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Case Report
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Abstract: Brachytherapy is often applied to oral cancers, with good outcomes and minimal loss of
oral function. Especially, mold brachytherapy is best suited for superficial oral cancers with little or
no bone invasion, such as gingival cancer, palatal mucosal cancer, or buccal mucosal cancer because
of the thin tissue thickness that needs to be irradiated. A few cases have been reported on mold
brachytherapy for gingival cancers, especially with high-dose-rates (HDR), these treatments were
performed during hospitalization. We report a case of lower gingival squamous cell carcinoma
(SCC) treated with HDR mold brachytherapy in an outpatient setting. A 71-year-old male with
lower gingival SCC had received HDR mold brachytherapy (54 Gy, 9 fractions, 5 days) as an outpa-
tient. Eighteen months after the mold therapy, the patient had no recurrence and no metastasis. A
search of the literature revealed no previous report of a case of gingival cancer treated with HDR
mold brachytherapy in an outpatient.
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1. Introduction

Brachytherapy is often applied to oral cancers, with good outcomes and minimal loss
of oral function [1]. Brachytherapy is classified into interstitial brachytherapy, intracavity
brachytherapy, and mold brachytherapy. The main advantage of mold brachytherapy is
that it is a non-invasive procedure. However, it is limited by the need for custom molds
to be made for each individual and has a narrow range of applications. In the oral cavity,
gingival cancer, palatal mucosal cancer, or buccal mucosal cancer are best suited for this
method because of the thin tissue thickness that needs to be irradiated [2]. A shielded
room is required during irradiation, and the treatment method has been used under hos-
pitalization to date. A few cases have been reported on mold brachytherapy for gingival
cancers [3,4,5], especially with high-dose-rates (HDR), these treatments were performed
during hospitalization [6,7].
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In this report, we describe a case of lower gingival squamous cell carcinoma (SCC)
that was successfully managed with HDR mold brachytherapy as outpatient.

2. Case

A 71-year-old male visited our hospital with the chief complaint of pain in the mu-
cosa of the left lower gingiva. There was no comorbidity, but he had been diagnosed with
severe anxiety disorder. Due to his anxiety disorder, he refused surgery and chemother-
apy, and hospitalization. A mass was found in the mucosal area from the left lower gin-
giva to the retromolar trigone. The long and short diameters of the mass were 24 mm and
12 mm, respectively, and the mass was mobile (Figure 1). The surface mucosa was irreg-
ular, and some ulceration was observed. The mass showed a thickness of 3 mm without
bone destruction in the CT images (Figure 2). Clinically, there was no cervical lymphade-
nopathy and US, MRI and PET-CT showed no metastasis in the cervical lymph nodes and
no distant metastasis. Based on the biopsy and imaging results, the patient was diagnosed
with SCC (cT2NOMO, Stage II). Considering that the lesion was localized within the mu-
cosa, we decided to perform HDR mold brachytherapy in an outpatient setting.

h

Figure 1. Pretreatment clinical photograph, showing a massive lesion from the left lower gingiva to
the retromolar trigone, measuring 24 x 12 x 3 mm; cT2NOMO, Stage II.

Figure 2. Pretreatment CT images. Representative sagittal section through the mandibular posterior
body. (Left) Soft tissue kernel reconstruction. The arrowheads show one of three flexible applicator
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tubes used for HDR mold brachytherapy. The 3 mm region between the flexible applicator tube and
the mandibular ramus corresponds to the tumor’s thickness. (Right) The bone kernel reconstruction
CT section shows an intact mandibular cortex in contact with the tumor, with no evidence of bone
destruction.

An alginate impression of the mandible, including the lesion, was taken. A plaster
model was made, and the location of the tumor was marked (Figure 3). A plastic sheet (0.5
mm thin) was placed in the tumor area, and three flexible applicator tubes to be used for
HDR interstitial brachytherapy were placed and fixed with resin (Figure 4). To reduce the
radiation exposure of the surrounding area, a 6-mm thick lead mold was made and placed
on top of the plastic mold to create a two-layered mold (Figure 4).

Figure 3. Plaster model. Note the region of the tumor outlined from the left lower gingiva to the
retromolar trigone.
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Figure 4. Steps of creating a mold. (A,B) The first plastic mold with three flexible applicator tubes
attached. (C,D) Another mold made of lead to protect against exposure to radiation. (E,F) The two-
layered mold.

