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يتلايعاعشلإاجلاعلاتافعاضمدحأوهززضلابفرعياموأيكفلاجنشتلا
ةردقلايفضافخناهنأبززضلافرّعيُ.قنعلاوسأرلاماروأنمنيجانلابيصت
ةجيتنيلفسلاكفللةعفارلاتلاضعلاباهتلاببسبملم٣٥نملقأىلإمفلاحتفىلع
ارمأركبملالخدتلادعيُ،ززضللةيمدقتلاةعيبطلاببسب.نيؤملايعاعشلإاجلاعلل
شقانت.يلفسلاكفللةعفارلاتلاضعلافعضوررضلانمديزملاعنملةيمهلأاغلاب
مروباهصيخشتمت،اماع٤٠رمعلانمغلبتةضيرمةلاحةيملعلاةقرولاهذه
لاصئتساةيلمعتمتثيح.يولعلاكفلانمنميلأاءزجلايفةيفشرحلاايلاخلا
.يعاعشلإاجلاعلانمةرود٣٣بةعوبتميولعلاكفلانمنميلأاءزجللةيحارج
اهنانسألادبتسابامامتهاةضيرملاتدبأ،يعاعشلإاجلاعلانمرهشأةسمخدعب
دعباهترايزللاخ.هجولليلامجلالكشلانيسحتوةيومفلااهفئاظوةداعتسلاةدوقفملا
رادقمبةدودحممفلاةحتفنأدجوُ،نانسلألةيصصختلاةدايعلايفيعاعشلإاجلاعلا

ةضيرملاةردقةدايزلصاخزاهجمادختساىلعةيجلاعلاةطخلاتلمتشاو.ملم١٢
عيباسأةتسرورمدعب.ةيبشخلاناسللاتاطبثمعمبوانتلابايجيردتمفلاحتفىلع
ةبيكرتباهجلاعنكمأ،كلذلةجيتنو.ملم٢٠ىلإمفلاةحتفرادقمنسحتجلاعلانم
ميمصتلاتاينقتمادختسابكلذونانسلأاوكفلانمدوقفملاءزجللةيعانصةيضيوعت
صاخلازاهجلامادختسانأىلإةلاحلاهذهريشت.بوساحلاةدعاسمبعينصتلاو
ضيرملاةردقنيسحتيفنامهسيةيبشخلاناسللاتاطبثمومفلاةحتفعافتراةدايزل
.بوانتلابامدختسااذإظوحلملكشبمفلاحتفىلع

كفلاماروأ؛هجولارهظم؛مفلاحتف؛ززضلا؛يعاعشلإاجلاعلا:ةيحاتفملاتاملكلا
قنعلاو
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Abstract

Trismus is a post-radiotherapy complication that affects

survivors of head and neck cancers. It is described as the

reduction of mouth opening to less than 35 mm. The

condition is a progressive process; hence early interven-

tion is crucial to prevent further damage and weakness to

the elevator muscles of the mandible. Here, we report a

40-year-old woman with known squamous cell carcinoma

of the maxillary sinus in stage T3N0M0 who had un-

dergone upper right partial maxillectomy with subse-

quent 33 fractions of radiotherapy (66 Gy; intensity-

modulating radiotherapy). Five months post-

radiotherapy, the patient showed interest in replacing

her missing teeth to restore her oral functions and facial

appearance. At her post-radiotherapy visit in the dental

assessment clinic, she showed a mouth opening of 12 mm.

The TheraBite� Jaw Motion Rehabilitation System�
and wooden tongue depressors were alternatively used

for 6 weeks (4e5 stretches/day; each stretch held for 15 s).

Mouth opening gradually increased to 20 mm. Conse-

quently, a definitive obturator prosthesis was fabricated

using computer-aided design and computer-aided

manufacturing technologies with the 3Shape D900 model

scanner. These were challenging and time-consuming

steps, but acceptable facial appearance and mouth

opening were restored for the patient. This case suggests

that Therabite� Jaw Motion Rehabilitation SystemTM

and wooden tongue depressors help to increase mouth

opening significantly if used together and alternatively.
y. This is an open access article under the CC BY-NC-ND license
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Introduction

Radiotherapy is considered a major treatment modality

for head and neck cancers (HNCs).1 In addition, some
HNC patients require treatment with chemotherapy and/
or surgery.2 Advancements in radiotherapy techniques

have produced successful results that aid in improving the
quality of life (QoL) and increasing the survival rate of
HNC patients3; however, it can still produce acute (short-

term) and chronic (long-term) side effects.1 Acute side
effects develop 7e10 days after starting treatment with
radiotherapy (i.e., dry mouth, oral mucositis, and loss of
taste).4 The risk of chronic side effects persists with HNC

survivors even after treatment with radiotherapy is
completed. These chronic side effects might include
radiation caries, trismus, and/or osteoradionecrosis

(ORN).5

ORN is a serious complication that might develop
following treatment with radiotherapy for HNC patients.6

Marx7 described ORN as “an area of exposed, devitalised
bone present for greater than 3 months in an area that has
been irradiated with no signs of local neoplastic disease.”

