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Abstract. Background/Aim: We investigated treatment
outcomes and complications during reirradiation of patients
with oral cancers. Patients and Methods: Six patients who
received definitive radiotherapy for oral cancer as the initial
treatment and brachytherapy for recurrence were included.
Local control and overall survival rates, soft tissue and
mandibular complications, and tooth extraction were
investigated. Results: The five-year local control and overall
survival rates were 83.3% and 100%, respectively. The
occurrence rate of grade 2 soft tissue and mandible
complications was 33.3%, and the primary sites were the
buccal mucosa and the floor of mouth. The positions of the
extracted tooth in the two cases were adjacent to the tumor,
and one case developed grade 2 complication of the
mandible. Conclusion: During recurrence of the buccal
mucosa and the floor of mouth cancers, reirradiation should
be avoided considering mandibular complications. To avoid
reirradiation-related complications, tooth extraction near the
radiation field should be avoided.

Brachytherapy is often performed when considering form
and function after treatment of head and neck cancer
patients; however, primary lesion recurrence is occasionally
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observed even after definitive treatment. The local
recurrence rates for T1 and T2 squamous cell carcinoma
(SCC) of the tongue were reported to be 4.3%-20% for T1,
16.8%-26% for T2, and 16%-28% for T1/T2 after low-dose-
rate (LDR) brachytherapy (1921r, 60Co, 226Ra, 222Rn, 198Au)
alone or a combination of LDR brachytherapy and/or
external beam radiotherapy (EBRT) and/or chemotherapy (1-
5). However, the local recurrence rates for T1 and T2 SCC
of the floor of the mouth treated with '*Au grain
brachytherapy were reported to be 11% and 30%,
respectively (6). By contrast, upon treatment with LDR 19%Ir
brachytherapy and/or EBRT, the five-year local recurrence
rates for T1 and T2 SCC were reported to be 7% and 12%,
respectively (7). Furthermore, the local recurrence rate of
T1/T2 SCC of the buccal mucosa treated with '*8Au grain
brachytherapy alone or the combination of '8Au grain
brachytherapy and EBRT was reported to be 24.8% (8).

In the case of recurrence after definitive radiotherapy for
oral cancers, surgery is often the treatment choice when the
severe complications caused by excessive radiation doses are
taken into consideration (9-14). However, patients who
originally preferred radiotherapy for their initial treatment
may also want radiotherapy during cases of recurrence.
Moreover, some patients may be too advanced in age or have
systemic diseases, which could limit them from undergoing
surgery and lead to difficulties during decision-making in
terms of treatment. In some cases, reirradiation can be
considered as a treatment option.

There are some reports regarding the treatment of oral cancer
recurrence with definitive radiotherapy (15-17). However,
definitive conventional EBRT is not recommended for the
treatment of relapse following definitive EBRT, although
brachytherapy could reportedly be considered (15, 16).
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Table 1. Characteristics of the enrolled patients during initial treatment.

Case Age Gender Primary Lesion Lesion TNM Initial treatment
No. site length thickness (UICC
(mm)  (mm) 8thed.) Brachytherapy No. of Total dose, = EBRT  Chemotherapy Neck
192[r pin or dose rate, (dose, dissection
198 Au grain irradiation Gy)
time of
brachytherapy
1 70 F Tongue  (-)f (= TINOMO 192Ir-LDR* 2 hairpins 70 Gy - - -
55 c¢Gy/h
127 h
2 44 F Tongue 38 16 T2NOMO 192[r-LDR* 2 hairpins 68 Gy - CDDP -
90 cGy/h (artery injection),
75h S-1
3 49 F Tongue 24 8 T2N2bMO 192[r-LDR* 2 hairpins 61 Gy 30 CDDP + 5FU +
65 cGy/h
94 h
4 61 M Tongue 38 18 T2NOMO 192[r-LDR* 4 hairpins 55 Gy, 30 S-1 -
1 single pin 55 cGy/h
100 h
5 68 M Floor of the 22 7 T2NOMO 198Au-LDR* 6 69 Gy/= 30 CDGP + S-1 -
mouth 57 Gy/7 days
6 88 M Buccal 18 5 TINOMO 198Au-LDR* 7 67 Gy/= - - -
mucosa 56 Gy/7 days

*LDR: Low-dose rate brachytherapy. f(-): No description in the medical chart. SFU: 5-Fluorouracil; M: male; F: female; CDDP: cisplatin; EBRT:
external beam radiotherapy; S-1: tegafur, gimeracil, and oteracil potassium.

