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ABSTRACT

Aim: This clinical trial evaluates the efficacy of the muscle relaxant orphenadrine in reducing
pain, swelling and trismus, and subsequent quality of life during the post-operative phase

following third molar surgery.

Forty patients requiring removal of impacted third molar teeth were included and randomly
assigned to one of two treatment groups. One group received orphenadrine following
surgery, while a control group received no muscle relaxant therapy. Surgical and anaesthetic

techniques as well as post-operative pharmacological regimens were standardised.

Introduction: Wisdom teeth surgery has been shown to influence the quality of life of patients
in the pre- and post-operative stages. In the post-operative stages, the quality of life may be
influenced by the limitation in mouth opening that will directly influence daily functioning.
The surgery is often performed in the operating room where intravenous drugs are
administered and patients have all wisdom teeth removed at one visit; however, in certain
circumstances it becomes challenging to take all wisdom teeth patients to the operating
room, hence some will have to endure surgical removal under local anaesthesia. The aim of
this study is to determine whether the use of muscle relaxants in the post-operative period
will influence the quality of life of these patients. The literature reports on the use of

corticosteroids perioperatively, but says little about the use of muscle relaxants.

Materials and methods: This study entailed a split-mouth, prospective, double-blinded,
randomised controlled trial. The sample size was made up of patients (N=45) who met the
inclusion criteria. Five of the patients experienced post-operative infection and compliance
issues that subsequently excluded them from the study. This resulted in the final total number
of patients being forty (N=40). Impacted wisdom teeth were removed under local anaesthesia
divided into two surgical appointments for the right and left sides. The patients were treated
as a split mouth, where one side received the muscle relaxant and the other side not, thereby
acting as their own control. The allocation of the side which received the muscle relaxant was
randomised. The follow-up appointments were on day two, seven and 14, after which the
other side’s wisdom teeth were removed. At these appointments a Visual Analogue Scale

(VAS) was used to assess pain scores, a quality of life questionnaire was completed, wound
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dehiscence recorded as present or absent, post-operative bleeding recorded as present or

absent, and interincisal distances measured between the intervention and control side.

Results: Forty-five patients met the inclusion criteria of the study and were subsequently
enrolled. Five of the patients were excluded due to poor compliance to the intervention
therapy as well as surgical site infections. This resulted in a total study sample size of 40
patients (n=40) (females = 29) (males = 11). There was no positive impact on the pain
parameter measured. The swelling and mouth opening measurements were correlated to
improved quality of life, but this was not significant in the intervention side. No impact was

shown on wound dehiscence, surgical site infection and post-operative bleeding.

Conclusion: The aims and objectives of the study were to determine post-operative outcomes
in third molar surgery with specific reference to mouth opening and subsequent quality of life

with the use of muscle relaxants.

This study rejected the hypothesis that muscle relaxants would positively influence mouth
opening and improve the quality of life of the patients undergoing surgical removal of wisdom
teeth. The failure could be attributed to either compliance with the medication or because
Ibuprofen was included in the post-operative medication, potentially influencing the results
due to its anti-inflammatory effects. A purer representation would have been the use of
muscle relaxant without any anti-inflammatory medication as pain control. There was an
adequate sample size and follow-up period to generate reliable statistics, and this therefore

did not contribute to the rejected hypothesis.

Further investigations should consider sole use of muscle relaxant with simple analgesia as

opposed to anti-inflammatory medication.
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CHAPTER 1

CONTEXT OF STUDY

1.1 Background and Rationale

Third molar surgery is one of the most common surgical procedures in maxillofacial and oral
surgery (Al-Hamed, Tawfik, Abdelfadil & Al Saleh, 2017). In a study on the South African Indian
population in the eThekwini Metropolitan region the prevalence of impacted third molars was
17% (Ishwarkuma, Pillay, Haffajee & Satyapal, 2019). An impacted third molar is defined as a
failure to erupt into the oral cavity and dental arch as a result of some physical barrier

preventing the third molar’s erupting path (Juodzbalys & Daugela, 2013).

As with all surgical procedures, post-operative complications accompany third molar surgery,
whether it is permanent or transient. Frequent complications associated with removal of third
molars are haemorrhage, pain, swelling, limited mouth opening or trismus, inferior alveolar
nerve injury, infections, and accidental injury to the teeth next to the third molar (Bouloux,
Steed & Perciaccante, 2007). The incidence of these complications is relatively low, yet these
patients’ lives are significantly affected, especially the quality of life secondary to post-
operative physiological changes following surgery (Ogundipe, Ugboko & Owotade, 2011).
These physiological changes are mainly attributed to a local inflammatory response due to
the surgery such as pain, swelling and limited mouth opening, which are some of the common
complications associated with the procedure (Costa, Soares, Esses, Silva, Bezerra, Scarparo,
Ribeiro & Fonteles, 2015). These complications were found to comprise 12.3% for pain, 8.6%
for swelling and 5.7% for the limited mouth opening (van Eeden & Butow, 2006). The other
complications are surgical site infection of 0.8% — 4.2% and post-operative haemorrhage of

0.2% — 5.8% (Bouloux et al., 2007).

The technicalities of the surgical procedure involve developing a full thickness mucoperiosteal
flap of variable designs, the frequent removal of bone to access the impacted third molar,
division of the third molar to facilitate removal, delivery of tooth from bony socket, socket

cleansing and, finally, closure of the surgical site (Synan & Stein, 2020).
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Third molars are subject to significant anatomical variation and severity of the impaction,
which were classified by Pell and Gregory (1933) for the mandibular third molars and by
Archer (1966) for the maxillary third molars. Based on the classification assigned to the

impacted third molar a difficulty estimation could be established (Synan & Stein, 2020).

Trismus can be defined as the inability to open the mouth to its normal range of motion,
namely, to less than 20mm. It can be caused by either intra- or extra-articular problems, with
extra-articular problems in terms of third molar surgery relevant to the topic under
investigation (Kirmeier, Truschnegg, Payer, Acham, Schulz & Jakse, 2007). Trismus results
from alteration of the activity of the muscles of mastication, namely the masseter, temporalis,
lateral pterygoid and medial pterygoid muscles. This limitation of the mandible to open and
close is due to possible muscle contraction in these masticatory muscles as a result of surgical
insult. The proximity of the muscles to the surgical site makes them susceptible to
inflammatory processes and eventually contraction. In the post-operative phase, it has been
demonstrated that approximately 56% of patients undergoing this procedure will suffer from
limited mouth opening. This period will typically range from 10 to 14 days until the patient
returns to normal function, and to a full range of motion in the mandible. The proposal to
manage trismus with the use of muscle relaxants is a viable and pertinent question in
preventing harmful sequelae of third molar removal in the post-operative stages (Kirmeier et
al., 2007). Studies have been conducted on other aspects of third molar surgery such as
antimicrobial rinses, flap design, and corticosteroids, but not on the use of muscle relaxants.
The aim of one particular study was to show if a particular group of muscle relaxants could
possibly have a positive outcome on mouth opening and muscle stiffness/contraction in the
post-operative phase of third molar surgery (Barroso, Lima, Guzzo, Moraes, Vasconcellos,

Bezerra, Viana, Bezerra, Santana, Frota-Bezerra, Moraes & Moraes, 2006).

The effectiveness of muscle relaxants has been proven and they are well suited to decrease
spasticity and contraction of muscle groups. In the study by Kirmeier et al. (2007), the muscle
relaxant, Tizanidine was used, which is a centrally acting alpha2-adrenoreceptor agonist often
used in conditions such as cerebral palsy and other upper motor neuron disorders. It can also
be used for muscular pain and spasms related to other musculoskeletal disorders. The aim of
that particular study was to prove that this drug would effectively reduce the spasticity of the

muscles surrounding the surgical site, thereby diminishing trismus in third molar surgery
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patients. Orphenadrine is a centrally acting muscle relaxant that is structurally similar to
diphenhydramine, but with far less antihistamine activity which includes fewer sedating
effects. It has slight euphorigenic effects as well. The exact mechanism of action is not known,
but it appears to indirectly relieve muscle pain via atropine-like effects. Typically,
orphenadrine is indicated for conditions involving muscular spasms such as lower back pain,
torticollis as well as for conditions resulting from trauma. The usage of orphenadrine is

recommended for short-term use only.

This study was conceived to determine whether the muscle relaxants have a positive effect
on the post-operative limited mouth opening and quality of life of patients undergoing third

molar surgery.
1.2 Problem Statement

The surgical removal of third molars is often associated with limited mouth opening and
subsequent quality of life; therefore, to be able to curtail these complications would greatly

benefit the patients in the post-operative phase.
1.3 Research Question

Will the use of a muscle relaxant decrease trismus during the post-operative phase of wisdom

tooth removal and therefore improve the patient’s quality of life?
1.4 Purpose of the Study

To identify a possible pharmacological modality to contribute to improved patient care in
third molar surgery, namely, maintenance of mouth opening and subsequent quality of life in

the post-operative period.
1.5 Layout of Thesis

Chapter 1 outlines pertinent background information as well as the purpose of the study with

regard to its aim, objectives and significance of each.

Chapter 2 highlights the literature regarding the study of third molar surgery and the use of

pharmacological agents to alleviate trismus and the effect on quality of life.

Chapter 3 discusses the methodology of the trial and how the research was conducted.
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Chapter 4 outlines the results and findings of the trial.
Chapter 5 encompasses the discussion of the results and interpretation of the findings.

Chapter 6 concludes the findings of this thesis and provides recommendations for future

research conduction.
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CHAPTER 2

LITERATURE REVIEW

2.1 Third Molar Surgery

2.1.1 Classification systems of impacted third molars

In order to universalise third molars, numerous classification systems have been created
based on clinical and radiological features of third molars. The classification has clinical
relevance in the sense that it may serve as a prediction of the degree of difficulty in terms of
surgical removal (Synan & Stein, 2020). The classification is mostly based on the long axis of
the third molar as well as its angulation in the mandible and, lastly, the degree of impaction
or relative depth in its bony enclave (Synan & Stein, 2020). Universally and in most academic
institutions, the classifications used are Pell and Gregory’s (1933) (see Appendix VI), Winter’s
(Synan & Stein, 2020) as well as Archer’s (1966), which were developed for maxillary impacted

third molars (Siddiqi, Morkel & Zafar, 2010).
2.1.2 Surgical technique

The surgical technique is an operation that follows a stepwise manner to deliver the impacted
third molar (Farish & Bouloux, 2007). As with all surgical procedures, before initiating the
procedure itself, all relevant equipment and instruments are checked for functionality and
sterility. One of the most important principles of oral surgery, and especially third molar
surgery, is the creation of access to the third molar (Farish & Bouloux, 2007). Step 1 involves
the development of the full thickness mucoperiosteal flap to reveal the impacted tooth for
which there are multiple designs that have been proposed, the most frequently used being
the envelope or triangular flap design (Synan & Stein, 2020). Numerous studies have
demonstrated different flap designs and the possibility of their influence on post-operative
morbidity, with some evidence of the envelope flap being more likely to subject patients to
taking analgesics in the post-operative period (Grossi, Maiorana, Garramone, Borgonovo,
Creminelli & Santoro, 2007). It has been recommended that minimal periosteal elevation be
carried out and only retraction up to the external oblique ridge is proposed, as creating a

larger pocket could potentially create dead space and subsequent post-operative swelling
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(Farish & Bouloux, 2007). Upon inspection of the surgical site the operator can now make a
decision as to whether or not bony ostectomy is required to deliver the tooth depending on
the degree and depth of impaction, as alluded to in section 2.1.1. If bony ostectomy is
required to deliver the impacted third molar, a bucco-distal groove is then created around
the crown of the impacted third molar up to the cemento-enamel junction to deliver the tooth
from its bony socket (Farish & Bouloux, 2007). As part of the classification systems the tooth
may not yet be delivered due to the angulation of the third molar in the mandible, which will
require division of the tooth into either two to three or even more segments, which is all
dependent on the anatomical features of the tooth roots, density of the bone, demographical
features of the patient and proximity to vital structures (Synan & Stein, 2020). Once the third
molar has been removed, the surgical site has to be inspected for debris and sharp bony
protuberances, and removal of the dental follicle is required if still in situ (Synan & Stein,
2020). Finally, the wound is meticulously closed by suturing of the mucoperiosteal flap, and if

possible, primary closure of the wound is strived for (Farish & Bouloux, 2007).
2.1.3 Healing following third molar surgery

Post-operative complications are almost always associated with surgery, but the incidence of
post-operative complications following third molar surgery is relatively low. However, the
patient’s quality of life is still significantly affected by the normal physiological consequences
of healing (Ogundipe et al.,, 2011). The incidence of the most common complications are
12.3% for pain, 8.6% for trismus and 5.7% for swelling (van Eeden & Butow, 2006), especially

after the first three days in the post-operative phase (Costa et al., 2015).

2.2 Trismus and Post-operative Sequelae

2.2.1 Trismus

Trismus can be defined as the inability to open the mouth to its normal range of motion,
which is measured to less than 20mm. It can be caused by either intra- or extra-articular
problems, with extra-articular problems in terms of third molar surgery relevant to the topic

under investigation (Kirmeier et al., 2007).