ORN may develop spontaneously or following an invasive
procedure that impacts the jawbone.5 Signs and symptoms
of ORN include an area of exposed necrotic bone,
numbness, abnormal mouth opening, orocutaneous fistula,

and pain in the jaw area, which might also extend beyond
the jaws.8 Therefore, dental assessment before starting the
treatment with radiotherapy for HNC patients is crucial.9

This includes patient education about possible side effects
of cancer therapy, prescription of a high fluoride-
containing toothpaste, and dental extraction of teeth with a

poor prognosis, which helps to reduce the need for dental
extraction in HNC survivors post-radiotherapy, thereby
reducing the risk of ORN.

Trismus may also develop in HNC survivors following

radiotherapy. Dijkstra et al.10 described trismus as a
reduction in mouth opening to less than 35 mm due to
the inflammation of the mandibular elevator muscles

resulting from ionising radiation. Mouth opening is
essential to observe the previously treated area for
recurrence.4

Trismus usually develops in HNC survivors due to the
inflammation process and subsequent pain.11 A systematic
review concluded that the prevalence of trismus was found

to be 17% at baseline, 44% at 6 months post-
radiotherapy, 32% at 12 months post-radiotherapy, and
32% at 3e10 years post-radiotherapy.11 It appears clinically
2 months post-radiotherapy.12 Bhandari et al.12 reported
that reduced mouth opening is approximately 2%e4%
per month at the interincisal opening level. However, they

also reported that the progression in reduced mouth
opening might continue for up to 9 months. Therefore,
early intervention is crucial to prevent further damage and

weakening of the mandibular elevator muscles.
Trismus restricts mouth opening for HNC survivors,

which complicates their ability to eat and talk normally.12

Subsequently, poor QoL may result.1,4 A retrospective
hospital-based study found that HNC survivors had an
average of 14 missing teeth following radiotherapy.13

Prophylactic molar extraction at the pre-radiotherapy

dental assessment stage might explain why HNC patients
have more missing teeth.14 In addition to trismus, living
with missing teeth further complicates eating, chewing,

and speaking in HNC survivors.13

A systematic review found that replacement of the
missing teeth with dentures may not be related to the

development of ORN.15 Abed et al.13 in their retrospective
study of 439 HNC survivors did not find ORN cases
associated with denture use.13 Moreover, Sharka et al.16

in their umbrella systematic review concluded that

replacement of the missing teeth with dentures might
provide the same level of QoL compared to the
replacement with dental implants. However, if trismus is

left untreated, it complicates the fabrication of the dental
prosthesis; thus, this impacts HNC survivors’ oral
function and QoL, necessitating early intervention. Here,

we report a case of a woman diagnosed with squamous
cell carcinoma of the maxillary sinus who was treated
with partial maxillectomy and radiotherapy. The patient

attended the dental clinic with a challenging limited
mouth opening as a consequence of radiotherapy. She
received a definitive maxillary obturator after 6 weeks of
exercise therapy for the mandibular elevator muscles. The

mouth opening rose from 12 to 20 mm.

Case report

A 40-year-old Asian woman was referred from the
Oncology Department to the Department of Oral and

Maxillofacial Prosthodontic at the Riyadh Elm University
(Riyadh, KSA) following cancer therapy. The patient was
diagnosed with squamous cell carcinoma affecting the right
maxillary sinus (tumour [T], nodes [N], and metastasis [M]

stage: T3N0M0). She underwent upper right partial max-
illectomy followed by 33 fractions of radiotherapy (66 Gy;
IMRT; intensity-modulated radiotherapy). Five months

post-radiotherapy, the patient was keen to replace her sur-
gical maxillary obturator prosthesis, restore her oral func-
tioning, and improve her appearance.

Radiographic examination, including panoramic to-
mography (Figure 1), revealed a large bony defect in the
area of the right maxillary sinus consistent with the
history of partial maxillectomy. The left maxillary sinuses

were well-pneumatised with the evidence of mucosal
thickening, suggestive of mucositis. The temporomandib-
ular joints appeared unremarkable. No abnormalities were

detected in the extraoral examination. Intraoral examina-
tion (IOE) revealed an oroantral communication with the

http://creativecommons.org/licenses/by-nc-nd/4.0/
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Figure 1: A dental panoramic tomograph (DPT).