An increase in adverse events due to overdose is a
problem during cases of reirradiation. Therefore, a more
accurate dose to the lesion or surrounding tissues should be
identified before reirradiation treatment. However, in the
case of LDR brachytherapy, the dose is calculated not from
computed tomography (CT) images but from plain
radiographs of the head, making it difficult to more
accurately calculate the radiation dose of the surrounding
tissues, such as the mandible. In addition, brachytherapy may
be combined with EBRT, making it increasingly difficult to
assess the biological effects on the surrounding tissues.

Therefore, in the present study, we evaluated the treatment
outcomes and the relationships between the radiation dose
and the complications in patients who were mainly treated
with '8 Au grain brachytherapy for recurrent oral cancers; in
particular, we considered the biological effects to the
surrounding tissues, and the analysis primarily involved
patients who were treated with LDR brachytherapy.

Patients and Methods
Patients. Among the 186 patients who underwent LDR
brachytherapy using the radioactive sources 92Ir or 198Au for oral

and oropharyngeal cancer between 2003 and 2011 at Hiroshima
University Hospital, 19 had local recurrence. Six of the 19 patients
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who again underwent definitive interstitial brachytherapy were
included in the study. The other 13 patients were treated by surgery.
Among all the included participants, reirradiation was chosen when
the patients rejected surgery. Although it is difficult to distinguish
recurrence from secondary primary cancer among cases that
occurred near the primary tumor more than five years later, these
cases were treated as recurrence.

The characteristics of the subjects during initial treatment are shown
in Table I. Four patients had primary lesions in the tongue, one in the
floor of the mouth, and one in the buccal mucosa. Among the
participants, four were males and two were females. The median age
during initial treatment was 64.5 years old (range=44-88 years).
Moreover, the Union for International Cancer Control classifications
(UICC) (18) for TNM during initial treatment were TINOMO in two
cases, T2NOMO in three cases, and T2N2bMO in one case. The types of
radioactive sources for the initial brachytherapy were 192Ir in four
patients and 198Au in the remaining two patients. Three patients were
treated with EBRT and chemotherapy before brachytherapy. The
chemotherapy regimens included a combination of cisplatin (CDDP) and
S-fluorouracil (5-FU), S-1 (tegafur, gimeracil, and oteracil potassium)
alone, and a combination of nedaplatin (CDGP) and S-1. EBRT was
applied at a dose of 30 Gy (2 Gy/fraction, five fractions/week, 15
fractions) using a 6-MV X-ray through a lateral, lateral parallel, or
orthogonal field to a volume encompassing the primary site. One patient
received an arterial injection of CDDP and then S-1.

Treatment for recurrence. The patient characteristics during
reirradiation are shown in Table II. All recurrences were
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Table II. Characteristics of the enrolled patients during reirradiation by brachytherapy.

Case rTNM Lesion Lesion Interval* Treatment No. of MBgq/grain Permanent Initial
No. classification length  thickness (month) 198 A total dose 7-day dose
(mm) (mm) grain of 198Au of 198Au
grain (Gy/») grain (Gy/7 days)

1 rTINOMO 12.7 4.7 63 198 Au alone 7 177 88 73

2 rT2NOMO 32 5 58 198 Au alone 12 186 84 69

3 rT2NOMO 14 7 13 198 Au alone 9 195 69 57

4 rT2NOMO 30.1 6.4 74 198 Au alone 14 178 101 84

5 rT2NOMO 22 5 27 198 Au alone 5 178 79 66

6 rTisNOMO 174 5.1 15 198 Au alone 10 189 102 85

*Interval: the period between initial treatment and reirradiation by brachytherapy.

Table III. Calculation of biological effective dose.