Surgical removal of impacted third molars is one of the most common surgical procedures

performed in the field of maxillofacial surgery. As with all surgical procedures, post-operative
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complications accompany this procedure, whether they be permanent or transient. Frequent
complications associated with removal of third molars are haemorrhage, pain, swelling,
limited mouth opening or trismus, inferior alveolar nerve injury, infections and accidental

injury to the teeth next to the third molar (Bouloux, Steed & Perciaccante, 2007).

Among these complications, trismus is of greatest importance, as it influences quality of life
in the post-operative period. Trismus results from alteration of the activity of the muscles of
mastication, namely the masseter, temporalis, lateral pterygoid and medial pterygoid
muscles. This limitation of the mandible to open and close is due to possible muscle
contraction in these masticatory muscles as a result of surgical insult. The proximity of the
muscles to the surgical site makes them susceptible to inflammatory processes and eventually
contraction. In the post-operative phase, it has been demonstrated that approximately 56%
of patients undergoing this procedure will suffer from limited mouth opening. This period will
typically range from 10 to 14 days until the patient returns to normal function, and to a full
range of motion in the mandible. In 2007, Robert Kirmeier indicated the lack of research into
this possible complication of third molar surgery. The proposal to manage trismus with the
use of muscle relaxants is a viable and pertinent option in preventing harmful sequelae of
third molar removal in the post-operative stages (Kirmeier, Truschnegg, Payer, Acham, Schulz
& Jakse, 2007). Studies have been conducted on other aspects of third molar surgery such as
antimicrobial rinses, flap design and corticosteroids, but not on the use of muscle relaxants.
The aim of one particular study was to show if a particular group of muscle relaxants could
possibly have a positive outcome on mouth opening and muscle stiffness/contraction in the

post-operative phase of third molar surgery (Barroso et al., 2006).
2.2.2 Pain

One of the cardinal signs of inflammation is pain. The International Association for the Study
of Pain recently revised the definition of pain in 2020 as an unpleasant sensory and emotional
experience associated with, or resembling that which is associated with, actual or potential
tissue damage (Raja et al., 2020). The degree of pain experienced by the patient is what ideally
needs to be minimised. The first three days following third molar surgery significantly affects
the patient’s quality of life due to the intense pain experienced (Costa et al., 2015). Pain can

be successfully controlled in the post-operative phase of third molar surgery with
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acetaminophen and non-steroidal anti-inflammatories, and when breakthrough pain is
experienced an addition of opioids is included to control the pain (van Eeden & Butow, 2006).
The assessment of pain should be carried out with great caution, as pain is subjective and
extremely variable across modalities such as gender and ethnicity and the risk of carry-across
effect in pain assessment during a split-mouth trial (Canellas, Medeiros, Figueredo, Fischer &
Ritto, 2018). Orphenadrine has an impressive efficacy in terms of pain reduction and has been
found to be more effective than a placebo when used for short-term pain relief, and can be
used in combination with other analgesics or as an alternative to non-steroidal anti-
inflammatory drugs (NSAIDs), especially in patients unable to tolerate NSAIDs or with renal

dysfunction (Kirmeier et al., 2007).
2.2.3 Swelling

Another cardinal sign of the inflammatory response is oedema or swelling, often encountered
following third molar surgery. Usually, the most swelling in the post-operative phase is on the

second or third day and generally completely resolves by day seven (Siddiqi et al., 2010).
2.2.4 Surgical site infection

According to the Centers for Disease Control and Prevention (CDC) and surgical literature, the
surgical wound following third molar surgery is classified as a clean-contaminated wound with
a surgical site infection risk of 2.4% — 7.7% (Cruse & Foord, 1980). In another study it was
found that the incidence of surgical site infection following third molar surgery ranges from
1.2% — 27%, with an average of 5% (Susarla, Sharaf & Dodson, 2011). An aseptic technique
can significantly reduce infection, however, controversy surrounds the use of prophylactic
antibiotics for third molar surgery (Siddigi et al., 2010). In a split-mouth randomised
controlled trial it was found that overall infection rates amounted to 2%, with no clinical

significance between the antibiotic and placebo groups (Siddigi et al., 2010).
2.3 Muscle Relaxants

Muscle relaxants have been proven to be effective and are well suited to decrease spasticity
and contraction of muscle groups. In the study by Kirmeier et al (2007), the muscle relaxant
Tizanidine was used, which is a centrally acting alpha2-adrenoreceptor agonist often used in

conditions such as cerebral palsy and other upper motor neuron disorders; it can also be used
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in muscular pain, and spasms related to other musculoskeletal disorders. The aim of that
particular study was to ascertain whether this drug would effectively reduce the spasticity of
the muscles surrounding the surgical site, thereby diminishing trismus in third molar surgery
patients. A downfall of this study is that Tizanidine also has analgesic properties and that
patients may feel more likely to try and open their mouths during evaluation as a result of

this, hence the possibility of false results (Kirmeier et al., 2007).

Santos, Calazans, Martins-Filho, de Oliveira, Silva and Gomes (2011) in their study made use
of cyclobenzaprine, which is also a centrally acting muscle relaxant used to alleviate skeletal
muscle spasms in a number of musculoskeletal disorders. Cyclobenzaprine can also be used
in the treatment of fibromyalgia and temporomandibular disorders, which alludes to the fact
that there would be benefit in using the drug for the head and neck region. The same objective
was set for the study, namely, to determine if muscle relaxation can be achieved after third
molar removal, with alleviation of trismus in the post-operative phase. The downfall in this
study was administration of corticosteroids pre-operatively, which plays a major role as
inflammation would then be eliminated and, furthermore, it is speculated to contribute to
the stiffness in the muscle around the surgical site, making it impossible to accurately
measure the effect of the muscle relaxant administered. Therefore, the administration of
corticosteroids with muscle relaxants in the post-surgical setting will present incorrect data.
Post-operative swelling can influence mouth opening in the post-operative phase, be it due
to guarding out of discomfort or peri-muscular swelling and contracture, and the swelling is
due to the arachidonic cascade and release of inflammatory mediators, which is precisely
where the corticosteroids act (Raldi, Nascimento, Sato, Santos, Amorim & de Moraes, 2019).
The study found no statistical differences in the mouth opening parameters; however, the
Visual Analogue Scale (VAS) scores were much better in the patients taking cyclobenzaprine,
which can contribute to a better quality of life in the post-operative stages following third
molar surgery. The patients who took cyclobenzaprine also took fewer analgesic agents
compared to those who did not take the muscle relaxant (de Santana Santos, Calazans,
Martins-Filho, Silva, de Oliveira, Silva & Gomes, 2011). The two studies mentioned above
came to similar conclusions, namely, that muscle relaxants had no added benefit to maximal
interincisal distance measurements and may only have anti-nociceptive features; however,

as pointed out previously the two studies were not specific in determining purely trismus
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reduction. A study by Barroso et al. (2006) made use of orphenadrine citrate in their
investigations, however, it combined a number of other drugs such as piroxicam (COX
inhibitor), cyanocobalamin (Vitamin B12) and dexamethasone, which therefore did not
isolate the possibility of muscle spasm in the equation, but amounted instead to an umbrella
coverage of post-operative sequelae following third molar removal. Orphenadrine citrate
does have some analgesic properties and is frequently used by physiotherapists in the
treatment of muscle sprains, strains and other related musculoskeletal disorders, hence by
omitting any other analgesic agents on the script it would help to better determine the effect
of orphenadrine citrate on the proposed muscle contracture in the peri-operative tissues

following third molar surgery (Barroso et al., 2006).

Additionally to the fact that the muscle stiffness or trismus-related complication of third
molar surgery can be addressed, a pertinent argument in the use of muscle relaxants and
third molar surgery is the possibility of improved quality of life following this procedure. In
the Kirmeier study, the VAS was used to assess the level of comfort that patients perceived
during the post-operative phase of third molar surgery. Santos et al. (2011) showed that the
quality of life can be as high as threefold greater in patients who remain asymptomatic during
the post-operative phase of healing, as opposed to those who do experience pain and trismus,

either together or in isolation.

In the review of interincisal distance and buccal examination of mouth opening there was a
significant effect in using both cyclobenzaprine and dexamethasone concurrently. The study
concluded that the use of both agents may be useful therapeutically in preventing muscle

contraction following third molar surgery (Raldi et al., 2019).

Orphenadrine is a centrally acting muscle relaxant that is structurally similar to
diphenhydramine, but with far less antihistamine activity, which includes fewer sedating
effects. It has slight euphorigenic effects as well. The exact mechanism of action is not known,
but it appears to indirectly relieve muscle pain via atropine-like effects. Typically,
orphenadrine is indicated for conditions involving muscular spasms such as lower back pain
and torticollis, as well as those conditions resulting from trauma. The usage of orphenadrine

is recommended for short-term use only.
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The oral formulation is commonly used although an injectable is available; the drug is 95%
bioavailable after oral absorption and reaches a peak concentration in two to four hours, with
an elimination half-life of approximately 13.2 to 20.1 hours. General dosing entails patient-
friendly regimes such as twice a day, mane and nocte dosing of 100mg, without regard to
mealtime. Orphenadrine has an impressive efficacy and has been found to be more effective
than a placebo when used for short-term pain relief. It can be used in combination with other
analgesics or as an alternative to NSAIDs, especially in patients unable to tolerate NSAIDs or

with renal dysfunction.

As with any other drug, orphenadrine has a side effect profile that is mainly related to its
anticholinergic effects and usually occurs at higher doses. These side effects include: dry
mouth, nausea, blurred vision, drowsiness, urinary retention, constipation and central
nervous system stimulation, especially in elderly people. For this reason, oral orphenadrine is
contra-indicated in patients with myasthenia gravis, gastrointestinal obstruction, glaucoma,
bladder obstruction and prostatic hypertrophy, and is used with caution in patients with heart
failure, gastro-oesophageal reflux, hepatic disease and renal disease, as well as with patients
with a history of substance abuse due to its euphoric effects at therapeutic doses (Steyn,

2019).
2.4 Alternative Modalities

Alternate modalities include the use of measures such as wet heat therapy, oral antiseptics,
low-level laser therapy, cryotherapy and chemical agents aiming to influence the

inflammatory response to surgery.

Cryotherapy has been suggested previously to have benefit, albeit small, in treatment of post-
operative sequelae of third molar surgery. It has been shown to have only small benefit in
managing pain and has not been proven to be effective (do Nascimento-Junior, dos Santos,
Tavares Mendes, Cenci, Correa, Pereira-Cenci & Martins-Filho, 2019). Post-operative ice pack
therapy did not significantly reduce pain, swelling and trismus (van der Westhuijzen, Becker,

Morkel & Roelofse, 2005).

2.4.1 Chewing gum
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Up until 2006, very little research had been carried out on third molar surgery and the effects
of chewing gum on post-operative pain, swelling and trismus. A study conducted by Otto
(2006) attempted to ascertain whether chewing gum would be superior to no therapy with
regard to post-operative pain, swelling and trismus. The outcome of the study showed limited
effectiveness in the management of the above-mentioned common complaints following

third molar surgery (Otto, 2006).
2.4.2 Corticosteroids

Corticosteroids have been used in third molar surgery to prevent significant swelling and post-
operative pain with moderate success. In particular, dexamethasone has profound anti-
inflammatory effect as well as lymphocytic immune response modulation in the form of
immunosuppression; of particular interest is the inhibition of phospholipase A2. Thus, this
drug can effectively be used to prevent the inflammatory response, pain and tissue insult, and
has shown benefit in the control of post-operative swelling and trismus in the post-operative
period, especially if administered prior to incising tissue (Herrera-Briones, Prados Sanchez,

Reyes Botella & Vallecillo Capilla, 2013; Ngeow & Lim, 2016).

Dexamethasone has been shown to promote relaxation of muscle fibres, and thus facilitating

reduction of trismus in the post-operative period (Raldi et al., 2019).

The critique of the above study is that two agents were used in an attempt to reduce muscle
contraction, thus one cannot make any conclusions with regard to either agent as being solely
responsible for the reduction of trismus and improved mouth opening in the post-operative

period following third molar surgery.

Gersema and Baker in 1992 proved that patients receiving corticosteroids post-operatively in
third molar surgery experienced decreased trismus as a complication. This study by the above
authors alludes to the fact that adding corticosteroids in addition to muscle relaxants cannot
fully provide a clear outcome on the effect of muscle relaxants on post-operative mouth
opening and that either corticosteroids or muscle relaxants should be chosen and assessed

on their own.

2.5 Post-operative Follow-up
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Patients are typically recalled after a week when a need exists to remove sutures or if
evaluation is necessary. In such situations it will be advantageous to have the same examiner
as in the pre-operative phase. Trismus is evaluated in terms of interincisal distance pre-
operatively and in various days post-operatively. Pain is assessed using the VAS and the
Postoperative Symptom Severity (PoSSe) scale is used for the patient’s own perception of
complications following surgery such as eating, speaking, sensation, pain, sickness and
appearance. Some risk factors for the incidence of trismus were found to be a deeply

impacted third molar and patients over 23 years of age (Grossi et al., 2007).

