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DEFINITIVE RADIOTHERAPY FOR CARCINOMA OF THE ORAL TONGUE

To-Wal LEUNG, ANNE W. M. LEE and DAvID K. K. CHAN

This is a retrospective analysis of 117 patients with carcinoma of the oral tongue treated by definitive
radiotherapy during 1979-1990. Sixty-seven per cent of patients presented with T1-2 disease. Their
cumulative incidence of local failure was 10% (5/50) for those suitable for treatment with implant
alone, 81% (13/16) for those treated with external irradiation alone and 67% (8/12) after combined
treatment. These differences could largely be explained by selection factors as smaller and less bulky
tumours generally were selected for implant treatment. Among the patients who achieved local control,
there was no incidence of regional relapse (0/9) for those with elective neck irradiation, but 33%
(15/46) for those without. This incidence correlated with size of primary tumour. Radiotherapy
achieved effective local control in 13% (5/39) of T3—4 tumours, and regional control in 43% (12/28)
of N1-3 cases. Only 32% (24/76) of patients with local and/or regional recurrence were successfully
salvaged. Ways of improving the treatment are discussed.

Achievement of locoregional control is crucial for sur-
vival of patients with carcinoma of the oral tongue, as very
few die of distant failure alone. To achieve this primary
goal with minimal dysfunction is a great challenge to the
oncologist. The choice of treatment for local and regional
disease remains controversial. While surgery (with or with-
out postoperative irradiation) is the most widely accepted
modality for relatively advanced cases (1), recommenda-
tion for early primary tumours varies from glossectomy to
different modes of radiation therapy (RT) (2-10). Policy
adopted for clinically node-negative cases varies from ob-
servation (11) to elective neck dissection (12, 13) or irradi-
ation (14-16).

The present study includes a retrospective analysis of a
series of patients with carcinoma of the oral tongue treated
primarily by RT with curative intent. Based on the findings
the effectiveness and limitation of RT is analysed and
possible ways to improve the treatment are discussed.
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Material and Methods

During the years 1979 to 1990, 125 previously untreated
patients with carcinoma of the oral tongue (the part
anterior to the circumvallate papillae) were selected for
definitive RT with curative intent at our institute. Only
117 were evaluable since 8 patients did not complete the
planned treatment. The male to female ratio was 1.8:1,
and the median age 56 years (range = 19-80 years). All
patients were observed until death or for a minimum
period of 2 years (including those who were subsequently
lost to follow-up). Histologically, all were squamous cell
carcinomas; 52% well differentiated, 28% moderately, 7%
poorly differentiated, and 13% unclassifiable concerning
differentiation. The primary tumour was located at the
lateral border of the tongue in 82%, at the inferior surface
in 13%, at the dorsum in 3.5% and at the tip in 1.5% of
the patients. Table 1 shows the TNM and stage distribu-
tion as classified by the fourth edition of the American
Joint Committee for Cancer Staging and End Results
Reporting (1992). None of the patients had distant meta-
stases at presentation, and the ratio of early (I, II) to
advanced (III, TV) stage was 1.5:1. Only 24% of patients
had overt regional involvement at the time of diagnosis:
8.5% presented as N1, 14.5% N2, and 1% N3.

Various treatment techniques and doses were used de-
pending on the extent of disease (Table 2). The policy
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Table 1
TNM and stage distributions (%) according to the AJCC staging
system
A. T and N categories
NO (%) NI (%) N2(%) N3 (%) Total (%)
T1 45 (39) 0 0 0 45 (39)
T2 26 (22) 3(3) 4(3) 0 33 (28)
T3 5(4) 1(1) L (1) 0 7 (6)
T4 13 (11) 6 (5) 12100 1(D 32(27)
Total 89 (76) 10 (9) 17(14)  1(1) 117 (100)
B. Stage
Stage Number (%)
I 45 (39)
II 26 (22)
111 9(8)
v 37 (31)

All patients were MO.

Table 2

Irradiation methods used in different stages

Irradiation Number of patients in each stage
method

I I I v Total
Implant alone 38 12 1 0 51
Ext. RT alone 4 7 5 36 52
Ext. RT + implant 3 7 3 1 14

during the analysed period was to treat small, non-bulky
primary tumours with interstitial implant alone, and to
withhold elective neck treatment in node-negative patients.
Advanced cases were treated with external irradiation with
and without combination with interstitial implant, while
surgery was reserved for salvage. Thus, 51 patients were
treated with implant alone; 42 with radium needles, 6 with
cesium-137 needles and 3 with iridium-192 wires. All ex-
cept one patient had T1-2 disease. The prescribed dose
was calculated according to the Paterson and Parker’s
rules for needle implants (17), and the Paris system for
iridium wire implants (18). The median dose was 70 Gy
over 7 days (range 58-80 Gy). For those treated with
needle implant, an average of 7 sources containing a total
of 10 mg radium-equivalent was used to treat a volume of
15 cm?.

