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ABSTRACT
INTRODUCTION: Radiotherapy for head and neck tumors causes a series of adverse effects. Some 
effects are temporary, such as oral mucositis and taste disorders, and others are permanent, such 
as xerostomia and increased risk for dental caries and osteoradionecrosis. One way to diminish 
radiotherapy’s adverse effects is to decrease the radiation dose on healthy tissues outside the tumor 
area through more precise radiotherapy techniques, such as intensity-modulated radiation therapy 
(IMRT), which depends on positioners and stabilizers to the anatomic structures.
CASE REPORT: This paper presents direct construction technique examples of mouth openers and 
positioning stents for tongue and mandible, which allow distance from the radiation field for healthy 
organs as well the precise stabilization required for the IMRT technique. 
CONCLUSION: The clinical cases shown in the present paper also illustrate that the intra-oral devices 
for stabilization of the dental arches and tongue are effective in reducing unnecessary radiation on 
healthy organs.

Keywords: radiotherapy; dental prostheses; cancer of head and neck.

Método direto de construção para abridores de boca e posicionadores 
protéticos para radioterapia de cabeça e pescoço

RESUMO
INTRODUÇÃO: A radioterapia de tumores na região de cabeça e pescoço causa uma série de efeitos adversos. 
Alguns desses efeitos são temporários, como mucosites e diugesia; e outros permanentes, como xerostomia, 
risco a ostorradionecrose e risco a cáries. Uma das formas de diminuir os efeitos colaterais da radioterapia é 
diminuir a dose de radiação de estruturas saudáveis fora da área do tumor através de técnicas radioterápicas 
mais precisas como a radioterapia de intensidade modulada (IMRT) a qual depende de posicionadores e 
estabilizadores das estruturas anatômicas.
RELATO DO CASO: O presente artigo demonstra exemplos de confecção direta de abridores de boca e 
posicionadores de língua e mandíbula que permitem o afastamento das estruturas saudáveis bem como a 
estabilização precisa necessária à técnica do IMRT. 
CONCLUSÃO: Os casos clínicos apresentados no presente artigo também ilustram que os dispositivos 
intraorais para estabilização das arcadas dentárias e da língua são eficientes em diminuir a dose de radiação 
desnecessária a estruturas saudáveis.

Palavras-chave: radioterapia; prótese dentária; câncer de cabeça e pescoço.
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INTRODUCTION

Radiotherapy is an essential ally to the treatment of  
head and neck tumors, although it generates a series of 
adverse effects that must to be known by dentists and 
radiation oncologist with the purpose to prevent and/or 
minimize such effects during and after the radiation treatment. 
Some side effects are transitory, such as oral mucositis, 
candidiasis, taste disorders, and dysphagia [1, 2]; others 
are permanent, such as xerostomia [3, 4] and a consequent 
risk of dental caries (especially root caries [5]) and osteo- 
radionecrosis [6, 7].

The evolution of machines and techniques are decreasing 
radiation doses [8] as well as toxicity to healthy tissues. 
Radiotherapy has evolved from 2D planning (conventional 
radiotherapy) to 3D planning, and has now evolved to 
intensity-modulated radiation therapy (IMRT) and image-
guided radiation therapy (IGRT). These last two techniques 
allow less toxicity to the healthy tissues surrounding the 
irradiated tumor [9-12]. The risk of dental caries and 
osteoradionecrosis can be managed through a rigorous dental 
treatment before, during, and after the radiation treatment. 
But permanent xerostomia is extremely difficult to handle 
and also decreases the patients’ quality of life [13, 14] after 
the radiation treatment, because it affects swallowing and 
phonation and increases the risk of dental caries [2, 15].

Although the evolution of machines and planning 
techniques have diminished the adverse effects, much can 
still be done to protect healthy organs during head and neck 
radiation therapy, especially for the salivary glands [16].  

Some strategies for salivary gland protection during 
radiotherapy are: radiation prosthesis [17,18], bethanechol 
use [19, 20], pilocarpine use [21], low level laser therapy [22],  
and submandibular gland surgical transfer [23].