Clinical signs and symptoms are assessed at the stages of healing following third molar
surgery. The specific parameter that is to be assessed will determine the time interval for

follow-up appointments.
2.6 Measurement Tools

Trismus has been measured in various ways using a variety of methods and tools. In early
years, a compass instrument which was subsequently exchanged for a millimetre ruler in
order to measure the maximum mouth opening was used (van Gool, Ten Bosch & Boering,
1975). A Willis gauge was used to measure maximal mouth opening during the post-operative
phase (Yates, Rood & Guralnick, 1979). The most common tools currently used for the
measurement of trismus in the post-operative period are the Vernier callipers, be it manual
reading or digital reading. A proposed method to measure trismus is by means of digital image
processing using software, which needs only a single image of the patient’s mouth opening
and is deemed as non-invasive (Villafuerte-Nunez, Tellez-Anguiano, Hernandez-Diaz,

Rodriguez-Vera, Gutierrez-Gnecchi & Salazar-Martinez, 2013).

Some of the methods that have been used to determine the amount of swelling following
third molar surgery are as follows. Laskin (1987) referred to a method that is often used by
researchers and is described as using three measurements during the evaluation period,
which is a seven-day period following surgery. The timing for these measurements is for
immediately post-operative, 24 hours following the procedure and at day seven again.
Reference points and distances are as follows: the distance between the bottom edge of the
earlobe to the midpoint of the symphysis, the distance from the bottom edge of the earlobe

to the external angle of the mouth and, lastly, the distance from the palpebral fissure to the
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gonial angle. These distances were taken in centimetres (Laskin et al., 1987). Other methods
included the use of calibrators that only measured the swelling in one dimension, namely, the
photographic method of the patient from the frontal view and the cephalostat method from
profile view, which was described by van Gool (1975) to demonstrate the lack of precision of
subjective measurements, and which instead required a series of auxiliary equipment to
facilitate the measurements. In addition, facebows were described as a method by Petersen
in 1975 and Holland in 1979, which entail using the external oblique ridges bilaterally as the

maximal swelling points.

The severity of pain is almost always measured by the VAS, with 0 being no pain and 10 as

the worst pain (Berge, 1988).
2.7 Quality of Life

In a study by Johnson, Johansson, Rydén, Houltz and Finizia (2015), trismus was shown to
directly and negatively influence the quality of life of patients. Trismus is a common feature
in head and neck cancers, but can be extrapolated to similar quality of life experiences as
evidenced by completed questionnaires. Trismus has a significant influence on the patient’s
daily life, namely, masticatory difficulties, speech difficulties, and the practice of adequate
oral hygiene. The Gothenburg Trismus Questionnaire was used to assess the severity of
quality of life impact (Johnson et al., 2015). (See Figure 2.1 below, which is a highly

comprehensive assessment of trismus-related influences on quality of life.)

Boscolo-Rizzo, Stellin, Fuson, Marchiori, Gava and da Mosto (2009) and Kim and Spillers
(2010) described health-related quality of life as: ‘an individual’s perception of overall well-

being with regard to disease and treatment-related symptoms’.

Quality of life studies are aimed at achieving a middle ground between the patient and

practitioner, as they convey the perception/expectations of the patient regarding the surgery.

Quality of life questionnaires can be classified as generic or specific (Fitzpatrick, Fletcher,
Gore, Jones, Spiegelhalter & Cox, 1992). Generic questionnaires are sufficiently adequate to
make comparisons between different diagnoses and procedures in larger populations, but
will not necessarily be specific enough for certain procedures in measuring quality of life. The

significant increase in the variety of health outcome measures assessed in patients brings
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clear advantages by providing a range of measures tailored to specific populations. However,
users may require guidance, especially when dealing with numerous measures. To ensure
effective utilisation of these measures, structured reviews and recommendations, drawing
from both patient and professional consensus, are essential. Simultaneous evaluation can aid
in identifying the most appropriate measure for a specific use. Additionally, researchers
should conduct thorough literature searches to determine the availability of a suitable

measure before opting to create a new one.

To the researcher’s knowledge there is no specific quality of life questionnaire for third molar
surgery, and this study will thus resort to using the most commonly used questionnaire for
head and neck cancer, namely the University of Washington Quality of Life Questionnaire

(UW-Qol), which is a self-administered questionnaire completed by the patient.
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Appendix A. GTQ

Symptom domains
Jaw related problems

Eating limitations

Muscular tension

Single items
Facial pain

Facial pain impact

Jaw limitation

Jaw limitation impact

Fatigue/stiffness in jaw

Aches or pain in face and jaw
Pain moving jaw (opening
mouth/chewing)

Problems opening mouth wide
or taking a big bite

Pain or soreness in jaw muscles
Problems yawning

Eat solid food

Put food in mouth

Eat soft food

Bite off

Clench your teeth

Press with your tongue

Noises from jaw

How much facial pain do you
have right now?

How strong was the worst pain
you have had during the last
month?

On average, how strong has
your pain been during the last
month?

Has your facial pain interfered
with your social, leisure and
family activities during the last
month?

Has your facial pain affected
your ability to work (including
both gainful employment and
household duties) during the
last month?

How limited are you in your
ability to open your mouth?
Has your limitation to open
your mouth interfered with
your social, leisure and family
activities during the last
month?

Has your limitation to open
your mouth affected your
ability to work (including both
gainful employment and
household duties) during the
last month?

Appendix B. Iltems removed from the original GTQ

Pain or soreness in
your neck muscles

Cramping feelings in
the face or jaw

Problems with spillage
when eating

Drink

Grind your teeth

Chew chewing gum

Sing

Kiss

Talk

Facial pain interfered
with daily activities

Problems eating at
normal pace

Problems with your jaw going out of
joint, getting stuck or locked
Headaches

Burning pain in your mouth

Spit

Brush teeth

Bite/chew/suck your cheek/lips/
tongue

Exercise

Smile/laugh

Gargle

Limitation to open mouth interfered
with daily activities

Problems chewing

Figure 2.1: Trismus-related influences on quality of life (Johnson et al., 2015)

2.8 Conclusion

Third molar surgery is commonly carried out by maxillofacial and oral surgeons, with an
ongoing attempt to minimise post-operative complications and to lower the impact this

surgery has on the quality of life of patients.

Minimising the amount of trismus following third molar surgery is a highly relevant and
important goal to achieve; however, with a plethora of factors contributing to trismus and
the variety of medication prescribed, it seems to have delivered mixed results in the
literature. The use of multiple pharmacological agents confuses the researcher, especially

with regard to the trismus aspect of the question: Does the use of muscle relaxants reduce
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post-operative trismus in third molar surgery? With the above in mind, this resulted in two
studies not recommending the use of muscle relaxants, which can be attributed to the fact
that an accurate measurement cannot be obtained if two agents are used that influence each
other and ultimately the outcome of that particular study. The corticosteroids used in
conjunction with the muscle relaxant, orphenadrine, reduced a significant amount of swelling,
which will affect the results of examining the mouth opening. Ideally, the researcher should
make use of a less potent anti-inflammatory agent in conjunction with the intended muscle
relaxant to more accurately assess the mouth opening post-operatively in a larger patient
sample size. It will be of interest to evaluate the use of the most used muscle relaxant
available in South Africa on a large sample size to gain some clinically useful guidance on this

intervention.
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CHAPTER 3

RESEARCH DESIGN AND STUDY METHODOLOGY

3.1 Introduction

In this chapter a description is given regarding the research setting, aims and objective of the
study, study design, as well as data collection methods and measurement tools used to
acquire data. The chapter describes the stepwise manner of a patient participating in the
study. It also describes the outcomes of the study as well as the way in which randomisation
was achieved, the manner in which the statistical analysis was conducted and, finally,

presents a conclusion of the ethical considerations taken during the study.
3.2 Research Setting

All research was conducted at Tygerberg Oral Health Centre and Groote Schuur Hospital,
which form part of public health dental facilities affiliated to the University of the Western
Cape, an academic institution. As these centres form part of only three maxillofacial and oral
surgery service centres in the Western Cape, namely, Groote Schuur, Tygerberg and Red Cross

Children’s Hospital, all public health referrals are directed to these facilities.
3.3 Aim of the Study

The study aimed to determine the effect of muscle relaxants in the post-operative period of

third molar surgery.
3.4 Objectives of the Study
Objectives included:

e Compare the mouth opening in the same patient with and without muscle relaxants;
e Compare post-operative pain in the same patient with and without muscle relaxants;
e Compare the incidence of wound infection of the two operated sites;

e Compare post-operative swelling in the same patient with and without muscle

relaxants; and
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e Compare the quality of life in the same patient on two occasions with and without

muscle relaxants.
3.5 Study Design

The study was a double-blind, split-mouth, randomised, prospective clinical trial. A split
mouth was used in order that the patient would act as their own control. A split-mouth study
design is where two treatment modalities are randomly assigned to sites of the two halves of
the mouth, right and left (Lessafre, Philstrom, Needleman & Worthington, 2009). The nature
of the design has the advantage that it eliminates most of the inter-subject variability. Patient
halves of the mouth were categorised into Group 1 and Group 2, where Group 1 was
prescribed a muscle relaxant and Group 2 did not receive a muscle relaxant. Further division
to be able to detect carry-over effects was implemented, whereby it was indicated whether
the left-hand side was performed at first or second surgery as well as an indication of the use

of muscle relaxant or not and vice versa for the right-hand side.

Patients were classified according to Gregory and Pell and Winter’s classification system

(Appendix VI).
3.6 Surgery and Drug Protocol

The criteria examined were swelling, trismus, quality of life and pain. Preoperative control
measurements were taken and then again measured and noted on the data collection sheet
at the following post-operative intervals: 48 hours, 7 days and 14 days. Complications, if any,
were also recorded such as wound dehiscence, breakthrough pain, post-operative bleeding

and surgical site infection.

Trismus was measured using a calliper (Figure 3.1) before assessment for swelling was carried
out. This was done so that the technique for assessment of swelling would not affect the
mouth-opening measurement. The patient was asked to open the oral cavity as wide as
possible and the measurement was taken as the interincisal distance between upper and
lower incisors. This was done preoperatively for baseline measurement as well as at the

mentioned post-operative intervals.
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Figure 3.1: Trismus measured using a calliper
Swelling was measured using a preoperative vinyl polysiloxane impression attached to a

facebow (Figure 3.2 & 3.3), as per the technique described by Holland (1979).

Figure 3.2: Preoperative vinyl polysiloxane impression attached to a facebow

A precise measurement of the trans-facial (intergonial soft tissue) distance between the soft
tissue outer margins in the mandible area was taken preoperatively and at the mentioned
post-operative intervals. Each time the measurement was taken, it was done at the same

point as determined by the vinyl polysiloxane bite.
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Figure 3.3: Swelling measured with preoperative vinyl polysiloxane impression attached to facebow

Pain was evaluated on a 10-point Visual Analogue Scale (VAS). Patients were asked to indicate

the amount of pain felt at day two of the process.

The duration of surgery was documented, as it has been proven that surgeries of over 90

minutes have added oedema and pain implications.

The attitudes of the patients towards the surgery were recorded using a standardised quality

of life questionnaire (Appendix VIII).
Any early post-operative complications were recorded.

3.7 Clinical Technique

The clinical aspects of the study can be categorised into three phases, namely, pre-operative,

intra-operative and post-operative phases.

Patients participating in this study had unilateral surgical extraction of impacted third molars

on the first sitting, and then on the contralateral side on the next sitting.
3.7.1 Pre-operative

All 40 patients included in the study who underwent surgical removal of third molars had the
surgery performed while conscious under local anaesthesia. Prior to surgery, the study
population was randomly assigned into Groups 1 and 2 that determined whether or not the
patient would receive a muscle relaxant at the first or second surgical setting. The side of
surgery was also recorded in an attempt to identify carry-over effects. The patients were
informed of the surgical procedure, clinical trial details and possible complications associated

with the procedure. The operator and patient were blinded to the treatment the patient
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received. In terms of sequencing and to attempt to eliminate any carry-over effects, these
two groups were further divided into additional groups in terms of which side was performed
at the index surgery and the subsequent surgery thereafter and were assigned as
L(intervention) R(non-intervention), L(non-intervention) R(intervention), R(intervention)

L(non-intervention) and R(non-intervention) L(intervention).

Baseline measurements of facial swelling and interincisal distance were carried out prior to

the surgical procedure.

All patients received an intra-operative single dose of 1.0 g Amoxicillin-clavulanic acid orally.

For patients allergic to penicillin, 600mg Clindamycin was administered.
3.7.2 Intra-operative

All surgeries were performed by a single operator making use of a standard operating
technique. Local anaesthetic, Lignocaine — HCL 2% with adrenaline (1:80 000) was used to
block the inferior alveolar nerve and to infiltrate the long buccal nerve, posterior superior
alveolar nerve and greater palatine nerve, respectively. For the mandibular impactions a full
thickness muco-periosteal envelope flap design was used. For the maxillary impactions a full
thickness muco-periosteal triangular flap design was used. Following ostectomy performed
with a number 8 round burr, the tooth elevation, splitting of crown and elevation of roots
were performed as needed. The socket was debrided and the wound site irrigated with sterile

0.9% saline. The sockets were sutured with 3/0 resorbable chromic absorbable material.
3.7.3 Post-operative medication

Post-operative medication was given to all patients in line with the standard post-operative

procedure as follows:

Paracetamol 1g six hourly for five days, Ibuprofen 200mg eight hourly for five days, and 0.12%

aqueous chlorhexidine mouth rinse 15ml eight hourly for one week.