All the remaining patients were treated with external
irradiation or a combination of external and interstitial
irradiation. Among these patients, 21 had T1-2 NO disease
and they were not treated with implant alone for the
following reasons: bulky disease (10 pts), technical
difficulties due to posterior location (8 pts), unsatisfactory
dosimetry (1 pt), poor initial response (1 pt) and patient’s
refusal (1 pt).

The most commonly used method for external irradia-
tion was shrinking-field technique with lateral opposing
facial-cervical fields. Individual cobex cast with tongue
depressor was used for immobilisation. The upper cervical
regions (including submental, submandibular and subdi-
gastric nodes) were generally included into the primary
target. For those treated by external RT alone, the median
total dose was 65 Gy (range 50-80 Gy), and only 29%
(15/52) had doses of more than 68 Gy. For the 14 patients
irradiated by combined treatment, a median dose of 50 Gy
(range 10-60 Gy) was given by external RT and 40 Gy
(range 30-70 Gy) by implant.

Only 48% (29/60) of patients with local recurrences were
treated with glossectomy and 56% (24/43) of patients with
regional recurrences underwent neck dissection (with or
without postoperative irradiation) as salvage. The remain-
ing patients with recurrence were treated palliatively.

The survival rates were based on actuarial measurement
from the date of diagnosis and calculated by the Kaplan-
Meier method (19). Both persistent tumour and recurrence
were included as endpoints for failure-free survival (FFS),
and disease specific death was used as endpoints for actu-
arial survival (AS).

Results

Altogether 77 (66%) patients failed: 60 locally, 43
regionally, and two at distant sites. Ninety per cent (95/
105) of all failures manifested within two years from
completion of primary treatment. The actuarial 10-year
local-FES rate for the whole series was 44% (Fig. 1).
The cumulative incidence of local failure increased with T-
category and it was 18% for T1 tumours, 55% for T2, 71%
for T3, and 91% for T4.

Table 3 shows the failure rates following different treat-
ments. The highest control rate was obtained in T1 tu-
mours treated by implant alone. For patients with T1-2
disease, the failure rate was 10% (5/50) following implant,
67% (8/12) after combined treatment, and 81% (13/16)
after external RT. These differences were probably mainly
due to selection factors as less bulky and smaller tumours
were selected for treatment with implant. In the combined
group, the mean dose contributed by implant was 49 Gy in
patients who achieved local control, but only 39 Gy among
those who failed. All except three of the patients with
T3-4 tumours were treated by external irradiation alone
and their local control rate was only 8% (3/36).

The 10-year actuarial regional-FFS rate for the whole
series was 58% (Fig. 1). The cumulative incidence of
regional failure was 30% (27/89) for node-negative and
57% (16/28) for node-positive cases. Among the 43 pa-
tients who developed regional relapse, 27 had concurrent
local recurrence. It is difficuit to tell whether re-seeding
was the cause of nodal deposits. Hence, further analysis
was concentrated on patients with regional failure alone.



RADIOTHERAPY FOR CARCINOMA OF ORAL TONGUE 561

100

80
S
= 60 ______REGIONAL FFS
3 ACTUARIAL SURVIVAL
e LOCAL FFS
% 40+
=3
w2

20L

1] 1 L 1 1 1 1 L 1 Il 1
G i 2 3 4 5 6 7 8 9 1 1 1

Survival Time (Year)

Fig 1. Actuarial survival and failure-free survival (FFS) curves
for the whole group.

While none of the 9 patients with elective neck irradiation
failed regionally, 33% (15/46) of those without prophy-
lactic irradiation subsequently showed lymph node in-
volvement. All except one recurred in the ipsilateral side.
Ten patients relapsed in the upper cervical regions, three
in the mid neck, two in both levels, and none in the
lower neck. The regional relapse rate was 24% (8/34) for
T1 and 55% (6/11) for T2 cases. Strong correlation with
the size of primary tumour could be demonstrated and the
regional relapse rate increased from 13% for lesions
<lcm, to 75% for those >3cm (p-value of trend
test = 0.008) (Table 4).