Radiotherapy Tumor site

Absorbed dose (Gy)

Biological effective dose (BED) (Gy)

External beam radiotherapy ~ Tongue, buccal mucosa,

and floor of the mouth

Absorbed dose=tumor dose=mucosa
dose=lingual surface of the

BED=nd{1+d/(0/p)}

mandibular gingiva dose

Brachytherapy with
1921¢ or 198Au

Tongue

Absorbed dose=tumor dose (tumor)
Absorbed dose=1/2-tumor dose

BED=(R/A) [1+{Ry/(u+1)(a/P)]

(mucosa/lingual surface of
the mandibular gingiva)

Buccal mucosa, and
floor of the mouth

Absorbed dose=tumor dose=mucosa dose=
lingual surface of the mandibular gingiva dose

n: Number of fractions; d: dose/fraction; a/=10 (tumor); 0/f=3 (mucosa/mandibular gingiva); RO: initial dose rate of the implant; w: repair rate
constant=0.693/t1/2; t ,=tissue repair half-time; A: radioactive decay constant=0.639/T,; T ,: radioactive half-life of the isotope.

histopathologically diagnosed by biopsy. The lesion size and form
were examined through inspection, palpation, lugol staining,
intraoral ultrasonography, computed tomography (CT), magnetic
resonance imaging, or positron emission tomography-CT. The
median interval between reirradiation and the first treatment was
42.5 months (range=13-74 months). The UICC classifications of
TNM at recurrence were rTisNOMO in one case, rTINOMO in two
cases, and rT2NOMO in three cases. All patients were treated with
198 Au grain brachytherapy alone.

The planning of 198Au grain brachytherapy was determined through
intraoral ultrasonographic images and lugol staining, in addition to
inspection and palpation. The initial 198Au grain activity was
approximately 185 MBq + 10% per grain at the start of
reirradiation. The 198Au grain implantation technique performed as
follows: the grains were arranged 1 cm apart from every grain, and
the outer side grains were implanted under local anesthesia 5 mm
outside of the lesion, which had no lugol staining areas. Spacers
were introduced in all patients to reduce the exposure dose to the
mandible and planarize the mucosa surface. These spacers were
made of silicon rubber material for dental impressions, with a
thickness of approximately 1 cm. A lead plate of approximately 4-
mm thickness was placed in the silicon spacer.

The permanent dose for 198Au grain brachytherapy was calculated
using the X-ray image taken approximately one day after 198Au

grain implantation. The calculation method is described as follows:
Treatment area (cm2)=7/4 x area calculated using X-ray image (cm?)
The activity required to deliver 10 Gy to the therapeutic area was
calculated according to Manchester system (19). This value was
considered as variable A.

Permanent total dose (Gy/®)=Activity/grain (MBq) x Number of
grain/37x10/A

The biological effective dose (BED) to the tumor (BED10) as an early
response and the mucosa or lingual surface of the mandibular gingiva
(BED?3) as a late response was calculated (20-24, see Table III).

Assessment of treatment outcomes, complications, and dental status.
Follow-up was performed every month for at least one year after
the irradiation treatment, and local recurrence and cervical lymph
node metastases were determined using ultrasonography or CT
every month. Local control, cause-specific survival, and overall
survival rates were investigated. The relationships between
treatment outcomes or complications and the total radiation dose or
biological effective dose of the first and second radiotherapies were
investigated. The incidence of radiation-induced soft tissue and
mandibular complications was also surveyed. The complication
classification system used was based on that described by Shibuya
et al. (4) (Table 1V). Dental status and tooth extraction were
investigated before and after brachytherapy.
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Table IV. Definitions of the soft tissue and mandibular bone complications (4).

Grade Soft tissue complication Mandibular bone complication

0 No ulcer No change

1 Transient ulcer disappeared within 6 months Transient bone exposure disappeared spontaneously
2 Incurable ulcer lasted over 6 months Bone necrosis, healed by conservative treatment
3 Severe ulcer, necessitating operation Severe bone necrosis, necessitating operation

Table V. Complications and treatment outcomes after the second brachytherapy.

Case No.  Grade of complications Outcome

Soft Mandibular
tissue bone

Follow-up period
after the 2nd
Br. (months)

Cause-specific death (due to local recurrence and cervical lymph node metastasis) 85

47 months after 20d Br.: Local recurrence— surgery
58 months after 21d Br.: Local recurrence— surgery
65 months after 21 Br.: Local recurrence, neck metastasis— palliation

[V NIV ]
N - O O
N O OO

Recurrence and metastasis-free survival after 20d Br. 153
Recurrence and metastasis-free survival after 204 Br. 97
Recurrence and metastasis-free survival after 21d Br. 85
Cause-specific death (distant metastases) 61