The muscle relaxant drug, orphenadrine citrate 100mg, was given to all patients on one
occasion, which was taken twice a day for two weeks, be it the right- or left-hand side surgical
removal. The time interval between surgeries was set at two weeks apart from the initial
surgery, when the final measurement for the initial surgery was taken to also attempt carry-

over effect elimination.
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The standard departmental post-operative instruction sheet (Appendix lll) was given to all

patients.

The patients received a form, i.e., quality of life questionnaire (Appendix VIIl) to complete on

day two. A follow-up date was provided for day seven.

The follow-up evaluation and analysis were performed by the operator (blinded) and verified
by a single staff nurse in the clinic. The same nurse was involved for all the cases to allow for

standardisation and to avoid bias.

Pain: A 10-point VAS with a score of 0 indicating ‘no pain’ and 10 indicating ‘extreme pain’
was used to assess pain. The scoring system was explained clearly in the patient’s home

language and was then assessed.

Quality of life: The patient was required to complete the quality of life questionnaire during
the post-operative phase on day seven; the questions were explained once and the patient

was freely able to complete the questionnaire.

Example of patient’s journey:

First visit baseline measurements were taken of the above parameters and unilateral surgical
removal of the third molar was carried out with standard post-operative medication as above
as well as with orphenadrine. Measurements were then taken at day two, seven and 14. Upon
returning for the other side third molar removal the patient again had a baseline
measurement and post-operative medication without the orphenadrine muscle relaxant

drug. Thus, the patient served as their own control in the trial.
3.8 Study Participants

3.8.1 Sampling

Study population and sample size

The study population comprised patients between the ages of 18 and 30 years with bilateral

wisdom teeth. A sample size of 30 — 50 patients was strived for.

Patients recruited for the study adhered to the inclusion criteria. Forty-five (n=45) patients

met the inclusion criteria.
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Population (P): Patients requiring surgical removal of all four third molars, which are mirror

images of each other.

Intervention (1) and Control (C): Muscle relaxants were prescribed for the intervention side
after third molar removal and the control side did not receive a muscle relaxant after third

molar removal.

Outcomes (0): The post-operative outcomes following the third molar removal included

interincisal distance, facial swelling, pain scores and quality of life.
Inclusion criteria

e Patients with four impacted third mandibular and maxillary molars that are
mirror images of each other.
e Patients between the age of 18 and 30 years.

Exclusion criteria

e Patients with dissimilar-positioned impacted third molars.

e Patients with known co-morbidities such as systemic infective disease,
cardiovascular disease, liver disease, haematological disease, bleeding
tendency, diabetes, neoplastic disease and muscular disorders.

e Recent use of anti-inflammatory therapy such as corticosteroids,
antidepressants, and non-steroidal anti-inflammatory medication.

e Pregnancy.

e Smokers — cigarettes or illicit drugs.

® Patients who refused to participate in the study.

® Patients who had incurred nerve damage during the surgical removal of their

third molar teeth.

® Patients currently taking any form of corticosteroids.

3.9 Data Management

3.9.1 Data collection process

A research information sheet (Appendix IV) and informed consent form (Appendix V) were

given to the patient at the consultation day. The data collection took place at the index
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surgical time to establish a baseline and thereafter at the second, fifth and 14" day of the
post-operative period using the data collection sheet (Appendix I) as well as a quality of life
guestionnaire, which was completed on day seven. This was a single clinical examiner who
evaluated the patient and completed the data collection sheet presented in the appendices.
The surgeon who operated on the patient was never involved in the assessment to avoid any
risk of bias. The examiner in the post-operative period was also blinded as to whether the
patient received the muscle relaxant or not and was therefore blinded to treatment, once

again eliminating the risk of bias. Overall pain was assessed by means of a VAS.
3.9.2 Data collection tools

Upon the initial appointment the patients were presented with the study information sheet
and the informed consent form (Appendix V). The quality of life questionnaire was completed
on day seven and the VAS pain measurement form on day two (Appendix Il). The data
collection sheet (Appendix ) was used on initial surgical days as well as days two, seven and

14. Facial swelling was measured using a standard facebow on days zero, two, seven and 14.
3.9.3 Data management

Patient confidentiality was protected at all times. Patients had the right to withdraw from the
study at any stage. The data collected was stored in a password-protected computer. No
identifiable patient information such as name and identity number were used. Instead, a

record number was allocated to each participant.
3.9.4 Statistical analysis

Data collected was then captured into an Excel spreadsheet and various graphics used to
illustrate the results obtained. Chi-square test and STATA version 17 were used for statistical

analysis by the South African Medical Research Counsel Head of Biostatistics.
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3.10 Outcomes

Table 3.1: Outcomes measured in the study

Interincisal distance

A calliper was used to measure the

interincisal distance.

Facial swelling

Facial swelling was measured by intergonial

distance.

Wound dehiscence

Absent or present.

Neurosensory deficit

Inferior alveolar nerve and lingual nerve
injury were noted. If nerve injury was
present, the patient was excluded from the

study.

Post-extraction bleeding

Bleeding was noted as primary
(during/immediately following extraction),
reactionary (2—3 hours following extraction)
or secondary (7-10 days following
extraction). Bleeding was classified as mild
(oozing), moderate (persistent bleeding),

and severe (needs hospitalisation).

Post-operative infection

Present or absent was noted

Pain

A 10-point VAS with a score of 0 indicating
‘no pain’ and 10 indicating ‘extreme pain’
was used to assess pain (Barone et al.,

2010).

Breakthrough pain

To assess whether the patient required
additional pain relief over and above the

standard analgesia to control pain.
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3.11 Randomisation

3.11.1 Allocation and concealment method

Fifty cards inscripted with R (right) and L (left) were placed in a box, and on the day of the
surgery the patient drew a card that indicated which side would receive muscle relaxant and

automatically marked that side the intervention side and the opposite side the control.

3.11.2 Blinding method

Both patient and researcher/surgeon were blinded to the intervention side. These parties
were only informed once the complete surgical procedures were performed and all four third

molars were removed.
3.12 Ethics and Legal Considerations

This protocol was submitted to the Research Committee of the Faculty of Dentistry, UWC, for
ethical approval. Patient participation in this project was voluntary. Each patient had the right
to withdraw from the study at any stage, and if they did decide to withdraw, this would not
prejudice the patient in any way with regard to further treatment at the facility. Every patient
received a formal information leaflet (Appendix IV). All patients were asked to give informed
consent (Appendix V). Patient confidentiality was protected at all times. The data was stored
in a password-protected computer. No identifiable patient information such as name and
identity number were recorded. If clinical photographs were taken, formal written consent

was obtained.

Permission was obtained prior to the commencement of the study under guidance of the

South African POPI act (Personal Information Act of SA).

Ethics approval was obtained from the University of the Western Cape’s Biomedical Research

Ethics Committee (BM23/4/8).
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CHAPTER 4

RESULTS

4.1 Introduction
This section presents the findings of the investigation.
4.2 Recruitment

Forty-five patients met the inclusion criteria of the study and were subsequently enrolled.
Five of the patients were excluded due to poor compliance to the intervention therapy, failed
follow-up as well as surgical site infections. This resulted in a total study sample size of 40
patients (n=40) (females = 29) (males = 11). The recruitment commenced in June 2023 and
the first surgical procedure was performed in the same month. The trial length lasted from
June 2023 to December 2023. An additional recruitment parameter was the patient’s ability
to attend follow-up appointments in order to eliminate the possibility of patients lost to
follow-up and subsequent diminished data collection; this required the patient to reside

relatively close to the institution and have transport available.
4.3 Demographic Details

Table 4.1: Age and gender distribution of participants

Patient Gender | Age Patient Gender | Age
number number

1 F 19 11 F 26
2 M 21 12 M 27
3 M 20 13 M 25
4 F 29 14 F 23
5 F 32 15 M 22
6 F 30 16 F 21
7 M 31 17 M 20
8 F 29 18 F 20
9 F 27 19 F 24

I
N




10 F 28 M 29
21 F 27 F 27
22 M 25 F 24
23 F 18 F 26
24 M 19 F 21
25 M 20 F 19
26 F 21 F 27
27 F 23 F 25
28 F 25 F 23
29 F 31 F 18
30 F 28 F 18

4.4 Parameters measured

The results of the following parameters are presented below: Interincisal distance, Pain, Facial
Swelling, Wound dehiscence, Paraesthesia, Infection, Quality of Life, Breakthrough Pain, Post-

operative bleeding.
4.4.1 Interincisal distance

The interincisal distance measurements were used to assess the patient’s mouth opening and
potential limitation thereof during the course of the trial. The measurements were made in
millimetres by means of a calliper and entered into a data collection sheet at day 0, which

was the index surgical date, and days one, seven and 14.

For statistical analysis the patients were further divided into L and R indicating the
intervention side or non-intervention side, as well as indicating on which side the surgery was
performed first to elicit a potential carry-over effect when the patient returned for the

subsequent surgery.
The allocation was designated as follows:
LpRi: Left placebo, Right intervention

RpLi: Right placebo, Left intervention
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LiRp: Left intervention, Right placebo
RiLp: Right intervention, Left placebo
The following charts indicate the maximum incisal opening at the index surgical event.

Chart A: Index surgery mouth opening
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The following charts indicate the maximum incisal opening when the subsequent surgery was

performed.

Chart B: Subsequent surgery mouth opening
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Legend: Series 1, 2, 3 and 4 representing days 0, 1, 7 and 14, respectively.
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Chart C: LOWESS smoother analysis comparing index and subsequent surgeries
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Chart D: Maximum interincisal distance: intervention versus non-intervention side
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Chart E: Maximum interincisal distance: Right versus Left intervention
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0,0 0,1
60
° ® °
g ° Y | ! '
407LiR N ’_ O -_-—’ gy o vy}
; v ' 24
. - ° 'y ]
20 . .. ] .
0.
1,0 1,1
60
'y . H : . : .
oM
.. : : P ! . t
20 - R 3 .
0-
0 5 10 15 0 5 10 15

® maxi_open_
— Ipoly smooth: maxi_open_

Graphs by rightside and intervention

50




Side and intervention: Side seems to have the biggest influence — for the right side the
opening at 14 days was slightly smaller compared to the left side for both placebo and

intervention.

Chart G: Predictive margins: mouth opening
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Summary of analysis regarding maximum mouth opening:

e Thereis no evidence of any intervention effect for maximal incisal opening.

e Thereis a significant difference in the mean opening between the right and left sides.

e Overall, the mean opening when working on the right size is 1.15mm smaller (95% Cl:
.34 to 1.96mm), p=.005 smaller than when working on the left side adjusted for
treatment and period.

e There is no period effect, p=.404

4.4.2 Pain experienced

All patients enrolled in the trail were instructed to provide scores for the overall pain they
experienced during the course of treatment. Patients were blinded to treatment. The Visual
Analogue Scale (VAS) was used to collect pain measurements, using a score on a scale of 0 to

10.
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The same legend is used to indicate the subdivisions of patients.
LpRi: Left placebo, Right intervention
RpLi: Right placebo, Left intervention
LiRp: Left intervention, Right placebo

RiLp: Right intervention, Left placebo
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Chart H: Index surgery pain measurements
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Chart I: Pain measurements with subsequent surgery

RiLp

Amount of patients
w

VAS score

LpRi

3,5

1,5

Amount of patients

0,5

VAS score

55




LiRp

o wn < [a2]

sjuaiied Jo Junowy

VAS score

RpLi

4,5

0

wn [32] n (o] n i
o o~ i

sjuaiied Jo Junowy

VAS score

56




Patients in the intervention side had a lower incidence of a high VAS score as compared to

the control side. However, it seems that the overall VAS score was slightly higher in the

intervention side.

The average VAS score for the non-intervention side was 2,352941.

The average VAS score for the intervention side was 3,076923.

Limitation: VAS score measurements are subjective and could have an emotive component.
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4.4.3 Facial swelling

Facial swelling was determined by means of facebow intergonial distance measured at day 0,
which was the index surgery and days one, seven and 14 for the intervention and non-

intervention sides, respectively.

The same legend is used to indicate the groups of patients.
LpRi: Left placebo, Right intervention

RpLi: Right placebo, Left intervention

LiRp: Left intervention, Right placebo

RiLp: Right intervention, Left placebo
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Chart J: Index surgery and swelling
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Chart K: Subsequent surgery swelling measurement
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Chart L: LOWESS analysis for facial swelling between index and subsequent surgeries
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There were some differences between the four groups, but no noticeable difference in the

swelling profile within the same groups.

Chart M: Left versus right side comparison
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Right=1 Left=0

Data from the smooth analysis found that there was slightly larger swelling on the

intervention side on day one.

Side comparison irrespective of treatment analysis found slightly more swelling on the left-

hand side with intervention.

