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Abstract

Dental literature demonstrates limited research on non-surgical management of hemi-mandibulectomy patients with
completely edentulous arches and severe deviation. In this evidence-based case report, a 65 year old, Cantor Curtis Class
III hemi-mandibulectomy patient presented to the Department of Prosthodontics with completely edentulous mandibu-
lar arch and chief complaint of difficulty in mastication and speech. Surgical correction was not possible due to patient's
incompliance and history of radiation. Meanwhile, Prosthodontic prognosis was considered poor, due to severe deviation
of the mandible and hence the patient was deemed unrehabilitable.

Objective: 1) To understand the unusual activity of mandibular muscles in a hemi-mandibulectomy patient and find the
muscles involved in causing deviation. 2) To devise Mandibular muscle physiotherapeutic exercises based on the "5 Step
Evidence-Based Dentistry Protocol,” in order to train the muscles in obtaining a harmonic maxillo-mandibular relation-
ship. 3) Demonstrate the use of an Orthopedic Chin cup appliance as an adjunct to physiotherapy.

Methodology: The "5 Steps of Evidence-Based Dentistry Protocol” were used to understand the unusual muscle activity
in a hemi-mandibulectomy patient and formulate Mandibular Muscle physiotherapeutic exercises to limit deviation. The
entire clinical scenario was translated into three answerable questions. Namely: 1) Which muscles cause the deviation of
the mandible in hemi-mandibulectomy patients? 2) What are the recommended physiotherapeutic exercises to reduce
deviation of the mandible in hemi-mandibulectomy patients along with the frequency and intensity of such exercises? 3)
Would an extraoral appliance reduce mandibular deviation in edentulous patients?

Results: Stepwise Evidence based Practice led to a reduction in the mandibular deviation by guiding muscles to a har-
monic position. Following which, fabrication of maxillary removable partial denture with palatal ramp and mandibular
complete denture was possible in a hemi-mandibulectomy patient restoring mastication, speech and overall (QOL) Quali-
ty of life, whose initial prosthetic prognosis was poor and deemed unrestorable.

Conclusion: This evidence-based case report creates awareness among Dentists about the importance of knowledge of
"Unusual muscle activity after hemi-mandibulectomy". In order to successfully rehabilitate such patients it is imperative
for dentists to broaden their knowledge of the Stomatognathic system.
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Introduction

The Mandible is a crucial bone in the face that helps perform vital functions like mastication and speech, as well as sig-
nificantly affects esthetics. Hemi-mandibulectomy is the resection of half of the mandible, causes structural, functional
and sensory disturbances. Surgical intervention for mandibular reconstruction is not always possible, due to invasive
nature of the procedure, increased cost, candidates unfit for surgery as well as post-surgical morbidity concerns.! In
such cases, Prosthodontic rehabilitation is the considered treatment option which focuses on restoration of form, func-
tion, speech and esthetics.2

Prognosis of Prosthodontic rehabilitation in hemi-mandibulectomy patient depends upon many inter related factors
such as the extent of resected bone, resected TM] causing disarticulation and mandibular deviation, which in turn causes
loss of occlusal plane and disruption of harmonic maxillomandibular relationship. Good prosthetic prognosis is seen in
cases where remaining teeth are present in good condition, as this helps to support intra-oral Guiding Appliances. But,
in unfortunate cases of complete edentulous arch, the prosthetic prognosis is poor. And such cases are often unrehabili-
table especially if the scar contracture of the resected area is severe due to delayed initiation of guidance therapy.2

An electronic and a manual search was conducted in the PubMed, EMBASE and Scopus databases to search for case re-
ports related to the non-surgical and prosthodontic rehabilitation of completely edentulous Cantor Curtis Class II, III
and IV hemi-mandibulectomy patients with severe deviation. Most dental literature shows prosthetic management of
partially edentulous Cantor Curtis Class II, Il and IV hemi-mandibulectomy patients, where tooth-supported prosthetic
appliances can help limit deviation.34 While, dental literature lacks clear documentation on the prosthetic rehabilitation
of completely edentulous Cantor Curtis Class II, IIl and IV hemi-mandibulectomy cases, mostly showing some surgical
intervention.5

Case Report

A 65 year old Hemi-mandibulectomy patient was referred to the Department of Prosthodontics with chief complaint of
difficulty in eating and speech. History revealed resection of right side TMJ and Ramus done 7 years back. Patient was
classified as Class III (Cantor and Curtis, 1971 Classification). He had undergone radiation therapy for tumour suppres-
sion and had not used any prosthesis till date. Intraorally, maxillary anterior teeth were present and affected with radia-
tion caries while mandibular ridge was completely edentulous. Patient’s mandible deviated towards the right and
caused facial asymmetry (Figure 1, 2).