14 months after 15t Br.: cervical lymph node metastasis —
neck dissection and external beam radiotherapy for neck
region (50 Gy/25 fraction) and chemotherapy (CDDP + 5-FU)
38 months after 20 Br.: lung metastasis — surgery

39 months after 214 Br.: metastasis to mediastinal and hilar
nodes— external beam radiotherapy (66 Gy/33 fraction) and

chemotherapy (CDDP, S-1, UFT)

58 months after 24 Br.: metastasis to the brain — external
beam radiotherapy to whole brain (30 Gy/10 fraction)

60 months after 21 Br.: metastasis to the femur —
external beam radiotherapy (39 Gy/13 fraction)

Recurrence-free survival after 2nd Br. 75

2 months after 15! Br.: cervical lymph node metastasis —
neck dissection and chemotherapy (UFT)

LDR: Low-dose rate brachytherapy; Br.: brachytherapy; CDDP: cisplatin; 5-FU: 5-fluorouracil; S-1: tegafur, gimeracil, and oteracil potassium;

UFT: tegafur, uracil.

Medical records were reviewed in July 2021. The median follow-
up period was 85 months (range=61-153 months) after reirradiation.
All patients were followed up until death, or until the data cutoff
time (July 2021).

Statistical analyses. Local control and overall survival rates of all
patients who underwent reirradiation were assessed using the
Kaplan-Meier method. Comparisons of radiation dose were
conducted between the groups with and without soft tissue and
mandibular complications. The Wilcoxon rank-sum test was used to
compare the two groups. A p-value of <0.05 was considered
statistically significant. JMP, version 14.0 (SAS Institute, Cary, NC,
USA), was used for all statistical analyses.

Ethical approval. This study followed the Declaration of Helsinki on
medical protocol and ethics, and the regional Ethical Review Board
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of Hiroshima University approved the study (registration E-458). In
accordance with the guidelines set by the local institutional ethics
committee, informed consent was obtained in the form of opt-out.

Results

Treatment outcomes. Treatment outcomes and complications
are shown in Table V. The five-year local control rate of the
reirradiation treatment was 83.3%, whereas the five-year
overall survival rate after reirradiation treatment was 100%.
During the follow-up period, two of the six patients died due
to causes related to the cancer of the tongue or the floor of
the mouth. One patient with buccal mucosa cancer had
cervical lymph node metastasis two months after initial
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Table VI. Dental status and tooth extraction.

Case no. Remaining teeth

Remaining teeth

Tooth extraction Time of tooth

(lesion site) (before initial radiotherapy) (at latest follow-up) and site extraction

1 2112378 8 211237 Extraction between initial

(left tongue) 321(12345 321|134 25 treatment and reirradiation
(Including lesion side) brachytherapy

2 7654321 (1234567 7654321 (1234567 None -

(right tongue) 7654321 1234567 7654321 (1234567

3 7654321 (1234567 7654321 (1234567 None -

(left tongue) 7654321 1234567 7654321 (1234567

4 None -

7654321123467
7654321 1234567

(right tongue)

5 7654321(1234578 7654321234578
(right floor of 7654321(12346 76543211234
the mouth)

6 754321234567

(left buccal mucosa) 754321112345

7654321 (123467
7654321 (1234567

7532123567
5432112345

Extraction between
initial and reirradiation
brachytherapy

-

(Not including lesion side)

4|4
7

(Including lesion side)

Extraction after
reirradiation
brachytherapy

Table VII. Biological effective dose of EBRT and brachytherapy.

Case No. Biological effective Total biological effective
dose (Gy) dose (Gy)
Initial treatment Reirradiation treatment
EBRT Brachytherapy Brachytherapy
Tumor Mucosa Gingiva
(Gyy9) (Gyz)  (Gyz)
Early Late Early Late Early Late
Tumor Mucosa  Gingiva  Tumor Mucosa Gingiva Tumor Mucosa Gingiva
(Gyyp)  (Gyy) (Gyz)  (Gyj9) (Gys)  (Gyz) (Gyyp) (Gyz)  (Gyj)
1 (tongue) 0 0 0 81 126 63 82 118 59 163 244 122
2 (tongue) 0 0 0 85 156 78 78 110 55 163 266 132
3 (tongue) 36 50 50 73 118 59 62 86 43 171 254 152
4 (tongue) 36 50 50 64 98 49 96 144 72 196 292 172
5 (floor of the mouth) 36 50 50 63 85 85 73 102 102 172 237 237
6 (buccal mucosa) 0 0 0 61 83 83 97 147 147 158 230 230

EBRT: External beam radiotherapy. Mucosa: tongue mucosa (cases 1-4), floor of the mouth mucosa (case 5), buccal mucosa (case 6).

brachytherapy; however, it was controlled by neck dissection
and chemotherapy. The other patients with tongue cancer had
recurrence-free survival.