Chart N: Overall comparison between side and intervention
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Graphs by rightside and intervention

The above graph shows the first row as the left side and the first column as the non-
intervention side. In the graph it is noticeable that there seems to be a slight increase in the

swelling for both the right and intervention sides.

Modelling the swelling profile for the cross-over experimental design using treatment and
side using a mixed-effects model, the main effects are intervention, period, side and day. The
interaction between intervention and day was used to model the intervention-specific
swelling profile and to compare them at each time point. To accommodate the non-linear
profile in swelling, day was a discrete indicator variable. Since participants had repeated
measurements, a participant was therefore specified as the random effect, with period as a

factor in this statistical analysis software.
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The day-specific contrast for the treatment was estimated adjusting for side and period.

There was significant difference between the intervention and non-intervention at day one,

with p value of 0.436, and prob > chi = 0.0436 making it statistically significant.

e The estimated mean difference between intervention and placebo at day one is
0.35mm (95% Cl: 0.01 to 0.69mm), p=.0436. (confidence interval does not include 0,
the reference of no difference)

e At day seven the mean swelling in the intervention is still greater than that of the
placebo but not statistically significant; mean difference 0.20mm (95% Cl: -0.14 to
0.54mm), p=0.2495

e At day 14 and day O the means did not differ

e The period effect is not significant, p=0.320

e The side of the face is a significant main effect. The right side had significantly higher
swelling overall with a 0.36mm effect (95% Cl: 0.16 to 0.56), p=<0.001

Chart O: Predictive margins for swelling
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The differences seem to be relatively small and the argument can be made that if it is clinically

relevant, there is seemingly a slight negative effect in the intervention side.
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4.4.4 Wound dehiscence

No patients experienced wound dehiscence during their participation in the clinical trial,

hence no comparison could be made for this parameter.
4.4.5 Paraesthesia

Fortunately, none of the patients participating in the trial experienced paraesthesia, thus no

comparison could be made.
4.4.6 Surgical site infection

Three of the patients developed surgical site infection during the clinical trial time and follow-
up period which excluded them from the rest of the trial, as the influence of the infection

would negatively affect at least three of the parameters measured.
4.4.7 Quality of life

The quality of life measurements were taken on day seven by means of a modified head and
neck cancer questionnaire. The questions were explained in the patient’s native tongue and

thereafter completed.
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Chart P: Index surgery quality of life for day seven results
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Chart Q: Subsequent surgery quality of life results
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Chart R: Overall comparison quality of life scores between groups
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It would appear that the quality of life scores were slightly lower in the intervention side

regardless of index or subsequent surgeries.

Chart S: Comparison of quality of life score for left and right sides
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Scores recorded on the left were higher than those on the right-hand side by about 25 points.
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Upon predictive margin analysis there is significant intervention effect; the mean quality of
life score for the intervention side is significantly lower than the non-intervention side. There

is a mean difference of 20.3 points (Cl 95%: -37.0 to 3.6 points), p value 0.017.

However, with the quality of life score having a mean of over 1300 units at day seven, the
estimated intervention side effect is small and thus more of a statistical finding than of clinical

significance.

There was no statistically relevant significant period or side effect.

Chart T: Comparison of quality of life and swelling at day seven by side and intervention
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It is clear from the above analysis that a lower quality of life is equated with larger swelling,
and in this study a lower quality of life was equated with the right-hand side with the

intervention.
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Chart U: Mouth opening and quality of life correlation
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In the above analysis it is evident that there are higher quality of life scores with a greater

mouth opening, especially in the non-intervention side as opposed to the intervention side.

Comparison of mouth opening and swelling at time frame intervals
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Chart V: Mouth opening and swelling comparisons
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Lowess smoother

0,0 0,1
50 . i
40 e o . ° ‘ B . ° :
e ] ° . o R [l L4 °
30 . ° .
20 e H
<10
[0}
s
I 1,0 1,1
3
E 50 . PS 3
40 S T ~ '
30 ° . ° : . "
20 H o
10 :
15 20 25 15 20 25
swell_
bandwidth = .8
Day 7
Lowess smoother
0,0 ©, 1
60
e ® .\ b ]
H b h—
40 s o - N—s [ _3
g \ ‘@ T —"
!\\ ¢ : \$- ° °
. ° [ ] .
20
Cl [ ]
Q
5
ol 1,@ 1%
x
g 60 :
40 . . . * . s . ' :
+ [] . ¢ =
i ]
20
I T T T 1 I T T T 1
14 16 18 20 2 14 16 18 20 22
swell_
bandwidth = .8
Day 14

The positive correlation between opening and swelling for the left side exposed to treatment
is significant for days one and seven. The above plots were constructed by means of Spearman

correlations.

75




Summary:

The number of participants and numerous measurements taken for each participant allow for
detection of small differences statistically. However, in this randomised controlled trial the
intervention side did not significantly benefit from the muscle relaxant, as opposed to the

non-intervention side.
4.4.8 Breakthrough pain

Two of the patients experienced breakthrough pain which required additional analgesia to
control the pain. Feedback from these patients reported successful use of the prescription

and adequate pain control.
4.4.9 Post-operative bleeding

Bleeding was noted as primary (during/immediately following extraction), reactionary (2-3

hours following extraction) or secondary (7-10 days following extraction).

No patients reported bleeding in all three phases during the follow-up period of the trial in

both the intervention and non-intervention sides.
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CHAPTER 5

DISCUSSION

5.1 Background

Maxillofacial and oral surgeons frequently perform third molar surgery and this procedure is
associated with post-operative complications which are common, leading to the development

of strategies to minimise such complications (Zhu, Zhang, Yuan, He, Liu, Wang & Xu, 2021).
5.2 Hypothesis

The study hypothesised that utilising a muscle relaxant such as Norflex (Orphenadrine 100mg)
would improve mouth opening in the post-operative period, and in doing so the patients

would potentially enjoy an improved quality of life.

Parameters such as interincisal distance, quality of life, pain, swelling, wound dehiscence,

surgical site infection, and bleeding were assessed.
5.3 Study Findings

The study concluded that using a muscle relaxant in third molar surgery had no significant
positive benefits with respect to improvement of mouth opening and subsequent improved

quality of life.

This is in line with previous international studies by Kirmeier et al. (2007), Bouloux (2007),
Barraso et al. (2006) and others, who similarly found that the use of muscle relaxants in third
molar surgery had no significant clinical impact in third molar surgery to warrant a change in

routine prescription post op.

In summary, the study's results are similar to those of similar international studies; and
although an attempt was made to reduce potential variables, it did not, however, show
clinically significant statistics to validate the routine use of muscle relaxants in third molar

surgery.
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5.3.1 Mouth opening

Trismus can be defined as the inability to open the mouth to its normal range of motion,
namely, to less than 20mm. It can be caused by either intra- or extra-articular problems, with
extra-articular problems in terms of third molar surgery relevant to the topic under

investigation (Kirmeier et al., 2007).

Surgical removal of impacted third molars is one of the most common surgical procedures
performed in the field of maxillofacial surgery. As with all surgical procedures, post-operative
complications accompany this procedure, whether they be permanent or transient. Frequent
complications associated with removal of third molars are haemorrhage, pain, swelling,
limited mouth opening or trismus, inferior alveolar nerve injury, infections, and accidental

injury to the teeth next to the third molar (Bouloux, Steed & Perciaccante, 2007).

Among these complications, trismus is of greatest significance as it influences quality of life
in the post-operative period. Trismus results from alteration of the activity of the muscles of
mastication, namely, the masseter, temporalis, lateral pterygoid and medial pterygoid
muscles. This limitation of the mandible to open and close is due to possible muscle
contraction in these masticatory muscles as a result of surgical insult. The proximity of the
muscles to the surgical site makes them susceptible to inflammatory processes and eventually
contraction. In the post-operative phase, it has been demonstrated that approximately 56%
of patients undergoing this procedure will suffer from limited mouth opening. This period will
typically range from 10 to 14 days until the patient returns to normal function, and to a full
range of motion in the mandible. In 2007, Robert Kirmeier noted the lack of research into this
possible complication of third molar surgery. The proposal to manage trismus with the use of
muscle relaxants is a viable and pertinent option in preventing harmful sequelae of third
molar removal in the post-operative stages (Kirmeier et al., 2007). Studies have been
conducted on other aspects of third molar surgery such as antimicrobial rinses, flap design
and corticosteroids, but not on the use of muscle relaxants. The aim of one particular study
was to show if a particular group of muscle relaxants could possibly have a positive outcome
on mouth opening and muscle stiffness/contraction in the post-operative phase of third
molar surgery (Barroso et al., 2006). In this study, it was found that orphenadrine citrate does

have some analgesic properties, and is frequently used by physiotherapists in the treatment
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of muscle sprains, strains and other related musculoskeletal disorders. These analgesic
properties allow for the possibility to omit another analgesic agent on the prescription to
better determine the effect of orphenadrine citrate on the proposed muscle contracture in

the peri-operative tissues following third molar surgery (Barroso et al., 2006).

Over and above the fact that the muscle stiffness or trismus-related complication of third
molar surgery can be addressed, a pertinent argument in the use of muscle relaxants for third
molar surgery is the possibility of improved quality of life following this procedure. In the
Kirmeier study a Visual Analogue Scale (VAS) was used to assess the level of comfort that
patients perceived during the post-operative phase of third molar surgery. Santos et al. (2011)
showed that the quality of life can be as high as threefold greater in patients who remain
asymptomatic during the post-operative phase of healing as opposed to those who do

experience pain and trismus, either together or in isolation.

In the review of interincisal distance and buccal examination of mouth opening there was a
significant effect in using both cyclobenzaprine and dexamethasone concurrently. The study
concluded that the use of both agents may be useful therapeutically in preventing muscle

contraction following third molar surgery (Raldi et al., 2019).

Orphenadrine is a centrally acting muscle relaxant that is structurally similar to
diphenhydramine, but with far less antihistamine activity which includes fewer sedating
effects. It has slight euphorigenic effects as well. The exact mechanism of action is not known,
but it appears to indirectly relieve muscle pain via atropine-like effects. Typically,
orphenadrine is indicated for conditions involving muscular spasms such as lower back pain,
torticollis as well as those conditions resulting from trauma. The usage of orphenadrine is

recommended for short-term use only.
5.3.2 Pain

One of the cardinal signs of inflammation is pain. The International Association for the Study
of Pain recently revised the definition of pain in 2020 as an unpleasant sensory and emotional
experience associated with, or resembling that which is associated with, actual or potential
tissue damage (Raja et al., 2020). The degree of pain experienced by the patient is what ideally
needs to be minimised. The first three days following third molar surgery significantly affect

the patient quality of life due to the intense pain experienced (Costa et al., 2015). Pain can be
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successfully controlled in the post-operative phase of third molar surgery with
acetaminophen and non-steroidal anti-inflammatory drugs (NSAIDs); when breakthrough
pain is experienced an addition of opioids is made to control the pain (van Eeden & Butow,
2006). The assessment of pain should be done with great caution, as pain is subjective and
extremely variable across modalities such as gender and ethnicity and the risk of carry-across
effect in pain assessment during a split-mouth trial exists (Canellas et al., 2018). Orphenadrine
has an impressive efficacy and is found to be more effective than a placebo when used for
short-term pain relief; it can be used in combination with other analgesics or as an alternative
to NSAIDs, especially in patients unable to tolerate NSAIDs or with renal dysfunction (Kirmeier

et al., 2007).

When evaluating and contrasting the pain scores between the intervention and control sides,
patients were kept unaware of which side received the muscle relaxant intervention. This
blinding method aimed to eliminate any potential impact that knowledge of the intervention
side could have on the subjective reporting of pain. In this study, the reported pain scores
were less likely to be high in the intervention side; however, the intervention side had a higher
overall pain score as measured by the VAS. The pain experienced in this research was found

to not be significant for the intervention side as previously hypothesised.
5.3.3 Swelling

A cardinal sign of the inflammatory response is oedema or swelling, often encountered
following third molar surgery. Usually, the most swelling in the post-operative phase is on the

second or third day and generally completely resolves by day seven (Siddiqi et al., 2010).

Literature shows heterogeneity in the techniques used for measuring swelling. Some studies
make use of the arithmetic sum based on two measurements (Ogundipe et al., 2011), some
on three measurements (Kapse et al., 2017), and others based on five measurements
(Bilginaylar & Uyanik, 2016; Ozgul et al., 2015; and Uyanik et al., 2015 — as cited in He et al.,
2017). Another method used is a VAS scale with a description linked to a value (0-5)

(Pasqualini, Cocero, Castella, Mela & Bracco, 2005).

To evaluate post-operative facial swelling after third molar surgery, a measurement method
should meet the following criteria. Firstly, its accuracy needs to be evaluated. Secondly, the

measurement should be expressed in volume units. Thirdly, the method should be practical
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and ethically sound in a clinical setting, and not constrained by static equipment (Holland,

1979).

A measurement method as per the above was used in the study, as the aforementioned
methods have the inherent risk of inter-examiner variability. The measurement of swelling is,
however, a difficult parameter to measure in third molar surgery due to the amount of
variables that exist; furthermore, not only does the measuring tool have an influence, but so

too does the time frame of assessment, which makes it so heterogenous in the literature.
5.3.4 Wound dehiscence and alveolar osteitis

In this study, wound dehiscence, wound infection and alveolar osteitis were noted as present

or absent.