In this case, surgical intervention was not feasible due to previous history of radiation therapy and patient’s choice.
Hence, prosthodontic rehabilitation with a maxillary palatal ramp prosthesis and mandibular complete denture was
planned. But, tentative jaw relation recorded showed very poor prognosis of the prosthesis due to complete deviation of
the mandible towards the right (Figure 3). The patient was deemed unrehabilitable.

Figure 1: Pre-treatment Figure 2: Pre-treatment Intra-oral Figure 3: Tentative Jaw Relation

This led us to take a step back and Use the "5 Step Evidence-Based Dentistry Protocol” in order to understand the unu-
sual activity of mandibular muscles in a hemi-mandibulectomy patient and then formulate Mandibular muscle physio-
therapeutic exercises to train the muscles in obtaining a harmonic maxillo-mandibular relationship.
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Objective

1) To understand the unusual activity of mandibular muscles in a hemi-mandibulectomy patient and find the muscles
involved in causing deviation. 2) To devise Mandibular muscle physiotherapeutic exercises based on the "5 Step
Evidence-Based Dentistry Protocol,” in order to train the muscles in obtaining a harmonic maxillo-mandibular relation-
ship. 3) Demonstrate the use of an Orthopedic Chin cup appliance as an adjunct to physiotherapy.

Material and Method
5 Step Evidence-Based Dentistry Protocol starts with:
1. Translation of clinical problems into answerable questions.
2. Conducting an efficient search for the best supporting evidence.
3. Critical Appraisal of the evidence for its validity and clinical applicability.
4. Applying the results of the Critical Appraisal.
5. Evaluating the outcome.¢

1. Translation of clinical problems into answerable questions
The entire clinical scenario of a hemi-mandibulectomy patient is divided into these three main questions.

1. Which muscles cause the deviation of the mandible in hemi-mandibulectomy patients?

2. What are the recommended mandibular muscle physiotherapeutic exercises to reduce deviation of the mandible
in hemi-mandibulectomy patients?

3. Would an extraoral appliance reduce mandibular deviation in edentulous patients?

2. Conducting an efficient search for the best evidence

1) Which muscles cause the deviation of the mandible in hemi-mandibulectomy patients?

Unusual muscle activity after hemi-mandibulectomy was demonstrated by lan et al, using computer modelling and an
inverse-modelling algorithm to understand the biomechanics of surgically altered musculoskeletal systems in hemiman-
dibulectomy model. They compared the normal lateral movement of the jaw produced by the action of Ipsilateral tem-
poralis and contralateral lateral pterygoids with that to lateral movement of the jaw in hemi-mandibulectomy model
with missing lateral pterygoid on the resected side. And concluded that the posterior temporalis is recruited to provide
a torque to move the mandible in a direction opposite to the defect to compensate for one side lateral deviation and the
missing contralateral lateral pterygoid muscles. An important observation was Ipsilateral lateral pterygoids co-activate
with posterior temporalis, which is atypical but necessary to generate medial forces at the condyle to balance the lateral
forces generated by posterior temporalis. This co-activation of Ipsilateral lateral pterygoids causes mandibular
deviation towards the defect side.”

2) What are the recommended mandibular muscle physiotherapeutic exercises to reduce deviation of the mandible in

hemi-mandibulectomy patients?

No objective protocol of physiotherapeutic mandibular exercises are available for reduction in mandibular deviation
specifically after hemi-mandibulectomy, in the Dental Literature. In order to formulate such exercises, we dived into
Physiotherapy Literature. Three Basic Guiding Principles of Resistance exercises were studied.8?

Namely, 1) Overload Principle, where Progressive load exceeding metabolic capacity of the muscle is applied in order to
challenge the muscles, cause the fibres to spit and double in number. It forms the foundation of resistance exercises,
improves muscle performance. 2) SAID Principle, which states that body makes "Specific adaptation to imposed de-
mands", an extension of Wolff’s Law (Body systems adapt over time to stresses placed on them). Hence, more specific
the exercise, more specific is the adaptation. 3) Reversibility Principle, which states that detraining begins within a week
or two after the cessation of resistance exercises and continues until training effects are lost which is reflected by reduc-
tion in muscle performance.
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3) Would an extraoral appliance reduce mandibular deviation in edentulous patients?

Based on the available evidence in the management of Class III malocclusion, it is noted that orthopedic chin cup thera-
py induces craniofacial adaptations. Since no standard protocol has been followed in its use in orthodontics, it is evident
that effectiveness of chin cup varies according to an individualized way of use.10

3. Critical appraisal of the evidence for its validity and clinical applicability

1) Which muscles cause the deviation of the mandible in hemi-mandibulectomy patients?

Through the study lan et al. depicts that “Inclusion of lateral constraint at the joint, such as the lateral aspect of the artic-
ular fossa or the temporomandibular ligament, can reduce the need for lateral pterygoid co-activation”, concluding that
such predictions could be the basis for future muscle retraining in clinical cases. Hence the aim of muscle training in this
hemi-mandibulectomy case is to limit the mandibular deviation by preventing the co-activation of Ipsilateral lateral
pterygoids using Mandibular Muscle exercises.”

