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Fourty nine patients with squamous cell carcinoma of oral tongue were reviewed retrospective-
ly for the evaluation of clinical manifestation and for the comparison between therapeutic
modalites. The gross shape of the tumor was infiltrative in 22, ulcerative in 12, and ulcer-
oinfiltrative type in 10 patients. Direct extension of the tumor was most commonly to the floor of
the mouth. The incidence of nodal metastasis generally increased with tumor stage. 55% of the
patients showed neck nodal metastasis at the time of diagnosis. Ipsilateral subdigastric node
were most commonly involved, followed by submandibular nodes. The 5-year survival rate of
patients treated with surgery and radiotherapy was 58.7% in contrast to 21.6% in radiation alone
group. Overall 5-year survival rate was 31%. In radiation alone group, half of the patients in stage
I, § were locally controlled. But the local control in stage Ill, IV was much inferior to early lesions.
Especially, of 4 patients combined with implantation tecnhnique, 3 were completely controlled.
5-year survival rate of these implanted patients was 50%. 49.4% of patients treated over 7,000
cGy survived 5 years. This was significant in contrast to 6.4% of the group treated below 7,000
cGy. The most common sites of failures were primary sites. In early lesions primary radiotherapy
with implantation would be an appropriate treatment in cancer of oral tongue, operation reserved
for radiation failure. Operation and adjuvant radiotherapy is recommended in cases of advanced
disease.
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INTRODUCTION

Carcinomas of the oral tongue accounts for 10
-15% of all head and neck cancers®®. The treat-
ment of squamous cell carcinoma of the oral ton-
gue has been consisted primarily of surgery and
radiation. In the same stage of disease, cure rates
are almost equal between the two treatment
modalities. But the technique of irradiation is still
limited to the external beam alone though, in some
cancer centers, implantation radiotherapy was
performed in selected cases.

The purpose of this study was to review the
clinical manifestations and our experiences with
radiation therapy in the treatment of cancer of the
oral tongue and the comparison data between the
two treatment modalities. So the proper method to
minimize the functional disability and cosmetic
problem in the treatment of cancer of the oral
tongue was discussed.
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MATERIAL AND METHOD

The records of 58 patients with cancer of the
anterior two-thirds of the tongue treated in the
department of Radiation Oncology, Yonsei Cancer
Center, Yonsei University Hospital, from January
1976 to March 1984 were reviewed retrospectively.

Of those 58 patients, one case of adenocar-
cinoma and one case of adenoid cystic carcinoma
were excluded. Also excluded are 4 patients who
had incomplete treatment and 3 patients who
refused treatment.’

A total of 49 biopsy-proved squamous cell
carcinoma of the oral tongue had a minimum
follow-up period of two and a half years. This is
considered adequate since 90% of local recur-
rences appear within two years after treatment®.

There were 41 males and 8 females. The age of
the patients ranged from 20 to 73 years with an
average of 53.7 years. Two-thirds of the patients
were between fifty and seventy years of age.

The clinical stage was determined retrospec-
tively according to the classification proposed by
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the American Joint Committee for Cancer Staging
System®. The survival rates were calculated from
Kaplan-Meyer’s life table method.

RESULTS

Distribution of patients according to the tumor
and node stage is shown in Table 1. The incidence
of nodal disease generally increased with T-stage
but it was not significant.

Initial neck node presentation is also depicted in

Figure 1. 55% (27/49) of the patients were present-

ed with neck nodal metastasis. Ipsilateral subdigas-
fric node involvement was the most common, foll-
owed by submandibular node. Submandibular and
subdigastric node involvement were also the most
common in contralateral neck. Posterior cervical
chain metastasis was found in one patient.
Treatment consisted of radiothérapy, either
alone or with operation. As shown.in Table 2, 38
patients (77.6%) were treated with radiation alone,
11 patients (22.4%) were treated with radiation and
surgery. 7 patients in advanced stage had received

Table 1. Tand N Stage

induction chemotherapy with bleomycin or meth-
otrexate or cis-platin which were not considered to
effect the local control and survival, and disregard-
ed in this study.

Included in operation and radiation group are
those who were treated with salvage radiotherapy;
one in stage 1ll recurred at primary site after two
months of hemiglossectomy, and one in stage IV
recurred at ipsitateral midjugular node after seven
months of partial resection of tongue with upper
neck dissection. There were relatively even distribu-
tion of patients according to stage in operation
plus radiation group. But in the radiotherapy alone
group 15/38 (39.5%) were in stage IV.

Of 38 patients treated with radiotherapy alone,
26 (38%) were treated with external beam only
(Table 3). Most of the techniqus were dependent on
external radiotherapy. 3 patients in stage Il treated
with interstitial implantation were delivered 5,000
cGy by external beam and 3,000 cGy by implanta-
tion. One patient in stage | with implantation receiv-

Table 2. Treatment Modality

Stage No. ‘RT alone OP + RT
T1 T2 T3 T4 Total i 8 6 2
NO 8 10 3 1 22 | 10 8(1}* 2 **
N1 1 7 4 4 16 1 14 9 5(1)*
N2a — — 1 - 1 v 17 15-(4)* 2%* (1)*
N2 —
b ! ! 3 5 Total 49 38 1
N3b 1 1 1 2 5
{ ) * No. of induction chemotherapy
Total 11 19 12 7 49 ** One received salvage radiotherapy
()"
O ®-Y
@\
O 1B
IPSILATERAL CONTRALATERAL
No N1 N2a N2b N1-N3 / Total
22 16 1 /49 = 55%

Fig. 1. Node presentation at diagnosis.



ed 500 cGy external and 6,500 cGy interstitial radio-
therapy.