Alveolar osteitis is considered a common complication following third molar surgery, with an
estimated reported incidence of 0.3% — 26% (Bouloux et al., 2007). None of the research
participants developed alveolar osteitis. Although the exact etiology of alveolar osteitis is
controversial, links have been made with smoking as a causative factor (Kolkythas et al.,
2010). All patients in this study were non-smokers and were given thorough verbal and
written post-operative instructions, which could have contributed to this success. Surgical site
infection and post-operative bleeding are important complications that can occur (Bouloux et
al., 2007). The risk of surgical site infection following third molar surgery has been reported
as 5% (Susarla et al., 2011). All research candidates were young, healthy, non-smoking
individuals. These factors combined with a meticulous sterile surgical technique could have

contributed to no surgical site infections developing.

5.3.5 Bleeding

There is no literature reviewing the effect of a muscle relaxant on post-operative bleeding. In
this study, no patients experienced bleeding that required control or secondary intervention

that could have altered the data.
5.3.6 Paraesthesia

The incidence of inferior alveolar nerve involvement during the first week following third

molar surgery is approximately 1% — 5%, and involvement persisting longer than six months
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is up to 0.9% (Schultze-Mosgau, Schmelseizen & Frolich, 1995). The reported incidence of
lingual nerve involvement on day one post-operative is 0.4% — 1.5% (Queral-Godoy,

Figueiredo, Valmaseda-Castelldn, Berini-Aytés & Gay-Escoda, 2006).

In this study, none of the participants developed neural deficit of the inferior alveolar or

lingual nerve.
5.3.7 Quality of life

In a study by Johnson and colleagues (2015), trismus was shown to directly and negatively
influence the quality of life of patients. Trismus is a common feature in head and neck cancers,
but can be extrapolated to similar quality of life experiences as evidenced by the completed
qguestionnaires. Trismus has a significant influence on the patient’s daily life, namely,
masticatory difficulties, speech difficulties, and the practice of adequate oral hygiene. The
Gothenburg Trismus Questionnaire was used to assess the severity of quality of life impact
(Johnson et al., 2015). (See Figure 2.1, which is a highly comprehensive assessment of trismus-

related influences on quality of life.)

Boscolo-Rizzo et al. (2009) and Kim et al. (2010) described health-related quality of life as ‘an
individual’s perception of overall well-being with regard to disease and treatment-related

symptoms’.

Quality of life studies are aimed at achieving a middle ground between the patient and
practitioner, as they convey the perception/expectations of the patient regarding the surgery.
Quality of life questionnaires can be classified as generic or specific (Fitzpatrick et al., 1992).
Generic questionnaires are sufficiently adequate to make comparisons between different
diagnoses and procedures in larger populations, but will not necessarily be specific enough

for certain procedures in measuring quality of life.

To the researcher’s knowledge there is no specific quality of life questionnaire for third molar
surgery. The most commonly used questionnaire for head and neck cancer, namely the
University of Washington Quality of Life Questionnaire (UW-Qol), which is a self-

administered questionnaire completed by the patient, was therefore used.

In this study, there was insufficient evidence to confirm a positive outcome with the use of

muscle relaxants in third molar surgery, as patients with a lower quality of life score had
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higher swelling scores as opposed to interincisal distance, which does not correlate with the

stated hypothesis.

Some limitations detected in this study are as follows:

Although this particular muscle relaxant (Orphenadrine 100mg) has some analgesic
properties, the inclusion of Ibuprofen may have influenced the results due to its anti-
inflammatory properties.

The extensive follow-up period of four weeks per patient allowed for the possibility of
patients not returning, which would decrease the number of participants and
subsequent data collection; this in fact occurred in this study, resulting in their
exclusion.

A limitation of a split-mouth design is that it limits the patients included to those
having mirror-image pathology; on the other hand, however, it eliminates much of the
inter-subject variability (Lessafre et al., 2009).

Assessing pain is intricate because it is subjective. It is a matter of debate whether the
evaluation of pain experienced on each side was obscured or influenced by the
preceding questions when evaluating the visual analogue score with the patient.

The quality of life questionnaire could be influenced by an emotive component and

patients with general anxiety disorder, major depressive disorder, etc.

Overall, this study did not show positive indications for the use of a muscle relaxant during

third molar surgery. The inclusion of anti-inflammatory medication such as Ibuprofen could

possibly be a limiting factor in terms of obtaining more representative and pure results of the

muscle relaxant, but its elimination might pose difficulty in ethical clearance due to pain

control following surgery.
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CHAPTER SIX

CONCLUSION

The aims and objectives of the study were to determine post-operative outcomes in third
molar surgery, with specific reference to mouth opening and subsequent quality of life with

the use of muscle relaxants.

This study rejected the hypothesis that muscle relaxants would positively influence mouth
opening and improve the quality of life of the patients undergoing surgical removal of wisdom
teeth. The failure could be attributed to either compliance with the medication or because
Ibuprofen was included in the post-operative medication, potentially influencing the results
due to its anti-inflammatory effects. A purer representation would have entailed muscle
relaxant without any anti-inflammatory medication as pain control. There was an adequate
sample size and follow-up period to generate reliable statistics, and this therefore did not

contribute to the rejected hypothesis.

Further investigations should consider the sole use of muscle relaxant with simple analgesia
as opposed to anti-inflammatory medication in order to obtain more precise results with

regard to post-operative outcomes in third molar surgery through the use of muscle relaxant.

84




REFERENCES

Al-Hamed, F.S., Tawfik, M.A., Abdelfadil, E. and Al-Saleh, M.A.Q. (2017). Efficacy of Platelet-
Rich Fibrin after Mandibular Third Molar Extraction: A Systematic Review and Meta-Analysis.
Journal of Oral and Maxillofacial Surgery, 75: 1124-1135.

AHFS® Drug Information. Online via Medicines Complete. Orphenadrine citrate. © Copyright,
1959-2019, Selected Revisions January 1, 2018. American Society of Health-System
Pharmacists, Inc., 4500 East-West Highway, Suite 900, Bethesda, Maryland 20814.

Barroso, A.B., Lima, V., Guzzo, G.C., Moraes, R.A., Vasconcellos, M.C., Bezerra, M.M., Viana,
F.A., Bezerra, R.C., Santana, G.S., Frota-Bezerra, F.A., Moraes, M.O. and Moraes, M.E. (2006).
Efficacy and safety of combined piroxicam, dexamethasone, orphenadrine, and
cyanocobalamin treatment in mandibular molar surgery. Brazilian Journal of Medical and
Biological Research, 39(9): 1241-7. doi: 10.1590/s0100-879x2006000900012. PMID:
16981050.

Berge, T.l. (1988). Visual analogue scale assessment of postoperative swelling. A study of
clinical inflammatory variables subsequent to third-molar surgery. Acta Odontologica

Scandinavica, 46(4): 233-40. doi: 10.3109/00016358809004772. PMID: 3188849.

Bilginaylar, K. and Uyanik, L. (2016). Evaluation of the Effects of Platelet-Rich Fibrin and
Piezosurgery on Surgical Outcomes after Removal of Impacted Mandibular Third Molars.

British Journal of Oral and Maxillofacial Surgery, 54(10): e99.

Bouloux, G., Steed, M. and Perciaccante, V. (2007). Complications of Third Molar Surgery. Oral
and Maxillofacial Surgery Clinics of North America, 19(1): 117-128.

Boscolo-Rizzo, P., Stellin, M., Fuson, R., Marchiori, C., Gava, A. and Da Mosto, M.C. (2009).
Long-term quality of life after treatment for locally advanced oropharyngeal carcinoma:

surgery and postoperative radiotherapy versus concurrent chemoradiation. Oral Oncology,

45(11): 953-7. doi: 10.1016/j.oraloncology.2009.06.005. Epub 2009 Aug 8. PMID: 19665919.

85




Canellas, J., Medeiros, P., Figueredo, C., Fischer, R. and Ritto, F. (2018). Platelet-rich fibrin in
oral surgical procedures: a systematic review and meta-analysis. International Journal of Oral

and Mayxillofacial Surgery, 48(3): 395-414.

Costa, F.W.G., Soares, E.C.S., Esses, D.F.S., Silva, P.G.D.B., Bezerra, T.P., Scarparo, H.C.,
Ribeiro, T.R. and Fonteles, C.S.R. (2015). A split-mouth, randomized, triple-blind, placebo-
controlled study to analyze the pre-emptive effect of etoricoxib 120 mg on inflammatory
events following removal of unerupted mandibular third molars. International Journal of Oral

and Maxillofacial Surgery, 44(9): 1166-1174.

Cruse, P.J. and Foord, R. (1980). The epidemiology of wound infection. A 10-year prospective
study of 62,939 wounds. Surgical Clinics of North America, 60(1): 27.

de Santana Santos, T., Calazans, A.C., Martins-Filho, P.R., Silva, L.C., de Oliveira, E. Silva, E.D.
and Gomes, A.C. (2011). Evaluation of the muscle relaxant cyclobenzaprine after third-molar
extraction. Journal of the American Dental Association, 142(10): 1154-62. doi:

10.14219/jada.archive.2011.0084. PMID: 21965488.

do Nascimento-Junior, E., dos Santos, G., Tavares Mendes, M., Cenci, M., Correa, M., Pereira-
Cenci, T. and Martins-Filho, P. (2019). Cryotherapy in reducing pain, trismus, and facial
swelling after third-molar surgery. Journal of the American Dental Association, 150(4): 269—

277.el.

Farish, S. and Bouloux, G. (2007). General Technique of Third Molar Removal. Oral and
maxillofacial surgery clinics of North America, 19(1): 23—-43. 10.1016/j.coms.2006.11.012.

Fitzpatrick, R., Fletcher, A., Gore, S., Jones, D., Spiegelhalter, D. and Cox, D. (1992). Quality of
life measures in health care. |: Applications and issues in assessment. British Medical Journal,

305(6861): 1074-1077.

Gersema, L. and Baker, K. (1992). Use of corticosteroids in oral surgery. Journal of Oral and

Maxillofacial Surgery, 50(3): 270-277.

Grossi, G.B., Maiorana, C., Garramone, R.A., Borgonovo, A., Creminelli, L. and Santoro, F.
(2007). Assessing Postoperative Discomfort after Third Molar Surgery: A Prospective Study.
Journal of Oral & Maxillofacial Surgery, 65(5): 901-917. doi: 10.1016/j.joms.2005.12.046.

86




He, Y., Chen, J., Huang, Y., Pan, Q. and Nie, M. (2017). Local Application of Platelet-Rich Fibrin
During Lower Third Molar Extraction Improves Treatment Outcomes. Journal of Oral

Maxillofacial Surgery, 75: 2497-2506.

Herrera-Briones, F.J., Prados Sanchez, E., Reyes Botella, C. and Vallecillo Capilla, M. (2013).
Update on the use of corticosteroids in third molar surgery: systematic review of the

literature. Oral Surgery, Oral Medicine, Oral Pathology, and Oral Radiology, 116: 342—-351.

Holland, C.S. (1979). The development of a method of assessing swelling following third molar
surgery. British Journal of Oral and Maxillofacial Surgery, 17(2): 104-14. doi: 10.1016/s0007-
117x(79)80037-2. PMID: 298834.

Ibikunle, A.A. and Adeyemo, W.L. (2017). Oral Health-Related Quality of Life Following Third
Molar Surgery in an African Population. Contemporary Clinical Dentistry, 8(4): 545-551. doi:
10.4103/ccd.ccd_435 17.

Ishwarkumar, S., Pillay, P., Haffajee, M. and Satyapal, K. (2019). Prevalence of impacted third
molars in the South African Indian population of the eThekwini Metropolitan Region. South

African Dental Journal, 74(6).

Johnson, J., Johansson, M., Rydén, A., Houltz, E. and Finizia, C. (2015). Impact of trismus on
health-related quality of life and mental health. Head Neck, 37(11): 1672-9. doi:
10.1002/hed.23816. Epub 2015 Jan 27. PMID: 24985733.

Juodzbalys, G. and Daugela, P. (2013). Mandibular third molar impaction: review of literature
and a proposal of a classification. Journal of Oral & Maxillofacial Research, 4(2): el. doi:

10.5037/jomr.2013.4201. PMID: 24422029; PMCID: PMC3886113.

Kapse, S., Surana, S., Satish, M., Hussain, S., Vyas, S. and Thakur, D. (2009). Autologous
platelet-rich fibrin: can it secure a better healing? Oral Surgery, Oral Medicine, Oral Pathology

and Oral Radiology, 127(1): 8-18.

Kim, Y. and Spillers, R.L. (2010). Quality of life of family caregivers at 2 years after a relative's
cancer diagnosis. Psychooncology, 19(4): 431-40. doi: 10.1002/pon.1576. PMID: 19399773.

87




Kirmeier, R., Truschnegg, A., Payer, M., Acham, S., Schulz, K. and Jakse, N. (2007). Evaluation
of a muscle relaxant on sequelae of third molar surgery: a pilot study. Oral Surgery, Oral

Medicine, Oral Pathology, and Oral Radiology, 104(3): e8—e14.