Figure 2: Pre-treatment clinical photographs.

Trismus and cancer 129
upper right maxillary sinus and a few lower missing teeth
(Figure 2). It showed that the patient had adequate oral
hygiene, but some calculus accumulations. The patient
had a challenging limited mouth opening (12 mm) as a

consequence of radiotherapy (Figure 3A). She reported
brushing her teeth twice daily using a high fluoride-
containing toothpaste.

The treatment plan was discussed with the patient. She
was advised by a prosthodontist to wear a new temporary
obturator prosthesis to help increase her mouth opening. A

temporary upper right obturator prosthesis was fabricated
with a limited mouth opening (12 mm). The patient was also
informed about the importance of mouth-opening exercises
using Therabite� Jaw Motion Rehabilitation System�
(TJMRS) and wooden tongue depressors (Figure 3B, C). She

was instructed to use TJMRS and wooden tongue depressors
alternatively every day as much as she could until she felt
muscle fatigue (4e5 stretches/day; each stretch held for

15 s). However, she was informed to stop exercise therapy
immediately if pain was experienced in the jaw area. The
patient was educated about using both techniques by a

prosthodontist to ensure that she could exercise



Figure 3: (A) Pre-exercise mouth opening ¼ 12 mm; (B) Therabite� Jaw Motion Rehabilitation System�. (C) Wooden tongue depressors

and (D) post-exercise mouth opening ¼ 20 mm.
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independently at home. The mouth opening started at 12 mm
and increased to 20 mm in 6 weeks (Figure 3D). The patient

was followed-up in the clinic by the prosthodontist at the end
of each week. Consequently, a definitive obturator prosthesis
was fabricated using computer-aided design and computer-

aided manufacturing (CAD/CAM) technologies with the
3Shape D900 model scanner (3SD900) (3Shape, North
America). Figure 4 shows the steps of fabrication of the

definitive obturator prosthesis. After 1 year, the patient
was followed-up in the dental clinic. Her mouth opening
had been maintained at 20 mm and her oral hygiene was

adequate. There were no signs of ORN or unhealed soft
tissue.

At the discharge appointment, the patient was advised to
continue using the TJMRS and wooden tongue depressors

alternatively, at least twice a week, as trismus is progressive.
She was also advised by the dentist to brush her teeth twice
daily using a high fluoride-containing toothpaste and was

educated by the dental team about the importance of main-
taining good oral hygiene, particularly that developing dry
mouth may complicate the use of the obturator prosthesis.

She was also advised about the importance of having a reg-
ular dental review every 6 months and about symptoms of
spontaneous or non-spontaneous ORN (i.e., an area of
exposed necrotic bone, numbness, abnormal opening, fistula,

and pain related to the jaw area) so that she could seek help if
she needed it. Figure 5 shows the post-treatment clinical
photographs.

Discussion

Trismus is common and can affect many HNC survivors
post-radiotherapy,11 affecting their oral function and QoL
adversely.1 It profoundly affects various aspects of
activities of daily living, such as nutrition consumption,
grinding ability, chewing problems, practising adequate

oral hygiene, attending dental appointments, and speech. A
systematic review concluded that early treatment is crucial
for successful results.17

In the present case, the patient had trismus (12 mm)
that developed following upper right partial maxillectomy
surgery and radiotherapy. The patient was educated to

use TJMRS and wooden tongue depressors alternately to
help reduce muscular fibrosis and increase open bite
gradually.

TJMRS was developed based on the idea of constant
passive motion and stretching, which has proven to be an
effective way to arrange and restore the motion of the jaw
muscles.18 Therefore, it can be utilised to limit the effect of

trismus by application during chemotherapy or radiation
therapy, in order to subdue already existing trismus. It is
recommended that the treatment protocol with TJMRS

should be determined according to the therapeutic condition
of the patient and underlying cause.19 For example, it is
necessary to notice that exercise therapy for trismus in HNC

survivors using TJMRS with/without wooden tongue
depressors leads to muscle fatigue and/or pain. Muscle
fatigue following exercise sessions is not uncommon, and
patients should be informed about this consequence, which

should reduce gradually following further exercise
sessions.19 However, it is advisable to avoid or decrease the
exercise time if there is an increase in pain, as it can result in

muscle guarding, which may undermine the effectiveness of
the treatment and decrease patient compliance. Constant
monitoring and examination are crucial for this type of

treatment, which was why the progression of treatment and
the patient’s compliance was reviewed by the prosthodontist
weekly to ensure safe dental care.