The overall five-year actuarial survival was 31%
as depicted in Figure 2. The 5-year survival rate
(5-YSR) in stage | was 36.8%, stage ll 58.8%, stage
W 31.7%, and stage IV 14.9%. The 5-YSR in surgery
plus radiation and radiotherapy alone group were
58.7%, 21.6% respectively (Fig. 3).

Table 4 shows the local control rate in the

Table 3. Radiotherapy Technique

External External
Stage External | loc* + lmp** Total
i 3 2 1 6
I 4 1 3 8
] 6 3 -
v 13 2 — 15
Total 26 8 4 38

* Intraoral cone, ** Implantation
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Fig. 2. Overall 5 YSR by stage
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Fig. 3. Overall 5 YSR by treatment modality.
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evaluable patients. 5 of 11 (45%) in stage |, Il were
controlled by radiotherapy alone. In the group of
patients with stage lll, IV (i.e., advanced stage), only
4 of 18 (22%) were controlled by radiotherapy in
contrast to 4 of 6 (67%) controlled by operation
plus radiation. Especially one stage | patient and
two stage Il patients who were treated with im-
plantation were controlied by radiotherapy alone.
Overall tocal control rate by radiation alone was 31
%.

The 5-YSR according to radiotherapy technique
are illustrated in Table 5. The 5-YSR in the group of
external irradiation alone was 16.9%, with intraoral
cone 42.3%, and with implantation 50%. But it may
not be statistically significant because of the small
sample size.

As shown in Table 6, in the group treated with
radiation alone, the 5-YSR of those delivered above
and below 7,000 cGy were 49.4% and 0.4% respec-

Table 4. Local Control Rate

Stage RT atone OP + RT
I 2/5 (1/1)* 1/1
11 3/6 (2/3)* 1/1
11 1/5 3/4
v 3/13 1/2
Total 9/29 5/8

{ ) * Number of implantation

Table 5. 5 YRS by Radiotherapy Technique

No. 5 YRS (%)
Ext * 26 16.9
Ext + ICO ** 8 42.3
Ext+ Imp *** 4 60.0

*

External
Intraoral cone
Implantation

* %

** %

Table 6. 5 YSR by Radiation Dose in Radiotherapy
alone Group

Dose (cGy) No. 5 YSR (%)
< 7000 24 6.4

> 7000 14 49.4

p <0.01
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Table 7. Pattern of Failure

Failure site RT alone (%) OP + RT (%)
L.ocal 12 (31} 1(9)
Regional 1(3) 1(9)
Locoregional 7 (18} 1(9)
D.M, * - -

None 4(11) 7 {63)
Unknown 14 (37) 1{9)
Total 38 11

* Distant metastasis

tively. This was statistically significant (p<0.01).
Only 19% of those below 7,000 cGy lived 2 years in
contrast to 63.5% of those over 7,000 cGy.

Pattern of failure after treatment is also demon-
strated in Table 7. Of 38 patients treated with radio-
therapy alone, 12 (31%) recurred locally at primary
site and 7 (18%) failed in the regional neck nodes.
Most failures were found in primary and nodal
areas.

DISCUSSION

Sguamous cell carcinoma of the oral tongue is a
common type of oral cancer and includes lesions
arising from the mobile portion of the tongue ante-
rior to the circumvallate papillae. The gross shape
of the tumor showed infiltrative type in 22 patients,
ulcerative type in 12, ulceroinfiltrative in 10, others
such as fungating type in 5. According to histologic
grade, well differentiated tumors were found in 13
patients, moderately well differentiated in 5, poorly
differentiated in-5, and undetermined in 26.

Most frequent symptoms were lump in 16
patients, ulceration in 15 patients, and pain in 14
patients. Posterolateral border of the tongue was
the most common primary site in 84% of patients in
our study. The floor of the mouth was the most
frequently involved site by direct extension in 8 of
stage |V patients. The tumor also exiended to the
mandible, base of tongue, anterior pillar, and adja-
cent buccal mucosa in 2, 2, 1, and 1 patients, re-
spectively.

The tongue is endowed with a rich supply of
tymphatics and squamous cell carcinoma of this
anatomic site tends to have developed lymph node
metastases when initially diagnosed. Though
clinically positive nodes were found in 35-40% in
other reporis®®, 55% of the patients had already

spread to nodes at the time of presentation.in our
study. As shown in Table 1, similar to other report,
the incidence of nodal disease generally increased
with T-stage.

Distant metatases were not found at the time of
diagnosis in our study. But Suzanne et al” reported
that distant metastases were found in 14% of
patients and the most common site of metastasis
was lung followed by bone, liver, and brain. They
also reported that the risk of developing distant
metastasis did not increase with advancing stage.