The purpose of this paper is to show the direct method 
of fabrication of bite opening and positioning stent for 
dental arches and the tongue for radiotherapy of head and 
neck tumors, as well to discuss the advantages of these  
devices.

CASES DESCRIPTIONS
Case #1. Patient with nasal floor carcinoma 
(Figures 1 and 2).

This case describes the classical technique of direct 
manufacturing of a dental device with mouth opening and 
positioning fixation of the tongue.

Once obtained, upper and lower casts stones the occlusal 
stents with auto polymerized acrylic (Figures 1A and 1B).

In the sequence, an artificial tongue is made with 
alginate (Figure 1C) in order to pre-fabricate a lingual 
plate for tongue stabilization with auto polymerized acrylic  
(Figures 1D and 1E).

After a previous clinical adjustment of the occlusal 
stents, silicone adhesive is applied in the inner portion of the 
occlusal stents (Figure 1F). In the sequence, fluid addition 
silicone impression material is applied and tacked into the 
proper position in the mouth (Figures 1G and 1H). The 
purpose of applying silicone is to promote more retention 
and comfort to the patient (Figure 1I).

Figure 1. Case #1
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The next step is to assemble the three components in the 
mouth (upper and lower occlusal stents and lingual plate). In 
order to proceed, the maximum mouth opening is registered 
(Figure 2A); after this, the mouth opening in which the three 
components will be assembled is determined – 1.5 to 2.0 cm 
less than the maximum mouth opening (Figure 2B). The 
components are assembled with a mouth opening inferior 
to the maximum in order to facilitate the device’s insertion 
for the radiotherapy sections, which can cause muscular 
trismus in some cases.

Acrylic bars are fixated using auto polymerized acrylic 
directly in the mouth, connecting the upper with the lower 
occlusal stents in the predetermined mouth opening (Figures 
2C and 2D). In the sequence, the lingual plate is fixated in 
the lower occlusal stent directly in the mouth or in the cast 
stone (Figure 2E).

After the fabrication of the mouth opener positioner, 
the patient (and the radiation doctor) is oriented to take 
the planning tomography using the positioner, use the 
positioner during the fabrication of the radiation mask, 

Figure 2. Case #1

and use the positioner during all sections of radiotherapy. 
All instructions are spoken and written to the patient and 
emailed to the radiation doctor. 

Figure 2F shows that the radiation prosthesis is effective 
in locking the tongue into a fixed position (not letting it to be 
positioned into the palate), and shows that the mandible and, 
consequently, the submandibular and sublingual salivary 
glands are kept away from the radiation field, which is 
concentrated into to the maxilla and nasal floor.

Case #2. Patient with carcinoma in the pre 
maxilla region (Figure 3)

Figures 3A (upper cast stone) and 3B (lower cast stone) 
show the intra oral situation of an edentulous patient, with 
implants placed 2 weeks before (with no possibility for 
an anchor for the mouth opener device due to the recent 
healing process). With the impossibility of manufacturing a 
conventional mouth opener with auto polymerized acrylic, 
a plastic tray and plastic examination stick were adapted to 
fabricate a mouth opener positioner (Figure 1C).

Condensation silicone impression material was placed 
into the tray and filled all of the space from the mandible 
and the maxilla, where pieces of the plastic stick were placed 
within the silicone bulk to promote sustainability and rigidity 
to the final device. Immediately after placing the material in 
the mouth, the patient was asked to close the mouth a little 
bit (1.5 to 2.0 cm from the maximum mouth opening), as 
shown in Figure 3D.

Condensation silicone impression material was chosen 
to fabricate this patient’s devise because it is easy to trim 
into the final form with a scalpel blade.

To finalize the mouth opener, the tray cable was removed 
and all unnecessary silicone material was trimmed to 
promote an easy insertion and removal of the device into 
the mouth (Figure 3E).

Figure 3F shows that the radiation field was adequately 
kept away from healthy organs, such as the mandible and 
submandibular and sublingual salivary glands.

The patient was oriented to use the mouth opener 
positioner during all radiotherapy fazes: planning 
tomography acquisition, radiation mask fabrication, and 
radiotherapy sections.

