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Abstract

Restricted mouth opening can be induced by surgical treatment. Restricted mouth opening and
pain may impede biting, chewing, speech, laughing, yawning, oral hygiene and may have an
impact on quality of life. The purpose of this study was to analyze the effects of manual
physiotherapy in mouth opening and pain after surgery in oral cancer. The study design was
randomized control trial. Total 30 consecutive patients who had undergone surgery and were
referred for physiotherapy rehabilitation were included in the study. Participants were
randomized in two groups, Group A (Experimental group) and Group B (Control group).
Participants of both groups were assessed on 5" post-operative day (POD) which included
measures of mouth opening using vernier caliper and pain in the form of Numeric Rating Scale
(NRS). All the participants underwent 10 days of exercise protocol. On 15" POD mouth
opening and pain intensity measures were measured again. While comparing between two
groups, average increase of mouth opening for Group A and Group B was (12.00+4.47) and
(4.93+2.57) respectively, which was statically highly significant (p value<0.001). Average
decrease of pain for Group A and Group B was (-2.26+0.88) and (-1.26+0.45) respectively,
which was statically highly significant (p value<0.05). The study showed definite positive effect
of physiotherapy intervention in surgically treated patients for oral cancers.
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Introduction

The global burden of cancer continues to increase largely. Cancer is the leading cause of death in
economically developed countries and the second leading cause of death in developing countries.
[ Oral cancer or oral cavity cancer defined as any cancerous tissue growth located in the oral
cavity. I Oral and oropharyngeal cancer is the sixth most common cancer reported globally. The
annual incidence is over 300,000 cases, of which 62% arise in developing countries.®! Age-
adjusted rates of oral cancer vary from over 20 per 100,000 populations in India, to 10 per
100,000 in the United States, and less than 2 per 100,000 in the Middle East. B! In India the
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incidence of oral cancer is about 3-7 times more common as compared to developed countries.
India is having highest prevalence of oral cancer in the world and remains the commonest cancer
amongst the male population. The increased prevalence is attributed to the high exposure to
sunlight due to farming, smoking and other smokeless tobacco habits, alcohol, spicy food, and
neglect of overall oral health. Male to Female ratio for having oral cancer is 4.18:1. [ The
etiology of oral cancer is found to be multifactorial. ¥ Tobacco use and excessive alcohol intake
are estimated to account for about 90% of oral cancers. [ In India, the cancers of gingiva and
buccal mucosa are common due to placement of tobacco quid in the oral cavity, is termed as
Indian oral cancer (Oral Cancer Prevention and Research Foundation, India). Oncologists and
surgeons have made substantial progress in cancer treatment in last few decades. Long term
health issue related to cancer and its treatment are becoming more important as both the number
of cancer survivors and length of their survival are increasing. Various treatment guidelines are
available in the form of surgery, chemotherapy and radiation therapy. ['! Depending on the site
and stage of the cancer, the treatment may consist of surgery, radiotherapy, chemotherapy or a
combination. Photo dynamic therapy (PDT) also plays important role in treating oral cancer. 1%
For advanced cases, there has been a shift from surgical treatment towards chemoradiotherapy
protocols. These organ preservation protocols are developed to maintain organ anatomy (171
unfortunately do not necessarily preserve the organ’s function. 11112 19 18191 The problems
occuring due to the cancer disease itself and its treatment vary with the type of cancer, disease
stage and type of medical treatment. % Following the treatment of oral and oropharyngeal
cancer, patients may report several oral symptoms, such as a restricted mouth opening, restricted
tongue mobility, lack of saliva, an inability to wear a dental prosthesis or lack of retention of the
prosthesis and loss of oral sensory function 222l Restricted mouth opening (Trismus) can be
induced by surgical treatment or radiotherapy in approximately 8% of patients. 24 Surgical
resection of oral or oral pharyngeal tumors can also cause trismus, particularly those that include
contraction of mouth closing muscles. Post-surgical trauma can lead to hematoma, abscess and
weakening of lateral pterygoid, digastric, myelohyoid, geniohyoid and infrahyoid muscles. [24-28]
Restricted mouth opening may impede biting, chewing, speech, laughing, yawning, oral hygiene
and may have an impact on quality of life. (2930

If possible, restricted mouth opening related to head and neck cancer should be prevented
because once it develops it is very difficult to treat later on. However, limited evidence exists as
how trismus, due to head and neck cancer or its treatment, can most effectively be prevented or
treated. B Treatment regimen include surgery, pharmacotherapy (analgesics and muscle

relaxants) and physical therapy. These modalities can be used alone or in any combination. 2% 3%
36]

