT using linear
accelerators with 6 MV photons. The planning target
volume (PTV) was defined as a tumour visible on
CT/MRI or clinical examination with a 1.5-2 cm
margin. An accelerated fractionation was used with
1.7 Gy BID and at least six hours between fractions.
All patients were treated with external radiotherapy
at a minimum dose of 40.8 Gy. Twenty-eight of the
patients were assessed not to receive brachytherapy
because of age and/or poor performance status.
Accordingly, 68 patients were treated with an inter-
stitial brachytherapy dose ranging between 10 and
30 Gy.

Sixty-nine patients with advanced stage, good
performance status and no severe co-morbidity also
received chemotherapy prior to radiotherapy. Induc-
tion chemotherapy consisted of cisplatin (100 mg/m?
day 1) and 5-flurouracil (1000 mg/m? day 1-5) for
two cycles (range 1-3). All 96 patients received radio-
therapy +/— chemotherapy. Eleven patients underwent
ultimate salvage surgery.

All patients completed the radiotherapy without
any unplanned interruptions. Evidence of mucositis
and nutritial status was assessed weekly during the
therapy. Patients were followed up at six weeks and
every third month for the first two years and every
six months thereafter for at least three years.

The survival rates were compared by using the
log-rank test and Kaplan-Meier’s graphs. We chose
overall survival as the end point. The patients who
died of another disease after three years of follow-up
or who were still alive after the follow-up were coded
as censored.

Results

In the 96 patients included in the study, the mean
age was 61 years ranging between 33 and 88 years.
Seventy-six percent of the patients were males and
24% were females. At the time of diagnosis, 26
patients had no palpable lymph node in the neck,
while 11 had N1, 41 N2 and 18 N3 (Table I). N+
stages (N1-3) were evenly distributed when compar-
ing T1-T2 (71%) with T3-T4 (74%) (Table II). The

Table I. TNM: Classification and three-year overall survival in
the study patients

Overall survival

TNM classification total survivors %
T1 10 9 90
T2 28 25 89
T3 33 18 54
T4 25 15 60
NO 26 16 61.5
N1 11 8 73
N2 41 32 78
N3 18 12 66
I 1 1 100
I 10 8 80
111 14 9 64
v 71 52 73

overall three-year survival was 70%. The overall
three-year survival according to T stage was 90% for
T1, 89% forT2,54% for T3 and 60% for T4. For N
stage we found a corresponding overall three-year
survival for NO, N1, N2 and N3 of 61.5%, 73%, 78%
and 66% respectively. There was only one patient in
stage I. The overall three-years survival rates for stage
II (n=10), III (n=14) and IV (n=71) were 80%,
64% and 73% respectively (Table I).

Eleven of these patients subsequently received
salvage surgery of the neck when there was a persis-
tent tumour palpable in the neck more than six
weeks after completion of the radio-chemotherapy
(Table III). The physical neck status was mostly con-
firmed by CT-scan examination. We found that seven
of these 11 patients who underwent salvage surgery
of the neck demonstrated no viable malignant cells
in the neck specimen.

Among the 85 patients treated with radiotherapy
+/— chemotherapy the survival rates were influenced
only by T stage and not by any other variable. The
p-value was <0.001 when we compared T1+T2
against T3+T4 (Figure 1). The p-value was still sig-
nificant after adjustment for the age and sex in over-
all survival. The NO tested against N1, N2 and N3
demonstrated no significant difference (Figure 2),
and neither did stage I+II tested against stage III+IV
(Figure 3).

No statistical difference was found in survival
rates between the patients who were treated
with chemo-radiotherapy and patients treated with

Table II. T and N stages in all patients group.

NO NI1-N3 YN+
T1 1 9 90%
T2 10 18 64%
T3 8 25 68%
T4 7 18 2%




Table III. TNM: Classification of 11 patients treated with surgery
of the neck owing to insufficient response to radio-chemotherapy.
n=number of patients

NO N1 N2 N3 n
T1 0 0 2 0 2
T2 0 0 0 0 0
T3 0 0 4 3 7
T4 0 1 1 0 2
n 0 1 7 3 11

additional surgery. Two of 11 patients in the salvage
surgery group died before three years. The number
of patients in this group was too small to make a
statistical analysis.