In order to avoid metallic artifacts caused by lead, only the first mold was placed in
the mouth; then, a CT scan was acquired and a three-dimensional treatment plan was
performed using Oncentra Brachy (Elekta AB, Stockholm, Sweden). The contour of the
clinical target volume (CTV) was identified using the CT images. The planning target vol-
ume (PTV) was defined as an equivalent to CTV. We delivered 6 Gy as D1, i.e., minimum
dose of the prescribed dose that was given to 100% of the PTV. The dose-distribution di-
agram is shown in Figure 5. Although no bone destruction was observed in the CT images,
the PTV was designed to cover the gross tumor volume and to irradiate from the surface
of the mandible to approximately 1 cm into the mandible. In addition, we also considered
dose reduction to the normal tissues surrounding the tumor.

Figure 5. Dose-distribution diagram for HDR mold brachytherapy. Axial (top left), sagittal (top
right) and coronal (bottom left) sections showing the dose distribution profile. A three-dimen-
sional rendering image showing position of three flexible applicator tubes in relation to planning
target volume (bottom right).

The two-layered mold was placed in the oral cavity, and irradiation started (Figure
6). The irradiation device was a microSelectron HDR-V2 (Elekta, Stockholm, Sweden), and
the radiation source was 192-Ir. The total prescribed dose was set at 54 Gy per nine frac-
tions at an interval of 6 hours or more in 5 days.
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Figure 6. Treatment setup.

Although lead shielding was used, radiation-related stomatitis occurred immedi-
ately after the irradiation of the gingiva, buccal mucosa, and left lateral border of tongue
other than the primary tumor. This stomatitis continued for 2 months after the irradiation
was complete (Figures 7-9).

Dysgeusia and xerostomia were not reported. Imaging examinations were performed
6 months and 18 months post-treatment, and no abnormalities were found in the primary
site of the lesion, nor were there any cervical lymph node metastases or distant metastases.

Figure 7. Clinical photograph after 1 week of treatment. Note mucositis on the left lateral border of
tongue, floor of the mouth and cheek, adjacent to the region of the mold.
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Figure 9. Clinical photograph after 12 months of treatment.

3. Discussion

Surgical resection is the standard therapeutic approach to manage patients with gin-
gival cancer [8]. Alternatively, radiation therapy may be performed for superficial gingi-
val cancer with little or no bone invasion. Radiation therapy can be classified into external-
beam radiation therapy and internal radiation therapy. Although the application of exter-
nal-beam radiation therapy was initially considered for the patient, he refused it, fearing
adverse effects such as wide-range mucositis and skin damage. Therefore, we chose mold
brachytherapy from the internal radiation therapy options.

The greatest advantage of mold brachytherapy is that it eliminates the need for inva-
sive procedures [1]. Since no applicator tube is inserted into the tissue, the tissue morbid-
ity is reduced. In addition, the mold is removable, and the applicator tube only needs to
be placed when the treatment is performed. In fact, there have been some reports of the
mold method applied to treat superficial gingival cancer under hospitalization with local
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control and good prognosis [6,7]. However, to our knowledge, there have been no reports
of mold therapy for gingival cancer, delivered in outpatient settings. We found no major
problems with the reported outpatient treatment, and we believe that outpatient visits
will be also feasible for mold brachytherapy in superficial gingival cancer cases in the fu-
ture. Although it has been reported that mold brachytherapy is not suitable for the
retromolar trigone because of the difficulty of covering [9], it may, to the contrary, be use-
ful even in the retromolar trigone, if the tumor can be covered by the mold as this case.

In the present case, there were no teeth near the tumor area, and the mold was easy
to fabricate and place in the region of interest (Figure 10). Since the tumor was mobile
during palpation and the CT images showed no bone invasion, it was thought that there
was no bone invasion. However, it is virtually impossible to irradiate only the tumor, and
thus, the PTV was covered from the tumor surface to approximately 1 cm into the mandi-
ble. This dose prescription also took into account the risk of micro bone invasion of the
tumor, meaning that all layers of bone cortex and only a part of the bone marrow were
irradiated. On the other hand, the panoramic examination did not identify teeth in the
irradiation field with a poor prognosis that would require extraction prior to mold brachy-
therapy. Thus, the possibility of future radiation-induced osteonecrosis of the jaw was
considered to be low.

Figure 10. Panoramic pretreatment image.

Although the follow-up period was only about 18 months, no local recurrence,
lymph-node metastasis, or distant metastasis was observed. It is promising that no bone
changes in the irradiation field have been observed to date. As the patient population
ages, it is expected that ever more patients will become inoperable due to comorbidity or
will refuse hospitalization. Although the target population is limited, the described out-
patient mold brachytherapy provides an attractive option that is less invasive and less
burdensome for certain oral cancer patients in the future.

4. Conclusions

We provide the first report of a case of lower gingival SCC treated with HDR mold
brachytherapy in an outpatient setting.
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