Erik G. Cohen noted that the postoperative period is characterized by a prolonged period of
limited jaw motion. Postoperative fibrosis and scar contracture occurs very frequently. Rapid
formation of collagen secondary to surgery is contributing factor in limiting jaw motion.
Immobilized joints show very rapid degeneration changes which can make remobilization
difficult.
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Exercises are frequently proposed to treat or prevent trismus. Several manual, mechanical
exercises and electrotherapy have been described for treating trismus. This include isometric
exercises, stretching exercises using a tongue depressor and mechanical devices, hot and cold
compresses. 25 37441 Usually some tools are used as incentives to enhance exercise compliance
or to increase therapeutic effectiveness. These tools include rubber plugs, wooden tongue blades
and TheraBite® exercisers and dynamic bite openers.

Oncological outcomes have improved following the advancement of better surgical and
reconstruction techniques and more effective chemo radiotherapy protocols. As a result
increasing numbers of patients are confronted with long-term negative side effects of these
indispensable therapeutic interventions. Therefore, the development and implementation of
evidence-based strategies for the prevention, treatment, and rehabilitation of these side effects
are essential. 14!

There are few studies evaluating the effectiveness of physical therapy in ameliorating mouth
opening in patients with trismus and most of them describe the comparative analysis of different
techniques. In a randomized clinical study involving treated patients with head and neck cancer,
Buchbinder et al. B9 reported that the use of TheraBite® increased mouth opening significantly
more than was achieved by exercises with wooden tongue blades or manual stretching.
(Buchbinder D, Currivan RB, Kaplan AJ, Urken ML). A similar study done by Cohen el al. 4%
involving patients treated for oropharyngeal cancer demonstrated better mouth opening in the
course of treatment, using the TheraBite® apparatus. (Cohen EG, Deschler DG, Walsh K,
Hayden RE) Shulman et al. 2 showed a significant benefit for irradiated patients using the
biomechanical device DTS (Dynasplint® Trismus System). (Shulman DH, Shipman B, Willis,
FB)

All the studies mentioned above lack the evidence of role of manual physiotherapy in reduced
mouth opening followed by surgery in oral cancer. So, the purpose of this study was to analyse
the effects of manual physiotherapy in mouth opening and pain after surgery in oral cancer.

Materials and Methodology

This was a randomized control trial study carried out at Shree Krishna Hospital (SKH),
Karamsad. The study proposal was prepared, submitted and subsequently approved by Human
Research and Ethics Committee of H.M. Patel Centre for Medical care and education, Karamsad
(HMPCMCE/HREC/UG/PG/19(2)/6). Patients with all the age group of either gender undergone
surgical treatment for oral cancer in SKH who were referred for physiotherapy and those
providing consent to participate were included in the study. Patients having any previous
treatment for oral cancer, having trismus due to pathology other than oral cancer, patients with
history of previous trauma, tetanus, temporo-mandibular disorder, Neuromuscular condition
affecting function of face, patients with either types of diabetes, psychologically unstable
patients were excluded from the study. Total 38 participants were recruited, out of which 8 were
excluded.
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Material
1) Vernier caliper

Methodology

Participants were randomized in two groups, Group A (Experimental group) and Group B
(Control group) through computerized randomization method prepared by Central Research
Services. All the participants were attended immediately after reference for physiotherapy was
given. Participants of both groups were assessed on 5" post-operative day (POD), which
included mouth opening using vernier caliper and pain in the form of Numeric Rating Scale
(NRS). All the participants underwent 10 days of exercise protocol. On 15" POD mouth opening
and pain intensity measures were measured again.

On the 5" POD Group A (Experimental group) received treatment directly from physiotherapist

once in a day for 10 days. Position of patient was high sitting and the treatment protocol was

accordingly:-

1. Active range of motion exercise of mouth (mouth opening, side to side movements,
protrusion) (10 repetitions)

2. Active movements of tongue (protrusion, side to side) (10 repetitions)

3. Manual stretching for mouth opening (low intensity stretch for 30 sec, one cycle)

4. Contract-relax technique for mouth opening (isometric contraction for 10 sec, three cycles)

On 5" POD Group B (Control group) received handout of exercises and were asked to do
exercises as explained in it both in the form of diagrams and explanation. Participants were asked
to read from handouts in the presence of physiotherapist and clarifications were done if needed.
They received treatment once in a day for 10 days in high sitting position in the presence of
physiotherapist. They were asked to maintain the exercise diary given on 5" POD which
included time, duration and frequency of exercises. Physiotherapist ensured that participants
complied with the exercise program by checking the exercise diary daily. On 15" POD, the
participants were asked to submit the diary which was followed by final assessment. The
treatment protocol was accordingly:-