Discussion

In this retrospective series of patients with irradiated
tonsillar carcinoma, the three-year overall survival
rate was 70%. All patients were treated with acceler-
ated hyperfractionated radiotherapy and an addi-
tional brachytherapy boost in most cases in order to
increase the local dose and possibly local control.
Advanced stages also received induction platinum
based chemotherapy. Induction chemotherapy was
chosen instead of concomitant regimens due to the
use of accelerated fractionation and the risk of severe
acute mucositis, even though meta-analyses have
shown an even better effect with concomitant chemo-
therapy [1]. In cases of persistent or recurrent dis-
ease, salvage surgery was considered.

The outcome of the patients was primarily depen-
dent on the primary tumour status. Thus, overall
three-year survival was 90%, 89%, 50% and 60% for
patients with T1, T2, T3 and T4 disease respectively.
These figures are consistent with those of Wong [2].
On the other hand, we found no significant difference
in the survivals between negative (NO) and positive
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Figure 1. Overall survival by T stage n=85.
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(N1-N3) status. Our results however are partly in con-
trast to Perez [3], Shirazi [4] and Charbonneau [5],
who demonstrated that both the primary tumour size
and the nodal status were correlated to survival irre-
spective of the treatment received. N-stage has been
considered the strongest prognostic factor for survival.
Perez [3] concluded that a combination of surgery and
postoperative irradiation in patients with T3-T4
tumours offers the best tumour control.

Conversely, Mendelhall [6] demonstrated that
radiotherapy provides cure rates that are as good as
those after surgery and is associated with a lower rate
of severe complications. This observation was similar
to that of Chen et al. [7], although most of their
patients treated with the combination of external and
interstitial radiotherapy were presented with tongue
base carcinomas.

In a previous study Mendenhall et al. [8]
concluded that radiotherapy alone or in combination
with planned neck dissection remains the treatment
of choice for patients with tonsillar carcinoma and
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that concomitant cisplatin-based chemotherapy is
considered in advanced disease.

However, we are not convinced that neck dissection
should be planned in advance. Gourin [9] demon-
strated that only 29% of patients with predominantly
oropharyngeal cancers were histopathologically posi-
tive in the planned postradiologic neck dissection
specimens.

Accordingly 71% of the patients would then be
over-treated on the condition that the histopatho-
logical analyses of the neck specimens were reliable.
There is also support for the view that salvage
surgery based on positive fine needle aspiration cytol-
ogy may be optimal and sufficiently beneficial for
the patient. In this context, PET-CT does not seem
sufficiently specific or sensitive to reliably predict the
need for post treatment neck dissection [9]. Galati
[10] demonstrated that 62% had died of the disease
after the attempt of salvage surgery after failing
irradiation therapy. Peters [11] observed that in
patients with clinical evidence of persisting or recur-
rence of neck nodes four to six weeks after radio-
therapy an employed neck dissection will recognize
that only 50% of the specimens contain viable tumour
cells. Furthermore, even partial responders to radio-
therapy need not have remaining viable tumour cells
despite initial histopathological evidence of malig-
nancy [12,13]. In our study we found that nine of
11(80%) patients with persisting post radiation neck
nodes were disease-free for at least three years after
salvage neck dissection. Seven of these patients were
without viable cancer cells in the histopathologic
neck specimens.

At our institution we have seen a remarkable
improvement of irradiated tonsillar carcinoma patients
survival during the last 30 years [14]. This most cer-
tainly depend on the development and refinement of
external radiotherapy and brachytherapy and the
addition of chemotherapy, but also has to do with
improved diagnostics in neck nodes with unknown
primaries. Consequently, after an undefined primary
assed by MRT of the oropharynx and neck tissues,
patients over 40 years of age presenting with cervical
cyst in the neck routinely undergo ipsilateral tonsil-
lectomy for serial sectioning for histopathological
analysis at our institution irrespective of cytological
findings in the cyst [15].

Another aspect is that the average age of the
patients with tonsillar carcinoma has decreased and
the total incidence has significantly increased [16].
The association with human papilloma virus DNA
has been identified in several cases [17-19] with a
more favourable prognosis than other tonsillar carci-
noma. These observations suggest that several tonsil-
lar carcinomas may be induced by environmental
factors and that a “new” subset of cancers is appearing

on the clinical stage in association with the discovery
of new molecular biologic markers. This in turn may
explain different sensitivities to various treatment
strategies.

In conclusion, the primary T-stage seems to be an
essential factor for survival in patients with irradiated
tonsillar carcinoma. The N-stage seems to a lesser
extent influence prognosis. Radiotherapy provides a
good cure rate compared to primary surgery. Neck
dissection should be confined to patients with per-
sistent or recurrent neck disease.
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