Soft tissue and mandibular bone complications. Soft tissue
complications occurred in four patients (grade 0=2 cases;
grade 1=2 cases; grade 2=2 cases; Table V). However,
mandibular bone complications occurred in three patients

(grade 0=3 cases; grade 1=1 case; grade 2=2 cases; Table V).
The incidence of grade 2 complications was the same in soft
tissue and mandibular bone, with an occurrence rate of
33.3% (two of six patients).

Dental status and tooth extraction. The dental status of the

study participants is shown in Table VI. Tooth extraction was
conducted in three patients. Two of them underwent tooth
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extraction between the initial and reirradiation brachytherapy
and one underwent tooth extraction after reirradiation
brachytherapy. The positions of the extracted tooth in the two
cases (cases 1 and 6) were adjacent to the tumor and that in
the other case (case 5) was not included in the irradiated side.

Biological effective dose and complications. The total
biological effective doses are shown in Table VII. Two
patients had grade 2 complications at the soft tissue and the
mandible. One patient had cancer of the floor of the mouth
and was treated using the combination of EBRT and '"8Au
grain brachytherapy during their first treatment. The total
effective biological dose of the initial and reirradiation
treatments was 172 Gy at the tumor and 237 Gy at the floor
of the mouth mucosa and lingual surface of the mandibular
gingiva. Another patient had buccal mucosa cancer and
received '?8Au grain brachytherapy alone in both the initial
and reirradiation treatments. The total biological effective dose
for this patient was 158 Gy at the tumor and 230 Gyj at the
buccal mucosa and lingual surface of the mandibular gingiva.
In the case of grade 1 complications of the soft tissue and the
mandibular bone (case 1), the total biological effective dose
was 163 Gy at the tumor, 244 Gys at the tongue mucosa,
and 122 Gys at the lingual surface of the mandibular gingiva.
The tooth that was close to the tumor was extracted in this
case (case 1). One patient with tongue cancer developed grade
1 soft tissue complications (case 4). The total biological
effective dose to the tongue mucosa in this case was 292 Gys,
which was the highest among all cases.

Discussion

In our study, the rate of recurrence after the initial treatment
was 10.2% (19 of 186 patients). In the case of recurrence
after radiotherapy, reirradiation is expected to cause an
increase in severe complications due to overdose, and
surgery is often performed when the recurrent lesion is
resectable. From this cohort, 6 of 19 patients (approximately
31.6%) were treated with '8 Au grain brachytherapy, and the
other 13 patients were treated through surgery.

Based on our findings, the five-year local control and
overall survival rates after reirradiation treatment were
83.3% and 100%, respectively. Recurrence during the
follow-up period occurred in only one tongue cancer patient;
however, local recurrence occurred three times in the same
patient after the reirradiation treatment, with the third local
recurrence accompanied by cervical lymph node metastasis.
Therefore, the patient received palliative treatment and died
80 months after the reirradiation. It has been reported that
the two-year local control rate after reirradiation by
brachytherapy was 53% (n=62) (24), the five-year local
control rate was 52% (n=54) (22), and the two- and five-year
local control rates were 72% and 69% (n=70) (13).
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Moreover, the five-year cause-specific survival rate was
56%-69% (12-14), and the two-year overall survival rate was
66% (24), according to previous reports. Although our study
had a small number of cases, the local control and survival
rates in our findings were better than those of previous
reports. The improved local control rate may be attributed to
the accurate evaluation of the size and extent of the lesion at
the time of recurrence and the ability to implant the '“8Au
grain in an appropriate position. The frequent follow-up after
reirradiation may have enabled early diagnosis and treatment
of the late cervical lymph node metastasis, which resulted in
a favorable survival rate.