It is generally accepted® that operation and
irradiation produced simitar local control rates and
decisions must be based on functional and cos-
metic loss and patient preference in the case of
early T1 and T2 lesions. Irradiation is usually select-
ed for larger T1 lesions and for T2 lesions to pre-
serve normal speech and swallowing. Wide local
excision is the treatment of small well-
circumscribed lesions.

Lesions of a large surface involvement with
minimal infiltration can be cured with radiation
therapy alone, and glossectomy is reserved for
radiation failure. On the other hand advanced
lesions can be managed by planned combined
surgery and irradiation. In our study primary radio-
therapy was tried for early iesions in only a small
number of patients. Of 38 patients who were treat-
ed with radiation therapy alone, only 14 were stage
I, il, compared to 24 of stage lll, IV.

The local control rate in our study showed 22%
of stage Ill, IV disease treated with irradiation alone
compared to 66.7% treated with surgery plus radia-
tion. These results are also comparable with other
studies®?. Dan White et al reported!® 21% failure
rate after surgery for stage lll, IV oral tongue cancer
versus 59% failure rate after radiotherapy for the
same-staged patients. Surgery should be the initial
treatment in patients with lesions of stage I, IV,
rather than radiotherapy. The surgical procedure
should be tailored to adequately remove the gross
and microscopic diseases, if possible. Postoper-
ative radiotherapy is indicated if necessary. From
these datg, it appears that radiation therapy is the
primary treatment for the early stage tumors rather
than advanced lesions wich require combined sur-
gery plus radiotherapy.

Many authors®!'? reported the required opti-
mum dose to control the tumors of oral tongue
since the concept of optimum dose was defined by
Paterson'®. Fu and Chan demonstrated® minimum
tumor dose 6,000 cGy for T1 lesions and 6,500 cGy
for T2 lesions with interstitial radium implants



alone. They also reported, from their study of 25
patients, all of 12 cases received combined total
dose of 7,500 cGy with interstitial and external
irradiation achieved local control, but only 4 of 13
patients who received a total dose of less than 7,
500 cGy achieved local control. The local control
rate was significantly higher for those patients who
received a minimum tumor dose of more than 4,000
cGy from interstitial radium implants. In our data
the 5-YSR of patients who received at least 7,000
cQGy regardless of the radiation technigue was
higher than the group less than 7,000 c¢Gy (Table 6).
Our 5-YSR 49.4% in the group over 7,000 cGy
would have been raised if interstitial implantation
therapy was added to external beam irradiation.

Improvement in results may come about by the
use of implants of flexible Iridium-192 which allow
afterloading techniques to be used and permit
better dosimerty than other methods*'®,

The use of induction chemotherapy may be of
benefit to the radiotherapy though it was not benefi-
cial in our patients. A reduction in tumor size would
be expected to improve the oxygen supply 1o the
residual tumor. The increase in oxygen delivery and
tumor growth fraction would result in the enhanced
efficacy of radiotherapy. Some compounds such as
cis-platin may be retained within tumor cells and
have intrinsic radiosensitization properties in sev-
eral reports'®!?, The role of induction chemother-
apy needs to be evaluated.

Site of failure was consisted mostly of primary
site with or without regional nodes (Table 7). Alan et
al'® showed that the control rate decreases with
increasing size of tumor, and also reported implant
combined with external beam therapy gives control
superior to the other methods used because a
higher tumor dose is achieved, which will be dis-
cussed later. One more reason to this is that our
patients who were irradiated were mainly com-
posed of advanced diseases (Table 2).

Survival varied with irradiation technique. Fu et
al.V in a review of 32 years’ experience, reported
that the overall control rate of the primary lesion
after initial tratment was 50%. The local control rate
with radon or radium implants alone demonstrated
that 45% of stage 1, Il disease were locally con-
trolled. Of these early lesions, patient with stage |
disease was completely controlled but unfortuna-
tely 4 months later, left midjugular node failure was
noted. Of 3 patients with stage Il disease treated
with implantation, one patient was not controlled
because he had poorly differentiated, ulcerative
deep tumor of 4 ¢cm size and survived one year and
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one month. The other two patients were controlled
completely and alive tor 3 year and 2 months, 5
years and 2 months respectively. Our 5-YSR by
radiotherapy technigue is seen in Table 5. This
figure was generally identical with Fu's report?.
Interstitial therapy appears to be essential if maxi-
mal local control and longer survival are to be
obtained. External beam alone gives inferior cure
rates even in early lesions. It is well documented
that the control is improved if a great proportion of
the treatment is by interstitial therapy'®.

In conclusion, because the most common site of
failure after treatment was the primary site, either
alone or with neck disease, the interstitial implanta-
tion is required for higher local control and to make
the total dose at least 7,000 cGy. Primary operation
with adjuvant radiotherapy is recommended when
it comes to advanced disease. In early lesions
primary radiotherapy would be more appropriate in
terms of functional and cosmetic preservation and
local control, operation reserved for radiation fail-
ures.
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