Case #3. Patient with tongue carcinoma  
(Figure 4)

This patient had an edentulous mandible; the carcinoma 
removal from the left side of the tongue left this organ 
sutured to the left alveolar ridge of the mandible. The only 
alternative was to take an impression of the right side of the 
mandible with a partial tray in order to fabricate an acrylic 
saddle for the right alveolar ridge. Figure 4A shows how 
the radiation prosthesis was assembled: arrow #1 shows 
an upper occlusal stent that was directly glued with auto 
polymerized acrylic into the acrylic saddle (arrow #2). This 
was 1.5 to 2.0 cm shorter than the maximum mouth opening, 
and into these two components were glued an acrylic lingual 
plate to stabilize the tongue (arrow #3).
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Figure 3. Case #2

Figure 4B shows the efficiency of the device in keeping 
the mouth open in one predetermined position as well as 
stabilizing the tongue’s position. 

Figure 4C shows that the radiation prosthesis is able to 
hold the mouth open and Figure 4D shows that the device is 

efficient in keeping the radiation field away from the maxilla. 
Consequently, most of the parotid was also protected from 
radiation due to the mouth opening.

In same manner, the patient was oriented to use the 
radiation prosthesis in all phases of the radiotherapy.

Figure 4. Case #3
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Case #4. Patient with bone metastasis in the left 
side of the mandible (Figure 5)

The objective with this patient was to promote mouth 
opening and adequate position in order for the radiation 
treatment not to affect the maxilla, upper teeth, or parotid 
glands. For this purpose, a bite block was made with auto 
polymerized acrylic resin (Figure 5A). The bite block was 
trimmed and adjusted to promote a mouth opening 1.5 to 
2.0 cm shorter than the maximum (Figure 5B). The next 
step was to register, directly in the mouth, the lower teeth 
positioning and mouth opening position with Patter™ resin 
(Figures 5C and 5D). After registering the lower teeth, 
Pattern™ resin was placed in the upper side of the bite block, 
and the patient was asked to bite to register the final mouth 
opening and the position of the maxillary teeth (Figure 5E).

Figure 5F shows the customized bite block in position; 
the red arrow made of Pattern™ resin in front of the device 
was made to facilitate the written instruction delivered to 
the patient and radiation doctor. (A picture of the device 
can also be sent to the patient and radiation doctor by email 
or WhatsApp).

Figure 5G shows how the radiation field would be 
without the mouth opener bite block; the maxilla and 
all surfaces of the tongue would be hit by radiation.  
Figure 5H shows the radiation field with the customized 
bite block in position, where it can be observed that all of 
the maxilla and at least half of the tongue are kept out of the 
radiation main field.

CONCLUSIONS

The cases presented in this paper show that radiation 
prostheses are efficient in keeping healthy anatomic 
structures away from the main radiation field, which is in 
conformity with scientific literature [24, 25]. By keeping 
the mandible away from radiation in cases of tumors of 
the maxilla or nasal floor, and by keeping the maxilla 
away from radiation in cases of tumors next to the inferior 
arch, the healthy structures receive less radiation and, 
consequently, the risk of osteoradionecrosis is decreased in 
the arch opposed to the tumor, as well the incidence of oral  
mucosites [26, 27].

Figure 5. Case #4
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The mouth openers and positioners for radiotherapy, 
as demonstrated in the presented cases, are efficient in 
keeping the major salivary glands from the radiation field, 
preserving submandibular and sublingual salivary glands 
when the tumor is in the upper dental arch or nasal floor, 
and preserving most of the parotid salivary glands when 
the tumor is related to the lower arch (mandible, tongue 
or mouth floor). Scientific literature has shown that this 
protection of the salivary glands can decrease and attenuate 
the xerostomia caused by the radiation treatment of head 
and neck tumors [27, 28]. The preservation of salivary flow 
decreases the risk of dental caries and consequently reduces 
the risk of osteoradionecrosis.

Therefore, it can be concluded that direct fabrication of 
intra-oral appliances for radiotherapy are quick and easy 
to make and extremely cost-effective because they prevent 
permanent damage in important organs, such as the major 
salivary glands.
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