Kolokythas, A., Olech, E. and Miloro, M. (2010). Alveolar Osteitis: A Comprehensive Review of

Concepts and Controversies. International Journal of Dentistry, 1-10.

Laskin, D.M. (1987). Cirugia Bucal y Maxilofacial. Buenos Aires, Editorial. Medica

Panamericana S.A.

Lesaffre, E., Philstrom, B., Needleman, I. and Worthington, H. (2009). The design and analysis
of split-mouth studies: What statisticians and clinicians should know. Statistics in Medicine,

28(28): 3470-3482.

Ngeow, W. and Lim, D. (2016). Do Corticosteroids Still Have a Role in the Management of
Third Molar Surgery? Advances in Therapy, 33(7): 1105-1139.

Ogundipe, O., Ugboko, V.I. and Owotade, F.J. (2011) Can Autologous Platelet-Rich Plasma Gel
Enhance Healing After Surgical Extraction of Mandibular Third Molars? Journal of Oral and

Maxillofacial Surgery, 69: 2305-2310.

Otto, S.D. (2006). Chewing gum therapy in third molar surgery. University of the Western
Cape. http://hdl.handle.net/11394/2316

Pasqualini, D., Cocero, N., Castella, A., Mela, L. and Bracco, P. (2005). Primary and secondary
closure of the surgical wound after removal of impacted mandibular third molars: a

comparative study. International Journal of Oral and Maxillofacial Surgery, 34(1): 52-57.

Petersen, J.K. (1975). Anti-inflammatory and analgesic effects of Indomethacin following
removal of impacted mandibular third molars. International Journal of Oral and Maxillofacial

Surgery, 4: 267-276.

Queral-Godoy, E., Figueiredo, R., Valmaseda-Castelldn, E., Berini-Aytés, L. and Gay-Escoda, C.
(2006). Frequency and Evolution of Lingual Nerve Lesions Following Lower Third Molar

Extraction. Journal of Oral and Maxillofacial Surgery, 64(3): 402—407.

Raldi, F.V., Nascimento, R.D., Sato, F.R.L., Santos, L.M., Amorim, J.B.O. and de Moraes, M.B.

(2019). Evaluation of the impact of preoperative use of dexamethasone and cyclobenzaprine

88




in surgical extraction of lower third molars on trismus by electromyographic analysis. Journal
of Oral and Maxillofacial Surgery, 23(4): 395-405. doi: 10.1007/s10006-019-00776-z. Epub
2019 May 22. PMID: 311194109.

Raja, S.N., Carr, D.B., Cohen, M., Finnerup, N.B., Flor, H., Gibson, S., Keefe, F.J., Mogil, J.S.,
Ringkamp, M., Sluka, K.A., Song, X.J., Stevens, B., Sullivan, M.D., Tutelman, P.R., Ushida, T. and
Vader, K. (2020). The revised International Association for the Study of Pain definition of pain:
concepts, challenges, and compromises. Pain, 161(9): 1976-1982. doi:
10.1097/j.pain.0000000000001939. PMID: 32694387; PMCID: PMC7680716.

Schultze-Mosgau, S., Schmelseizen, R. and Frolich, J.C. (1995). Use of ibuprofen and
methylprednisolone for the prevention of pain and swelling after removal of impacted third

molars. Journal of Oral and Maxillofacial Surgery, 53(1): 2—7.

Siddiqi, A., Morkel, J.A. and Zafar, S. (2010). Antibiotic prophylaxis in third molar surgery: A
randomized double placebo-controlled trial using split-mouth technique. International

Journal of Oral Maxillofacial Surgery, 39(2): 101-114.

Steyn, L. (2019). Focus on: Orphenadrine citrate as a muscle relaxant. South African Family

Practice, 61: 6-8. 10.4102/safp.v61i3.4975.

Susarla, S., Sharaf, B. and Dodson, T. (2011) Do Antibiotics Reduce the Frequency of Surgical
Site Infections After Impacted Mandibular Third Molar Surgery? Oral and Maxillofacial
Surgery Clinics of North America, 23(4): 541-546.

Synan, W. and Stein, K. (2020). Management of Impacted Third Molars. Oral and Maxillofacial
Surgery Clinics of North America, 32(4): 519-559.

van der Westhuijzen, A.l., Becker, P.J.,, Morkel, J. and Roelofse, J.A. (2005). A randomized
observer blind comparison of bilateral facial ice pack therapy with no ice therapy following
third molar surgery. International Journal of Oral and Maxillofacial Surgery, 34(3): 281-6. doi:
10.1016/j.ijom.2004.05.006. PMID: 15741037.

Van Eeden, S.P. and Biutow, K-W. (2006). Post-operative sequelae of lower third molar
removal: a literature review and pilot study on the effect of Covomycin D®. South African

Dental Journal, 61(4): 154—-159.

89




van Gool, A.V., Ten Bosch, J.J. and Boering, G. (1975). A photographic method of assessing

swelling following third molar removal. International Journal of Oral Surgery, 4(3), 121-129.

Villafuerte-Nunez, A.E., Téllez-Anguiano, A.C., Hernandez-Diaz, O., Rodriguez-Vera, R,
Gutiérrez-Gnecchi, J.A. and Salazar-Martinez, J.L. (2013). Facial Edema Evaluation Using
Digital Image Processing. Discrete Dynamics in Nature and Society, 2013.

https://doi.org/10.1155/2013/927843

Yates, C., Rood, J.P. and Guralnick, W. (1979). Swelling and trismus after third molar removal.

A comparison of two techniques. International Journal of Oral Surgery, 8(5), 347—-348.

Zhu, J., Zhang, S., Yuan, X., He, T., Liu, H., Wang, J. and Xu, B. (2021). Effect of platelet-rich
fibrin on the control of alveolar osteitis, pain, trismus, soft tissue healing, and swelling
following mandibular third molar surgery: an updated systematic review and meta-analysis.
International Journal of Oral and Maxillofacial Surgery, 50(3): 398-406. doi:
10.1016/j.ijom.2020.08.014.

90




APPENDICES

Appendix I: Data Collection Sheet

Allocated number

Classification (Appendix VI

Group 1 (1) (2" (L) (R)

Group 2 (1% (2") (L) (R)

Pre-operative maximum incisal

distance (mm)

Day 1 Post-operative maximum

incisal distance (mm)

Day 2 Post-operative maximum

incisal distance (mm)

Day 7 Post-operative maximum

incisal distance (mm)

Day 14 Post-operative maximum

incisal distance (mm)

Day 1 Post-operative facial

swelling (mm)

Day 2 Post-operative facial

swelling (mm)

Day 7 Post-operative facial

swelling (mm)

Day 14 Post-operative facial

swelling (mm)

Wound dehiscence YES NO
Paresthesia of inferior alveolar YES NO
nerve

Pus discharge YES NO
Continued bleeding YES NO
Other anti-inflammatories used YES NO

for breakthrough pain
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Appendix Il: Pain Measurement Using Visual Analogue Scale

Choose a Number from 0 to 10 That Best Describes Your Pain

No Distressing Unbearable
Pain Pain Pain
0 1 2 3 4 5 6 7 8 9 10

ASK PATIENTS ABOUT THEIR PAIN
INTENSITY—LOCATION—ONSET—~DURATION—VARIATION —QUALITY

“Faces” Pain Rating Scale

S ~ o~ ~ o~
®) (D) (W) (&) (&) (&
0 1 4 5

2 3
NO HURT HURTS HURTS HURTS HURTS HURTS
LUTTLEBIT  LITTLE MORE EVEN MORE WHOLE LOT WORST
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Appendix lll: Wisdom Tooth Post-operative Instruction Sheet

What are wisdom teeth?

Wisdom teeth are the 3" molars present at the back of your mouth. More often than not these

teeth have limited to no space available in the jaws to erupt into the mouth. They are hence often

impacted or stuck in the bone behind the 2"¢ molar teeth and nearly impossible to keep clean. For

these reasons wisdom teeth are prone to infections.

When is it indicated?

93

Pericoronitis (inflamed gums around the teeth)

Tooth decay unable to treat

Dental neoplasms (abnormal growths involving the cells of the teeth)
Referred pain (earache, headaches)

Trismus (muscle spasms)

Orthodontic reasons

Facial infections




How it is performed

Local anaesthesia is injected for intra-operative pain control. The gums are then neatly cut open to
reveal the wisdom teeth stuck inside the bone. Some bone is then gently removed and the tooth cut
into 2-3 pieces to facilitate removal (like a puzzle). The socket is rinsed with medication and
inspection to ensure total removal. The wounds are meticulously closed with stitches to enhance

healing.

Complications associated with the surgery

All surgical interventions have possible complications and wisdom tooth surgery is no exception. It is
however obvious that all surgeons will execute a procedure in such a way as to reduce and eliminate

complications.

Complications can be divided as follows:

Minor
e Post-operative bleeding
e Post-operative infection
o Dry socket (especially in smokers and menstruating females)
e Injury to adjacent tooth
e Severe swelling
e Bruising
e Root fractures

e Displacement of tooth into the sinus, under tongue or into cheekbone space

Major
e Jaw fracture

e Displacement of tooth into airway
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e Nerve damage

The most alarming complication to a patient is nerve damage. The lower jaw contains large nerves
called the inferior alveolar nerve and lingual nerve. These nerves are closely related to the wisdom
tooth and hence susceptible to damage. However, the incidence of nerve damage is less than 3%.
About half (1.5%) is permanent that will leave patients with varying degrees of numbness of the

lower lip and/or tongue, tingling or burning sensations.

We take great care to minimise the risk of all complications!

What is expected of me after the surgery?

There are numerous precautions that you as patient can take before and after the procedure to

reduce the risk of complications and ensure a speedy recovery.
e Do not smoke 8 hours before and 72 hours after surgery
e Bite on gauze provided for 30 minutes after surgery

o If bleeding is experienced after surgery, bite on a moist black tea bag, for example, Five

Roses, JOKO, etc.
e Maintain good oral hygiene by brushing before surgery and after twice a day.
e Eat soft food
e Do not consume spicy foods or fizzy drinks
e Do not drink from a straw for 24 hours after surgery
e Take the prescribed medication; Do not take Disprin, Grandpa or Compral

e [f at any time you have questions or doubts please don’t hesitate to contact me ASAP

| wish you a speedy recovery.

GOD bless you.
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Dr Brenden Leibbrandt van Niekerk
BChD (Pret)
PGDipDent(Oral Surgery)(Pret)

MBCHB(Pret)
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Appendix IV: Participant Information Sheet

S 2
UNIVERSITY of the
WESTERN CAPE

Date:

Information Sheet

Topic: Evaluation of the muscle relaxant orphenadrine in third molar surgery

Dear Patient,

I, Brenden van Niekerk, am pursuing my MChD degree in the Department of Maxillofacial and Oral
Surgery at the University of the Western Cape, South Africa. | would like to invite you to take part in
my research project. Please take time to read the following information carefully, and please feel free

to ask questions if anything you read is not clear to you or if you’d like more information.
What is the study about?

The aim of the study is to evaluate the effect of a muscle relaxant on the quality of life and mouth

opening after surgical removal of wisdom teeth.
Why are you being invited to participate in this study?

The removal of your wisdom teeth provides an excellent opportunity for us as researchers to obtain
valuable clinical information on the effect that muscle relaxants might have in the post-operative

phase of the healing process.
What will you be expected to do in this study?

It will be expected that you follow post-operative instructions and diligently make use of the muscle

relaxant as will be prescribed to you after surgery.

What are the potential risks involved in this study?
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All surgical interventions have possible complications and wisdom tooth surgery is no exception. It is
however obvious that all surgeons will execute a procedure in such a way as to reduce and eliminate

complications.
Complications can be divided as follows:
Minor
e Post-operative bleeding
e Post-operative infection
e Dry socket (especially in smokers and menstruating females)
e Injury to adjacent tooth
e Severe swelling
e Bruising
e Root fractures

e Displacement of tooth into the sinus, under tongue or into cheekbone space

e Jaw fracture
e Displacement of tooth into airway
e Nerve damage

The most alarming complication to a patient is nerve damage. The lower jaw contains large nerves
called the inferior alveolar nerve and lingual nerve. These nerves are closely related to the wisdom
tooth and hence susceptible to damage. However, the incidence of nerve damage is less than 3%.
About half (1.5%) is permanent that will leave patients with varying degrees of numbness of the

lower lip and/or tongue, tingling or burning sensations.
We take great care to minimise the risk of all complications!
What are the potential benefits involved in this study?

The potential relief of muscular stiffness that causes a diminished quality of life in the post-operative

phase. Potentially a faster recovery in terms of eating and speaking after the surgery.

What COVID-19 Protocols are in place? (If applicable)
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N/A
Will my details be kept confidential?

All details will be dealt with in strictest confidentiality, no personal details will be disclosed beyond
this study. In terms of the requirements of the Protection of Personal Information Act (Act 4 of 2013),

please note the following additional information:

What type of personal information will be collected?

Personal information collected includes name and surname, folder number, date of birth and
contact details.

Who at UWC is responsible for collecting and storing my personal information?

The principal researcher, Dr BL van Niekerk.