Altogether 24 (32%) patients achieved second remission
and remained disease-free up to a median follow-up of 3.6
years from salvage treatment. Of the 33 patients with local
recurrence alone, only 20 were fit for glossectomy and 11
were salvaged. All except one of the 16 patients with
regional relapse alone were treated with neck dissection
(with or without postoperative RT) and 60% (9/15) of

Table 4
Relationship between size of primary tumour and regional recur-
rence rate in 46 local failure-free patients without prophylactic neck
treatment

Size of primary (cm) Cumulative rate of regional failure

n Y
<l 2/15 13
1.1-2 6/19 2
2.1-3.0 4/8 50
3.1-4 2/3 66
4.1-50 11 100

(9%) developed a second primary cancer: six of them were
carcinoma in the head and neck region, four were lung
cancer and one oesophageal cancer.

The final outcome and the causes of death were listed in
Table 5. Of the 24 patients who died of other causes or
were lost to follow-up, none had evidence of disease. The
10-year AS rate for the whole series was 51% (Fig. 1).
Survival varied with stage of disease: the 5-year AS rate
was 84% in stage I and 18% in stage IV (Fig. 2).

Complications. Two patients had profuse bleeding on
removal of implant needles and one of them developed
laryngeal oedema requiring temporary tracheostomy.
Most patients treated with external irradiation had varying
degree of xerostomia. Five patients had symptomatic ne-
crosis of the mandible and six soft tissue necrosis. Three of
those with osteonecrosis had received external irradiation
alone, two with soft tissue necrosis had been treated by
combined method, while the remaining ones had been

Table 5

Outcome of the whole group

Clinical outcome Number of patients

them achieved complete regional remission. Among pa- Alive without disease 40 (34%)
tients with both local and regional failure, only 15% (4/27) Died of
carcinoma of tongue 53 (45%)
were salvaged. . )
- second primary 7 (6%0)
Two patients (2%) developed lung metastases and one of intercurrent disease 6 (5%)
them had preceding regional recurrence. Eleven patients Lost to follow-up 11 (10%)
Table 3
Local failure rates according to different treatment methods and T-category
[rradiation Cumulative incidence of local failure (%)
method —
Tl T2 T3 T4 Total
Implant 3/38 (8) 2/12 (17) 0/1 (0) 0 5/51 (10)
Ext. RT alone 314 (75) 10/12 (83) 5/5 (100) 28/31 (90) 46/52 (88)
Ext. RT + implant 2/3 (67) 6/9 (67) 0/1 (0) 1/1 (100) 9/14 (64)
Total 8/45 (18)  18/33 (55) 57 (7)) 29/32 (91) 60/117 (51)



562 T. W. LEUNG ET AL.

100
80 STAGE I
9 ...  STAGEN
s 60
]
-2
g
540
=
wy
20 STAGE 1V
)
‘ STAGE 111
0 1 1 ) I 1 1 i 1 1 ) R
0 1 2 3 4 5 6 7 8 9 10 11 12

Survival Time (Year}

Fig. 2. Actuarial survival curves for different stages.

treated solely by implant. One patient with bone necrosis
required segmental mandibulectomy and iliac crest graft.
All the other ones were healed with conservative treat-
ment. No treatment-related mortality was observed. X-
rays of the mandible was not routinely taken and only
symptomatic cases were recorded, which may possibly
account for the relatively low complication rate observed.

Discussion

Selection of treatment for carcinoma of the tongue is
largely determined by extent of disease, location and size
of the primary tumour. It is therefore difficult, or impossi-
ble, to compare the effectiveness of different methods in a
retrospective analysis. Unfortunately, there is yet no report
of prospective randomized studies on this disease. Results
of past experience remain the most important guide for
future attempts of improvement.

Optimization of treatment for early tumours naturally
attracts the greatest attention. With interstitial implant
alone or as part of the treatment, median local control
rates for T1 and T2 tumours of 86% and 80% respectively
have been reported (2, 4, 7). This compares favourably
with classical surgical series: the corresponding reported
control achieved by partial glossectomy being 85% for T1
and 77% for T2 (10). With the important advantage of
organ preservation, RT with implant is apparently a good
choice. In the present series we achieved a control rate of
90% in T1-2 tumours suitable for treatment with implant
alone (Table 3). Important for selection of treatment are
also considerations concerning occult deposits in the cervi-
cal lymph nodes. The decision to treat the clinical negative
neck should be based on knowledge of the incidence of
occult lymphatic involvement, effectiveness/morbidity of
prophylactic treatment, and the chance of successful sal-
vage. The reported incidence of occult node deposits in
clinically node-negative patients ranges from 27% to 44%
(10, 11, 14, 16, 20-22). Spiro et al. (22, 23) suggested that

the thickness of primary tumour is a more accurate predic-
tor of involvement than simple T-classification. In our
present study there was a good correlation between the
incidence of the reported failure and the size of the pri-
mary tumour { Table 4). We agree with Bradfield et al. (24)
that patients with small T1 tumours could be excluded
from elective neck node treatment as their risk of regional
recurrence is very low. However, among patients with
controlled T1 primary in our series, the incidence of re-
gional relapse increased from 13% for lesions <1cm to
32% for those 1.1-2 cm, if prophylactic neck treatment
was withheld. )