2) What are the recommended physiotherapeutic exercises to reduce deviation of the mandible in
hemi-mandibulectomy patients along with the frequency and intensity of such exercises?

The fact that Resistance Exercises are "Not set in stone" and can be modified by the therapist based on patient's needs,
give us an opportunity to construct a Mandibular muscle exercise regime for our hemi-mandibulectomy patient.89 Over-
load principle is used to apply Progressive load manually by the patient as well as mechanically using orthopedic chin
cup therapy onto the mandible towards the left side challenging the muscles of mastication and preventing the co-
activation of Ipsilateral lateral pterygoids during lateral movement of the jaw. SAID Principle helps target the muscles of
the mandible that help in closing of the jaw and maintaining the position by lateral movement. Concept of Reversibility
Principle is used to formulate the Maintenance protocol for another 3 months.

3) Would an extraoral appliance reduce mandibular deviation in edentulous patients?

In this case report an Orthopedic Chin cup is employed as an Extra-oral Mandibular guidance therapy to control the co-
activation of Ipsilateral lateral pterygoids during lateral movement of jaw. And help retain the jaw muscles by challeng-
ing them and increasing their endurance as well as limiting mandibular deviation.

4. Applying the results of the Critical Appraisal in our clinical case report

Evidence-Based Mandibular Muscle physiotherapeutic exercises were applied in our hemi-mandibulectomy patient,
using both, Manual and Mechanical Method.

1. Manual method: Resistance is applied by the patient’s hands in the opposite direction to the surgical site and
position held for 30 Seconds before release. Repeated 10 times in each session of 5 sessions per day. Patient could
apply progressively more pressure slowly in a matter of 3 months increasing displacement towards the left side
(Figure 4).

2. Mechanical method: Orthopedic Chin cup is used to place the deviated mandible in the desired position in order
to retrain the muscles. Orthopedic Chin cup is used for 2 hours in the morning and 2 hours in the evening, every-
day. Patient could tighten the left side of the chin cup strap and apply progressively more pressure slowly in a
matter of 3 months increasing displacement towards the left side (Figure 5).

Figure 4: Manual Mandibular exercise Figure 5: Chin Cup therapy
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5. Evaluating the outcome

Patient evaluation after 3 months revealed that the muscles had been trained to close the jaws in a more acceptable po-
sition (Figure 6). Jaw relations obtained after the Mandibular muscle exercises were satisfactory. Facebow record was
obtained and transferred into an articulator. Teeth arrangement was done followed by try-in. Palatal ramp was record-
ed during elevation of the mandible, the left mandibular teeth touched the ramp first, finding their normal position in
occlusion with the left maxillary teeth. A maxillary removable partial denture with a palatal ramp and mandibular com-
plete denture prosthesis was fabricated to rehabilitate the patient (Figure 7). The patient was satisfied with the mastica-
tion, speech and esthetics achieved with the denture (Figure 8). The therapeutic exercises were continued for another 3
months as the maintenance protocol.

Figure 6: After Mandibular Figure 7: Final Prosthesis Figure 8: Post Treatment
muscle exercises

Discussion

It is possible to retrain the musculoskeletal system using extra-oral appliances in completely edentulous hemi-
mandibulectomy patients and improve their prosthodontic prognosis, bringing about an evident positive change in their
masticatory system, speech and overall Quality of Life. Most of the dental literature shows hemi-mandibulectomy pa-
tients with partially edentulous mandibular arch, where tooth-supported prosthetic appliances can help limit deviation.
Hence, this clinical case opens up doors of treatment possibilities for completely edentulous hemi-mandibulectomy pa-
tients. The pros are that the entire treatment process is non invasive, hence possibility of harm is reduced. The cons
however include the limited amount of research available on this topic, hence the findings of this study need to be im-
plemented on more clinical cases, as well as the mandibular exercises need to be made more objective.

Conclusions

This clinical report creates awareness among Dentists regarding:

1. The importance of knowledge of "Unusual muscle activity after hemi-mandibulectomy" in order to broaden the
view of the Stomatognathic system when rehabilitating such patients.

2. Mandibular Muscle physiotherapeutic exercises show a promising future in the limitation of mandibular devia-
tion associated with hemi-mandibulectomy cases. It should be further researched in order to provide objectivity
on formulation and prescription (duration, frequency, intensity) of the exercises.

3. Application of Extra-oral mandibular guidance therapy is a crucial interdiscilpinary method in order to limit devi-
ation in completely edentulous cases. In this case report, an Orthopedic chin cup is employed as a novel method.
Many such innovative appliances can be further researched and demonstrated.
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