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Purpose
Mobile tongue cancer is one of the most common squa-

mous cell carcinomas located in the oral cavity [1, 2], affect-
ing mostly older men with a history of long-term exposure
to tobacco and alcohol [3]. Recently in many countries an
increasing incidence of tongue cancer is observed, parti-
cularly among women and young men [3-7]. It is estimat-
ed that 3-6% of all tongue cancers appear in patients under
40 years [4, 6, 8, 9].  

In early stage tongue cancer there is no standard treat-
ment scheme and either surgery or radiotherapy can
achieve a relatively similar overall survival rate [10].
Tumour resection is usually concerned with some post-
operative cosmetics and functional tongue defects, i.e. in
swallowing, chewing or speaking [6]. Definitive radio-

therapy allows one to preserve tongue function, which is
especially important among young patients. Radical radio-
therapy in early stage tongue cancer can consist of EBRT
(external beam radiotherapy) given to the tumour and/or
local lymph nodes and brachytherapy. Sole interstitial
brachytherapy or as a “boost” offers a high dose to the
tumour while sparing normal tissues, short overall treat-
ment time, good local control, preservation of tongue and
good quality of life [11-14]. 

The role of LDR brachytherapy in mobile tongue can-
cer is well documented, but there is still only a limited
number of papers devoted to HDR-BT [7, 15, 16]. In Gli-
wice Institute, in mobile tongue cancers, HDR-BT has been
successfully used for many years either as a sole treatment
or in combination with EBRT. 

Clinical Investigations
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Abstract
Purpose: In early stage mobile tongue cancer radical radiotherapy offers good local control and organ preservation,

which is especially important in the group of young patients. In our department, for many years HDR-BT has been
performed in mobile tongue cancers as a sole treatment or as a “boost” with EBRT. The aim of the study was to show
our experience with HDR-BT in early stage mobile tongue cancers among young patients. 

Material and methods: From 2001 to 2006 in Maria Skłodowska-Curie Memorial Cancer Centre and Institute of
Oncology, Gliwice Branch, five patients under 45 years with mobile tongue cancer were treated with HDR brachytherapy
(T1N0M0 – 3/5 and T2N0M0 – 2/5); 4 with HDR brachytherapy “boost” and 1 as a sole treatment. One woman was
previously treated with tumour resection, but because of positive surgical margins was referred for radiotherapy. All
patients had clinically negative lymph nodes, without dissection. They were treated with interstitial HDR-BT 
(3-8 catheters). In 4 patients treated with HDR-BT as a “boost”, total doses ranged from 18 to 21 Gy given in 6-7 fractions
(twice a day, 3 Gy per fraction). Total doses in EBRT (to local lymph nodes and tumour bed) ranged from 50 to 60 Gy
(1.8-2 Gy per fraction 5 days/week). One patient, treated with radical HDR brachytherapy, received 45 Gy in 10 fractions
and 50 Gy in EBRT to regional lymph nodes.

Results: We did not notice local recurrences or distant metastases in our group of patients. Median follow-up was
67 months (range 47-79 months). All patients preserved normal tongue function. A severe late complication occurred
in 1 patient – fracture of the mandible. 

Conclusions: In the analysed group of young patients with mobile tongue cancer interstitial HDR brachytherapy
in combination with EBRT was an effective and well tolerated treatment modality which allowed preservation of the
tongue and its function. 
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Material and methods
In Maria Sklodowska-Curie Memorial Cancer Centre

and Institute of Oncology, Gliwice Branch, from 2001 to
2006, 5 young patients (under 45 years) with early stage
mobile tongue cancers were treated with HDR brachythe-
rapy (T1N0M0 – 3/5 and T2N0M0 – 2/5). Medium age was
33.2 years (range 23-43 yrs). There were 4/5 women and
1/5 man. Only one patient had been smoking, for 12 years.
None abused alcohol. In histopathological examination in
all cases squamous cell carcinoma was found (G1 and G2).
One patient was treated previously with tumour resection,
but because of positive surgical margins was referred 
for radiotherapy. All patients had clinically and in CT 
negative lymph nodes, without dissection. Interstitial
brachytherapy was performed before EBRT. Catheters
were inserted by a trocar needle into the tumour or tumour
bed under general anaesthesia by a brachytherapist. The
end of each catheter was switched to the surface of the
tongue. During therapy dental care and shielding was
used. HDR-BT was performed with an afterloading Ir192
source. The treatment planning was based on X-ray. 
The active lengths of catheters were marked on the radio-
graphs and the catheter points were digitized into the 
PLATO-3D planning system. Reference points were set 
5-8 mm from the catheters. 

Patients were treated with interstitial HDR-BT (3-8 ca-
theters). The number of catheters was determined by the
extent of the target volume (tumour +0.5-1 cm safety mar-
gin). Total doses in four patients treated with HDR-BT as
a “boost” ranged from 18 to 21 Gy given in 6-7 fractions
(twice a day, 3 Gy per fraction). EBRT was administered
2-3 weeks after brachytherapy. Total doses to local lymph
nodes and tumour ranged from 50 to 60 Gy (1.8-2 Gy per
fraction, 5 days/week). The spinal cord was shielded after
45 Gy. No chemotherapy was administered in our group
of patients. One patient who was treated with sole HDR
brachytherapy received 45 Gy in 15 fractions (twice a day,
3 Gy per fraction) and then 50 Gy in EBRT to local lymph
nodes (3 weeks after HDR-BT). 