Figure 4: (A) Primary dental cast, (B) special tray, (C) upper

secondary impression, (D) lower secondary impression, (E) upper

metal framework, (F) lower metal framework, (G) border

moulding of the upper partial denture, (H) the definitive impres-

sion for the structural defect, (I) jaw relation, (J/K) upper dental

casts with the structural defect, (L) upper obturator prosthesis

(palatal surface), (M) upper obturator prosthesis (occlusal sur-

face), and (N) lower partial denture.
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A recent prospective study including 20 patients with

trismus after maxillofacial operations found that TJMRS
increased mouth opening significantly in 4 weeks; therefore,
this improved HNC survivors’ QoL, and their pain level
reduced dramatically.19 In this case report, the patient was
educated to use TJMRS alternatively with wooden tongue

depressors, and her mouth opening increased from 12 mm
to 20 mm in 6 weeks. This was comparable with the
reported time required to increase mouth opening. The

current case showed that patient education on TJMRS and
wooden tongue depressors usage was essential to achieve a
successful result. A multi-centre, formal-evaluative quali-

tative retrospective study of 21 HNC patients found that
clear exercise instructions were important for patient
compliance.10 The dental team is advice to record the
differences in mouth opening regularly, in order to assess

potential difficulties faced by the patient during exercise
therapy; hence this will also help raise patients’ motivation
and compliance.

Constructing the obturator prosthesis was a crucial
“happiness step” after achieving a satisfactory mouth
opening for the patient and the dental team. This result was

in line with a recent study investigating 100 patients who
received oral rehabilitation after completion of treatment for
HNC survivors and confirmed that dental rehabilitation is a
significant step toward enhancing the QoL after controlling

the disease, including the psychological and social wellbeing
of the patients.20

A retrospective study of 173 HNC survivors reported

the difficulties that might be encountered with fabrication
of a definitive maxillary obturator; therefore, a clear dis-
cussion between the dentist and the patient is crucial to

build a clear expectation for the patient and to save the
dental team time and effort.21 The large size of the
maxillary defect, non-stable opposing occlusion, and

poor overlying tissue in the surgical area are important
factors that impact the successful result of the maxillary
obturator prosthesis.21 Including these factors when
dentists discuss the treatment plan with patients is crucial

to avoid psychological distress after having unexpected
results.

In the present case, the consequences of cancer therapy

had a long-term negative impact on the patient’s self-
perception. She considered her teeth a personal pride
and source of dignity; she did not wish to be seen without

her teeth. Therefore, the feeling of self-esteem and confi-
dence was a priority during prosthesis stage. Providing the
obturator prosthesis significantly improved her psycho-

logical wellbeing and fulfilled her desire. It is important to
note that the dental needs of HNC survivors might be
neglected due to overlap with other medical appointments
and follow-up clinics following cancer therapy. Other

barriers were also discussed, such as patient comorbidity,
poor communication, patient/family resistance, lack of
time of healthcare professionals, and lack of resources.22

The dental team should understand the dental needs of
HNC survivors, regardless of the cost or type of dental
treatment. They should also provide them with dental

needs required to protect their appearance, such as
replacing their missing teeth or improving their
aesthetics, regardless of the stage of cancer or how
many days they will live. In this case, increasing the

patient’s mouth opening and providing her with a
temporary and definitive obturator prosthesis were
challenging, costly, and time-consuming steps. However,



Figure 5: Post-treatment clinical photographs.
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they were provided successfully to maintain the patient’s
dignity and wishes.

Conclusions

We presented a case of an HNC survivor who had
trismus (12 mm) as a consequence of treatment with

radiotherapy. The patient’s mouth opening increased from
12 to 20 mm using TJMRS and wooden tongue depressors
alternatively in 6 weeks, followed by fabrication of the

definitive obturator prosthesis. These were challenging and
time-consuming steps. However, they have been provided
successfully to the cancer patient to maintain her dignity.

This case suggests that Therabite� Jaw Motion Rehabili-
tation System� and wooden tongue depressors help in-
crease mouth opening significantly if used together and
alternatively.

Recommendations

Trismus is a post-radiotherapy complication that might
affect HNC survivors. It affects their oral function and QoL
negatively. Dentists should understand the unmet dental

needs of HNC survivors once they complete the cancer
therapy and are discharged to the primary dental care. They
should also be familiar with techniques that help increase
mouth opening in HNC survivors with trismus post-

radiotherapy, as early intervention is crucial to improve the
oral function and QoL.
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