Who will have access to my personal information outside of UWC?

The personal information will not be available outside of UWC.

How long will my personal information be stored?

Electronic data will be kept on the researcher’s/supervisors password protected computer for five
years and deleted thereafter. Hard copies will be kept in a locked drawer for five years and deleted
thereafter.

How will my personal information be processed?

Personal information will not be processed in this study, only clinical findings.

Who do | contact for further information?

Should you require any further information, please do not hesitate to contact me Dr B van Niekerk on
my cell phone (0663968201) or via email (4113063@myuwc.ac.za). Alternatively, you may also
contact my supervisor Dr G Hein in the Department of Maxillofacial and Oral Surgery, University of the

Western Cape (UWC), ghein@uwc.ac.za.

To report any adverse or unexpected effects emergent from this research, please contact the
ethics committee below:

Biomedical Research Ethics Committee
Research and Postgraduate Division
University of the Western Cape

Private Bag X17
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Bellville 7535
Tel: 021 959 4111

Email: research-ethics@uwc.ac.za

This information sheet is for you to keep so that you can be aware of the purpose of the study. With

your signature on the attached consent form, you indicate that you understand the purpose of the

exercise.
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Appendix V: Informed Consent Form

Informed Consent to Surgery

I (full name) (the patient/parent or guardian)

was completely informed about the risks and complications of wisdom tooth surgery and

hereby give consent to Dr BL van Niekerk to perform the surgery explained.
| agree that:

e | voluntarily participate in the study

e No one has promised definite results

e Ifitis best for me, my doctor may change the surgical plan if complications are

encountered
Signature of patient Date
Signature of surgeon Date
Signature of witness Date
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POPI Act Declaration (Act 4 of 2013)

We undertake all reasonable measures to protect your personal information and to keep it
private and confidential. Personal information refers to information that identifies or relates
specifically to you such as inter alia your name, age, gender, identity number, hospital folder

number and your email address.

We shall not disclose any personal information to any person other than the person to
which the information relates (“the patient”), except where the patient’s permission to do

so is obtained.

| hereby give consent for my personal information to be collected, stored and processed.
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Appendix VI: Classification System, Pell and Gregory

Impaction
Depth

(Pell &
Gregory
classification)

Ramus
Relationship
(Pell &
Gregory
classification)

Class I Class 11 Class III
i TS RO e T,
(Winter’s
classification) )
Vertical Mesioangular  Horizontal Distoangular Buccolingual Others

Pell and Gregory Classification of impacted mandibular third molar teeth

Based on the space between the second Class I: the mandibular third molar has
molar and the anterior aspect of the sufficient space anterior to the anterior

mandibular ramus aspect of the ramus to erupt

Class Il: the space between the anterior
aspect of the ramus and the second molar
is insufficient for the third molar to erupt
Class lll: the impacted third molar is
completely embedded in the ramus of the

mandible

Based on the relationship of the occlusal Class A: occlusal plane of the third molar

plane of second and third molars is in line with that of the second molar

Class B: occlusal plane of third molar is
between the occlusal plane of the second

molar and its cervical line
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Class C: occlusal plane of the third molar

is below the cervical line of the second

molar
The position of the tooth in relation to the |- vertical
long axis of the second molar tooth .
Il — horizontal
Il —inverted

IV — mesio-anguled

V — disto-angled
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Appendix VII: Modified Archer Classification

Modified Archer classification for impacted maxillary third molar teeth

Relative depth of the maxillary third molar
in bone

The position of the long axis of the impacted
maxillary third molar in relation to the long
axis of the second molar tooth

Relationship of the impacted maxillary third
molar to the maxillary sinus

Lim et al., 2012
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Class A: The lowest portion of the crown of
the impacted maxillary third molar is on a
line with the occlusal plane of the second
molar

Class B: The lowest portion of the crown of
the impacted maxillary third molar is
between the occlusal plane of the second
molar and the cervical line.

Class C: The lowest portion of the crown of
the impacted maxillary third molar is
between the cervical line of the second
molar and the mid third of the root of the
second molar

Class D: lowest portion of the crown of the
impacted third molar is at or above the
apical third of the second molar

I — vertical
IT — horizontal
I — mesioangular [V — distoangular

V — transverse or buccolingual angular

I - Sinus approximation - No bone or a thin
partition of bone between the impacted
maxillary third molar and the

maxillary sinus

IT - No sinus approximation - 2 mm or more
of bone between the impacted maxillary
third molar and the maxillary sinus




Appendix VIlI: Quality of Life Questionnaire

Modified University of Washington Quality of Life Questionnaire (UW-QoL v4)

This questionnaire asks about your health and quality of life after your third molar surgery.

Please answer all of the questions by ticking one box for each question.

1. Pain. (Tick one box.)

[

O o o O

| have no pain. (100)

There is mild pain not needing medication. (75)

| have moderate pain - requires regular medication (e.g. paracetamol). (50)
| have severe pain controlled only by an extra prescription painkiller. (25)

| have severe pain, not controlled by medication. (0)

2. Appearance/Swelling. (Tick one box.)

O 0o o O

There is no change in my appearance (swelling). (100)

The change in my appearance is minor. (75)

My appearance bothers me but | remain active. (50)

| feel significantly disfigured and limit my activities due to my appearance. (25)

| cannot be with people due to my appearance. (0)

3. Activity. (Tick one box.)

| am as active as | have ever been. (100)

There are times when | can't keep up my old pace, but not often. (75)

| am often tired and have slowed down my activities although I still get out. (50)
I don't go out because | don't have the strength. (25)

I am usually in bed or chair and don't leave home. (0)

4. Recreation. (Tick one box.)

U
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There are no limitations to recreation at home or away from home. (100)

There are a few things | can't do but I still get out and enjoy life. (75)

There are many times when | wish | could get out more, but I'm not up to it. (50)
There are severe limitations to what | can do, mostly | stay at home and

watch TV (25)




[0 Ican't do anything enjoyable. (0)
5. Swallowing. (Tick one box.)

[J Ican swallow as well as ever. (100)

[J I cannot swallow certain solid foods. (70)
(] Ican only swallow liquid food. (30)

[J I cannot swallow. (0)

6. Chewing. (Tick one box.)

[J Ican chew as well as ever. (100)
[1  Ican eat soft solids but cannot chew some foods. (50)

[l lcannot even chew soft solids. (0)
7. Speech. (Tick one box.)

{ My speech is the same as always. (100)
[0 I have difficulty saying some words but | can be understood over the phone. (70)
l Only my family and friends can understand me. (30)

[0 Icannot be understood. (0)
8. Taste. (Tick one box.)

\ | can taste food normally. (100)
[J I can taste most foods normally. (70)
\ | can taste some foods. (30)

[J | cannot taste any foods. (0)
9. Saliva. (Tick one box.)

[J My saliva is of normal consistency. (100)

[J I have less saliva than normal, but it is enough. (70)
[1 I have too little saliva. (30)
U

| have no saliva. (0)
10. Mood. (Tick one box.)

[0 My mood is excellent and unaffected by the surgery. (100)
[0 My mood is generally good and only occasionally affected by the surgery. (75)

[J  lam neither in a good mood nor depressed. (50)
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[0 | am somewhat depressed. (25)

[J I am extremely depressed. (0)
11. Anxiety. (Tick one box.)

| am not anxious about the surgery. (100)

| am a little anxious about the surgery. (70)

o o o

| am anxious about the surgery. (30)

| am very anxious about the surgery. (0)
12. Which issues have been the most important to you during the past days after surgery?
Tick up to 3 boxes.

(1 Pain

0 Swallowing
[l Taste

[1 Appearance

[l Chewing

Saliva

Activity

O O

Speech

Mood

O

Recreation

0 Anxiety
General Questions:

Compared to before you had the surgery, how would you rate your health-related quality of life?

(Tick one box.)

(1 Much better (100)

[l Somewhat better (75)
[1  About the same (50)
[l Somewhat worse (25)

[0 Much worse (0)

In general, how would you say your health-related quality of life after surgery has been? (Tick one

box.)
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o o o o

Outstanding (100)
Very good (80)
Good (60)

Fair (40)

Poor (20)

Very poor (0)

Overall quality of life includes not only physical and mental health, but also many other factors, such

as family, friends, spirituality, or personal leisure activities that are important to your enjoyment of

life.

Considering everything in your life that contributes to your personal well-being, rate your overall

quality of life. (Tick one box.)

[

O O

[
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Outstanding (100)
Very good (80)
Good (60)

Fair (40)

Poor (20)

Very poor (0)




Appendix IX: Research Clearance BMREC Certificate

bl UNIVERSITY of the Drmclorste: DV Ressanch and Inacation

| WESTERN CAPE o s
¢ Eminll: ressarck-sthioBuwo scan

12 Fume 2023

D B Van Miekerk

Maxillofacial and Cral Surpery

Faculiy of Dentistry

BMEELC Feference Number: BAI3/4/8

Project Title: Effect of mmscle relaxants on mouth opening and
quabity of life after surgical removal of wisdom eeth.

Approval Period: 09 June 223 — 08 Jume 2024

I herebry certify thet the Biomedical Science Fesearch Ethics Conmnittes of the University of the

Westem Cape approved the scienfific methodology and edhics of the sbove-mentioned research

project.

Amy forther amendments. extension or other modifications to the protocol Tomst be sobmitted to

the Bihics Committes for approwval.

Please revvemiber fo submir an annmal pregress repart @ least bve mondes before enpiry dae.

Failure o submir your annral prograss répord on fme will resull m the immediate lapse gff
your ethics approval and you will have fo respbmit an enidrely mew etfics applicafon

For pemmmission fo condwct research wsing stdent and o staff dets or to dismbase moearch
SUrveys questonnaires plesse apply via: | lisites. spoE]le CODIWIC 80 izcignresearch home

The permizion leter must tm be submeited to BMREC for record keeping puorposes.

The Conmmities mest be informed of sny senions adverse event and/or tenmination of the shady.

iknf.

Coordinaior: Research Ethics
Cninvarsify af the Wastern Cape

NMARS Pretrronon Monber BWREC-{2001 600
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Appendix X: Permission letter to conduct research study

Faculty of Dentistry & WHO Oral Health Collaborating Centre,
University of the Western Cape

Prof V Yengopal

Dean

Dentistry

uwc

26 February 2022

Dear Prof Yengopal,

REQUEST FOR PERMISSION TO CONDUCT A RESEARCH STUDY

| am a registered Master’s student in the Department of Maxillo-Facial and Oral Surgery at the

University of the Western Cape (Student no: 4113063). My supervisor is Dr G Hein.

The proposed topic of my research is “Evaluation of the muscle relaxant orphenadrine in

third molar surgery”

The objectives of the study are

e Compare the mouth opening in the same patient with and without muscle relaxants;
e Compare post-operative pain in the same patient with and without muscle relaxants;

e Compare the incidence of wound infection of the two operated sites;
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e Compare post-operative swelling in the same patient with and without muscle

relaxants; and

e Compare the quality of life in the same patient on two occasions with and without

muscle relaxants.

| am hereby requesting your permission to conduct the above-mentioned research study.

To assist you in reaching a decision, the following ethical considerations will be adhered to:-

e The patient’s file number and identifiable patient data (names, date of birth,

addresses, etc) will not be recorded in the study.

e The data that will be utilised to maintain anonymity will be the patient’s record

number.

e This number will be used for record purposed only and will only be kept for the

duration of the study.

e Patient records will be stored on a password protected computer and printed

information will be stored in a locked office.

Should you require any further information, please do not hesitate to contact me.

Your permission to access this information will be greatly appreciated.

Sincerely,

Dr BL van Niekerk
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Appendix XI: Permission letter to conduct a research study - MDS

Faculty of Dentistry & WHO Oral Health Collaborating Centre,
University of the Western Cape

The Manager Dental Services

Oral Health Centre

Uwc

26 February 2022

Dear Dr Khwela,

REQUEST FOR PERMISSION TO ACCESS PATIENT INFORMATION

| am a registered Master’s student in the Department of Maxillo-Facial and Oral Surgery at the

University of the Western Cape (Student No: 4113063). My supervisor is Dr G Hein.

The proposed topic of my research is “ Evaluation of the muscle relaxant orphenadrine in

third molar surgery”

The objectives of the study are

Compare the mouth opening in the same patient with and without muscle relaxants;
e Compare post-operative pain in the same patient with and without muscle relaxants;
e Compare the incidence of wound infection of the two operated sites;

e Compare post-operative swelling in the same patient with and without muscle

relaxants; and
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e Compare the quality of life in the same patient on two occasions with and without

muscle relaxants.

| am hereby requesting your permission to conduct the above mentioned research study.

To assist you in reaching a decision, the following ethical considerations will be adhered to:-

The patient’s file number and identifiable patient data (names, date of birth,

addresses, etc) will not be recorded in the study.

e The data that will be utilised to maintain anonymity will be the patient’s record
number.

e This number will be used for record purposed only and will only be kept for the
duration of the study.

e Patient records will be stored on a password protected computer and printed

information will be stored in a locked office.

Should you require any further information, please do not hesitate to contact me.

Your permission to access this information will be greatly appreciated.

Sincerely,

Dr Brenden van Niekerk
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