1. Active range of motion exercise of mouth (mouth opening, side to side movements,

protrusion) (10 repetitions)
2. Active movements of tongue (protrusion, side to side) (10 repetitions)

Group A (Experimental group) and Group B (Control group) participants were rated for
maximum mouth opening by universal measurement technique using vernier caliper and pain
using numerical rating scale before and after therapeutic intervention. i.e. on the 5" POD and
15" POD. For maximum mouth opening, measurements were done by a trained another one
person.
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Results

SPSS (Statistical package for social science) version 16 was used to analyse data.

Graph 1 and 2 shows comparison of mean and standard deviation of age and gender for both the

groups.
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Graph 1- Mean age of Group A and Group B
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Graph 2 - Gender distribution in Group A and Group B

In the present study to check normality of data Kolmogorov-Smirnov Test was used. p value
was not significant (>0.05) for all variables.

For all the statistical tests, significance level was fixed at 5%, i.e. the results were considered
statistically significant when p value was < 0.05.

Paired t —test was applied to compare mean value of variable within the group, t-test for
independent samples was applied to compare mean value of variable between two groups.
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Table 1 Unpaired T-Test

Parameter Meant  Std.|P value
Group N Deviation

Mouth  Opening 5th/Group A |15 23.93+4.33  [0.295

POD GroupB |15 25.40+3.08

Mouth Opening 15th/Group A |15 35.93+5.87  |0.006

POD GroupB |15 30.33+4.32

Side to Side Rt 5th POD|Group A |15 7.86+1.88 0.583
GroupB |15 7.53+1.35

Side to Side Rt 15th|Group A |15 9.20+1.42 0.075

POD GroupB |15 8.26%1.33

Side to Side Lt 5th POD |Group A |15 8.06x1.62 0.620
GroupB |15 7.80£1.26

Side to Side Lt 15th|{Group A |15 9.13+£1.64 0.143

POD GroupB |15 8.33%1.23

PROTRUSION 5th|Group A |15 5.86+1.12 0.263

POD GroupB |15 6.331.11

PROTRUSION  15th(Group A |15 6.46+1.64 0.718

POD GroupB |15 6.66+1.34

Pain 5th POD Group A |15 5.80+0.94 0.265
GroupB |15 5.40+0.98

Pain 15th POD Group A |15 3.53+1.24 0.177
GroupB |15 4,13+1.12

Table 1 shows intergroup comparison of pre-test and post-test values of different

measures
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Table 2
Std.
Group Mean Deviation t p-value
Group|Pair [Mouth Opening 5th|
A 1 POD - Mouth 447214 -10.392 |0.000
Opening 15th POD 1.20000E1
Pair (Side to Side Rt 5th
2 |POD - Side to Side Rt|-1.33333 |1.23443 -4.183  |0.001
15th POD
Pair |Side to Side Lt 5th
3 |POD - Side to Side Lt|-1.06667 |0.70373 -5.870  |0.000
15th POD
Pair [PROTRUSION  5th
4 |POD |-0.60000 [0.73679  |-3.154 |0.007
PROTRUSION 15th| ™ ' ' '
POD
Pair [Pain 5th POD - Pain
5 |15th POD 2.26667 |0.88372 9.934 0.000
Group|Pair [Mouth Opening 5th
B 1 |POD - Mouth|-4.93333 |2.57645 -7.416  |0.000
Opening 15th POD
Pair (Side to Side Rt 5th
2 |POD - Side to Side Rt|-0.73333 |0.96115 -2.955  ]0.010
15th POD
Pair |Side to Side Lt 5th
3 |POD - Side to Side Lt]-0.53333 |0.63994 -3.228  |0.006
15th POD
Pair PROTRUSION  5th
4 |POD -
PROTRUSION  15th -0.33333 |0.48795 -2.646  |0.019
POD
Pair [Pain 5th POD - Pain
5 |15th POD 1.26667 |0.45774 10.717  |0.000

Table 2 shows p value for intragroup comparison for different measures
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Table 3 Group Statistics

Group N Mean Std. Deviation |p-value

MO_Diff Group A |15 12.0000 |4.47214 0.000
GroupB |15 4.9333 2.57645

STS_Rt_Diff Group A |15 1.3333 1.23443 0.149
GroupB |15 0.7333 0.96115

STS_Lt Diff Group A |15 1.0667 0.70373 0.039
GroupB |15 0.5333 0.63994

Pro_Diff Group A |15 0.6000 0.73679 0.252
GroupB |15 0.3333 0.48795

Pain_Diff Group A |15 -2.2667  (0.88372 0.001
Group B |15 -1.2667  [0.45774

TABLE 3 shows the comparison between the post-test measurements of two groups of
different measures and p values

Discussion

According to Dreizen et al. the exercise program should be intensified and, if necessary,
combined with physiotherapy to regain the lost inter-arch distance [“3! Therefore it necessitates
that postoperative exercises are essential to prevent reduction in mouth opening, as exercise
maintains the muscle elasticity, contractility and thereby improve the range of motion and
muscle length.