Results
During brachytherapy the following acute reactions

were observed: temporary pain (2/5), oedema (1/5) and
dysphagia (2/5). Most symptoms resolved within two
weeks. Acute and late toxicity after EBRT was evaluated
according to the Dische scale. The most common acute
complications were: pain (3/5) and dysphagia (4/5).
A severe late complication occurred in one patient – frac-
ture of the mandible. Patients were followed up every 
3-6 months after the end of therapy. The follow-up period
from the beginning of treatment ranged from 47 to 79
months. There were no local failures or distant metastases
in that group of young patients with mobile tongue can-
cer. All patients preserved normal tongue function. 

Discussion
The main goal in early stage mobile tongue cancer is

complete tumour removal and preservation of the organ

with its function [7, 16, 17]. Because there is no standard
treatment schedule, surgery, radiotherapy, chemoradio-
therapy or combined treatment is possible [6, 14, 18]. The
decision to choose a method should be made taking into
account also the potential quality of life, especially in
young patients with tongue cancer [10, 11, 16]. Primary
surgery for early stage tongue cancers is usually concerned
with tongue dysfunction and permanent disability [19].
Surgical ablation of tongue cancer may lead to severe
impairment in speech, chewing or swallowing [20] and
even recent progress in reconstructive surgery is usually
not sufficient to restore the complex anatomy and function
of the tongue [19]. Mobile tongue cancers can also be effec-
tively treated with radiotherapy [13, 18]. It was shown that
in early stage tongue cancer both surgery with EBRT 
and EBRT with interstitial brachytherapy are effective at
a similar level, with a local failure rate of 15-25% [6]. Inter-
stitial brachytherapy is the most conformal technique
which increases the dose to the target while sparing nor-
mal tissues [7,11,12] and it is recommended by the Ame-
rican Brachytherapy Society as a component of the treat-
ment in head-and-neck tumours [15]. The role and
effectiveness of LDR brachytherapy in tongue cancer is
very well documented, but there are only a limited num-
ber of papers on HDR-BT [7, 11, 13, 15]. 

In HDR-BT there is no standard treatment scheme, i.e.
total doses, fractionation doses and treatment duration dif-
fer between centres [1, 7, 11, 13, 21]. In the literature there
are reports of a high risk of complications [21] and bad
local control in HDR-BT [22]. It is suggested that the role
of HDR is controversial in tongue cancers because of the
high rate of severe complications and poor local control 
[7, 11, 22]. In our twenty years of experience, including in
tongue cancers, HDR-BT is a very good, effective and safe
method of treatment [11]. We have our own scheme of
treatment either in radical interstitial HDR-BT or as
a “boost” with EBRT. Our fractionation dose in tongue can-
cer is 3 Gy twice a day up to a total dose of 45 Gy in radi-
cal HDR-BT and 18-21 Gy in combination with EBRT. It
allows us to have small number of severe complications
and good local control [11]. In our opinion the bad results
in some studies with HDR-BT in early stage tongue can-
cers may be connected with too high dose per fraction and
high total doses. It has been reported that about 80-90% of
stage I and II tongue cancers could be locally cured with
LDR-BT alone [2, 7, 16]. In our small group of young pa-
tients (under 45 years) no one developed local failure or
lymph node metastases. In some publications there are also
reports that HDR brachytherapy is an effective method
with complication rates similar to low-dose-rate bra-
chytherapy [12]. In some studies interstitial brachythera-
py, especially HDR-BT, gives poor cosmetic and functio-
nal results in tongue preservation, causing hemiatrophy
[22] and osteonecrosis [7, 13]. In our small group we
observed fracture of the mandible only in one case. 

Another very important issue is the neck lymph node
status [14], because usually within a year they can deve-
lop metastases and in early cancer stages the rate of
involved lymph nodes ranges between 8 and 33% [10].
There is no standard treatment scheme in clinically nega-
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tive neck lymph nodes. Either elective radiotherapy or sur-
gical dissection is possible, but in some hospitals a watch-
ing policy is preferred [14, 17, 18]. In our department neck
lymph nodes are irradiated, usually up to 50 Gy. Patients
in our small group did not develop lymph node meta-
stases. 

In the literature there are suggestions that oral cavity
cancers can be more aggressive among young patients [4,
6, 8, 9] and that this group may need special procedures.
Recently it was found that in contrast to the older popula-
tion, young people reported never having smoked or con-
sumed alcohol excessively [3]. It is suggested that there are
possible other risk factors for carcinogenesis, i.e. exposure
to formaldehyde, chronic immune defects, immunosup-
pression or some viral infections such as HIV, HPV and
EBV [3, 4, 23].

We may expect that the number of young patients with
tongue cancers who require good and effective therapy
with organ preservation strategies will increase. In our
opinion interstitial HDR-BT in carefully selected patients
with individual treatment planning may be a very good
option.

Conclusions
In our group of young patients with mobile tongue can-

cer interstitial high-dose-rate brachytherapy in combina-
tion with EBRT was an effective and well tolerated treat-
ment modality which allowed preservation of the tongue
and its function. 
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