Our results agree with several previous reports and show
that a high regional control rate can be achieved with
elective neck irradiation at a total dose of 45-50 Gy
(14-16). Coverage of ipsilateral upper and mid neck may
suffice for unilateral lesions, as only one case in our series
recurred at the contralateral side and none recurred in the
supraclavicular fossa.

Data from surgical series have given similar informa-
tion. Elective radical neck dissection for patients with
squamous carcinoma of oral cavity revealed occult nodal
metastases in 34% of NO patients, and only 3% involved
level IV nodes (20). Most authors have suggested that
modified neck dissection, which is associated with less
morbidity, is adequate in clinically node-negative cases
(12, 13, 20, 25-27).

The result of salvage treatment is far from satisfactory.
The reported salvage rate for regional recurrence ranges
from 30 to 56% (21, 22, 28). Although we achieved re-
gional salvage in 60% of patients with local control and
no previous neck irradiation, only 15% of those with
both local and regional recurrence achieved a second re-
mission. Regarding patients with local recurrence alone,
only 33% were successfully salvaged by glossectomy. The
importance of primary locoregional control cannot be
over-emphasized.

According to our recommendation, elective neck treat-
ment should be given to all patients except those with a
primary tumour <1 cm in size. Prophylactic RT and neck
dissection are equally good, but it is often ideal if the neck
and the primary tumour can be simultaneously irradiated.
However, the overlap between the cervical field and the
implant volume may give special difficulties.

Although Korb et al. (29) found no difference in local
control rate between patients with T1-2 lesions treated
with versus without implant, a majority of authors have
reported that a high dose brachytherapy is necessary for
securing a good local control (3, 7, 9, 30). For patients
treated with combined external and interstitial irradiation,
the results have been dependent on the proportion of the
dose contributed by the implant. Our data are in full
agreement with these findings.

Different approaches have been used to solve the dose
distribution problem. Mendenhall et al. (30) and Horiuchi
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et al. (7) applied a rather low external beam dose followed
by implant. Wang (5) preferred external RT twice daily to
50 Gy in conjunction with intra-oral cone electron beam
boost instead of interstitial implant. Wendt et al. (9)
employed primary surgery for most oral tongue cancers,
adding postoperative radiotherapy only if there were poor
prognostic signs.

For maximum chance of local control and tongue
preservation, we recommend that all primary tumours
suitable for treatment with implant alone should be so
treated. Instead of using external RT, we would prefer
neck dissection both as elective treatment for patients with
primaries >1cm and as therapeutic treatment for node-
positive patients. The local control rate of T3-4 tumour
treated by external irradiation alone is poor (Table 3) and
it is unlikely that an increase of the dose could improve the
results dramatically (7). The best treatment for these ex-
tensive tumours is probably glossectomy and neck dissec-
tion (1) with added postoperative irradiation if there is
evidence of multiple node involvement or extracapsular
spread (1, 12, 13, 25, 27, 31). If neoadjuvant or adjuvant
chemotherapy (such as 5-FU + cisplatin) can improve the
result in these cases is still unknown but at present tested
in several on-going randomised multicentre studies.

Although 90% of the failures in our series became
manifest within two years, life-long follow-up is necessary
as these patients are prone to develop a second malignancy
at a rate as high as 3.7% per year (32). For patients with
a second primary in the head and neck region, the possibil-
ity of salvage treatment depends very much on the initial
treatment method. Radical salvage attempt was more often
feasible for patients treated initially with implant alone
than for those who had received external irradiation or
combined treatment (33). Previous elective neck irradia-
tion seems to almost eliminate radiotherapy as a possible
option (14).

Survival of patients with carcinoma of tongue varies
with the extent of disease. In our series the 5-year survival
decreased from 84% for stage I to 18% for stage IV (Fig.
2). To improve the overall cure rate and the chance of
tongue preservation, more effort should be directed to-
wards education of the public concerning early detection.
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