In this study while comparing between two groups after intervention with regards to mouth
opening (p=0.006) and side to side right (p=0.075) values improved significantly. The results
may be attributed to the active exercise. Active exercises were performed by the participants by
their own muscular efforts without the assistance or resistance of any external force, other than
that of gravity. Active exercises promote relaxation by the alternating and reciprocal contraction
and relaxation of the opposing muscle groups maintain joint mobility, physiologic elasticity and
contractility of the participating muscles, muscle power and tone in response to tension created
in them, neuromuscular co-ordination, increase circulation and give confidence to the patient. 4]
The combined effects active exercises led to significant improvement in the values of mouth
opening and side to side right in both the groups.

Values of side to side left (p=0.143), protrusion (p=0.718) were not statistically significant
though there was a difference their mean values. In the present study, it was observed that the
numbers of patients were having incisional scar over right side of the mouth. Lateral pterygoid
muscle is the prime structure for side to side movement of the lower jaw. If only one lateral
pterygoid contracts, lower jaw moves to opposite side. During the surgery insertion site of right
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lateral pterygoid could be damaged so participants found difficulty in moving the lower jaw to
the left side. Another reason may be due to stretching of scar and pain thus produced.
Apprehension may also be one of the reasons.

The normal value for protrusion is 6-9 mm. 51 In this particular study on pre-intervention
assessment mean value for protrusion for experimental group and control group was (5.86+1.12)
and (6.33+1.11) respectively which showed that protrusion was not much affected before
intervention. After intervention mean value for the same was (6.46+1.64) and (6.66+1.34)
respectively. So it could be inferred that the protrusion values were not affected before the
intervention so no significant difference was found.

However, the mouth opening (p=0.000) and pain (p=0.001) values were much more significantly
improved in experimental group compared to control group. This result may be attributed to the
passive stretching and contract-relax maneuvers delivered in the experimental group. It added the
benefit in the form that slow steady stretch produces a relaxation and lengthening of the muscle
and overcomes the resistance of the shortened ligaments, fascia and fibrous sheaths of muscles.
[461 Hold-relax technique effectively increases flexibility and range of motion of particular joint.
(71 The idea behind these stretch and strength exercises is to prevent none-use atrophy of the
musculature involved in mouth-opening. Furthermore, a simple fact that a physiotherapist was
actually doing something (contract-relax and manual stretching) about restricted mouth opening
may induce an increase in mouth opening.

A study reported by Karoline Camargo Bragante et al 2020 stating that that the exercise
protocols performed in this study were not more effective than the usual guidance to prevent
reduction in MO in patients undergoing radiotherapy for head and neck cancer.[“®! In contrast to
this, in the particular study comparing within group before and after intervention for mouth
opening in experimental group (p value=0.000) and in control group (p value=0.000) showed
highly significant improvements.

Rose et al 2009 reported that simple jaw exercises can be a useful aid to help prevent side effects
of trismus due to treatment. [*°! Ana Paula Dall’Anese et al 2010 suggested that mouth opening
increased significantly after physical therapy in patients with trismus, and these results were
sustained after therapy had been concluded. % Ling Yang et al 2025 concluded in their study
that beginning mouth opening exercises during the second week after surgery (prior to
radiotherapy) can greatly enhance mouth opening, lessen pain, and improve the quality of life for
postoperative radiotherapy patients with oral cancer. B4

In this particular study it was found that an important aspect of rehabilitation was the application
of hand-assisted stretching forces and the hold-relax technique for manual stretching may also
have contributed to the results. The fact that mouth opening showed immediate results with the
use of the proposed techniques favored patient adherence to practicing exercises in the control
group also.
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The study group comprised small number of participants due to limited availability of patients
and long term effects of exercises for mouth opening were not considered. Future study can be
done with long term follow up in larger sample and see the effects of physiotherapy.

Conclusion

The study showed definite positive effect of physiotherapy intervention for mouth opening in
surgically treated patients for oral cancers.
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