As for the bone complication, it is difficult to obtain
sufficient distance between the source and the mandible
using a spacer on the floor of the mouth or the buccal
mucosa where the lesion and the mandible are close to each
other, with an increase in the dose administered to the
mandible considered to be the main cause. For soft tissue
complications, it is considered that the irradiated dose to the
oral mucosa is excessive, especially considering that the
floor of the mouth and the buccal mucosa are continuous
with the mucosa of the mandible. It is possible that when
necrosis occurs in the mandible, the mucosa covering the
mandible becomes malnourished due to poor blood flow,
causing mucosal necrosis and ulceration, which may spread
to the adjacent floor of the mouth and buccal mucosa.
Moreover, the mucosal epithelium of the floor of the mouth
is thin, and the submucosa is a loose connective tissue
containing fat and minor salivary glands (25). Therefore, it
is expected that the mucosa of the floor of the mouth is
fragile and mucositis could likely worsen.

In a comparison of previous studies on reirradiation
brachytherapy for oral cancers, Yoshimura et al. reported that
the occurrence rate of grade 3 or 4 complications (confluent
ulcer, symptomatic osteoradionecrosis-indicated intervention,
tissue necrosis) according to CTCAE v3.0 was 8% (5 of 62
patients) during the treatment of recurrent SCC of the oral
cavity (tongue, floor of the mouth, buccal mucosa, gingiva,
and hard palate) (24). Ayukawa et al. reported that the
occurrence rate of grade 4 complications (bone exposure)
according to the RTOG/EORTC criteria was 2% (1 of 54
patients) during treatment for SCC of the tongue (26).
Moreover, Kunitake et al. reported that the occurrence rate of
soft tissue necrosis and minimal bone necrosis was 25% (3 of
12 patients) during treatment for SCC of the tongue (27).
Furthermore, Mazeron et al. reported that the occurrence rate
of mucosal ulceration or necrosis was 27% (19 of 70 patients)
among epidermoid cancers of the oropharynx, with only one
patient dying due to severe mucosal complications (28). By
comparison, two of six patients (33.3%) in our study had
grade 2 soft tissue and mandibular bone complications. The
dose administered to the mandible seemed high for these two
cases, which could have resulted in grade 2 complications. In
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case 1, the biological effective dose administered to the lingual
surface of the mandibular gingiva was 122 Gys, which was
the lowest among the six cases; nevertheless, grade 1
mandibular bone complication still occurred. The extraction
of the tooth near the irradiation region could have influenced
this complication. The incidence of osteoradionecrosis of the
jaw bones (ORN) after the initial radiotherapy using EBRT or
brachytherapy for head and neck cancers was reported to be
1.7% or 3.92%, respectively (29). As tooth extraction is one
of the major risk factors for ORN (30), it should be performed
before definitive radiotherapy. However, ORN still occurs in
2.2% of patients when tooth extraction is performed before
radiotherapy (31). Even if the tooth is extracted before
radiotherapy, we need to bear the risk of ORN in mind. For
cancers of the floor of the mouth and the buccal mucosa, it is
difficult to effectively reduce the radiation dose to the
mandible through the use of spacers. Therefore, it is not
recommended to use brachytherapy again during recurrence
after radiotherapy for tumors at the floor of the mouth and the
buccal mucosa considering mandibular bone complications.

This study has several limitations. First, as our study is a
retrospective medical chart review, some data were not
complete. Second, the statistical analysis of the relationships
between the biological effective dose and the complications
could not be conducted. Finally, the brachytherapy radiation
dose was calculated using 2D X-ray images. Only the
irradiated dose of the mandible was estimated. In future
research, the radiation dose of the mandible can be evaluated
according to detailed dose distribution in each region using
CT images.

Conclusion

In our study, the five-year local control rate of the
reirradiation treatment was 83.3%, which could show a
favorable prognosis. Reirradiation using '?%Au  grain
brachytherapy with the accurate evaluation of recurrence
tumors can be recommended in terms of local control. To
avoid severe complications due to reirradiation, a spacer
should be placed during brachytherapy for tongue cancer
patients, and tooth extraction near the radiation field should
be avoided. Even if the biological effective dose to the
mandible is low, extraction of the teeth close to the irradiated
side is discouraged. Careful consideration for reirradiation
using " Au grain brachytherapy should be given for patients
with cancers of the floor of the mouth or the buccal mucosa,
particularly in terms of soft tissue and mandibular bone
complications.
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