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Abstract

Introduction: The need for physiotherapy intervention in thatiment of mandibular condyle
fractures has been highlighted. No unifying créesre currently available regarding a post-

surgical functional exercise program for patient®wustained mandibular condyle fractures.

Aim: The research study conducted aimed to perfornedsanalysis amongst maxillo-facial
surgeons and physiotherapists in South Africa, nigg the perceived need for a post-
operative physiotherapy intervention program fdigrdas who sustained mandibular condyle
fractures. The study also aimed to develop a ppostative functional exercise program for

patients who sustained mandibular condyle fractures

Methodology:The first part of the research comprised of a needdysis questionnaire, sent
out to qualified experts: one physiotherapist and maxillo-facial surgeon from each of the
training institutions in South Africa. The data ainied from the needs analysis questionnaire
was used to compile an online questionnaire wikestents regarding the type and dosage of
a suitable physiotherapeutic treatment protocole Telphi method was used, and this
qguestionnaire was sent out to a further 20 exgaegsonal and international) in the fields of
physiotherapy, maxillo-facial surgery and dentaigsuy. A convenience sampling method
was used to select appropriately trained parti¢ggpdar the needs analysis and Delphi

questionnaire.

Results: A definite need for physiotherapy intervention fmandibular condyle fracture
patients was proposed by the needs analysis panits (100%). A total of 85.7 % (needs
analysis) and 100 % (Delphi questionnaire) of reslemts indicated that all mandibular
condyle fracture patients should receive in-hosptg/siotherapy intervention. By utilising
the Delphi method, a suitable physiotherapy intetio& program for mandibular condyle
fracture patients was developed. Inter-reviewerseasus was reached regarding what each
exercise entails, as well as what in-hospital pgithsrapy visits should be comprised of.

Stability was reached regarding the commencemahtiasage of the various jaw exercises.

Conclusion:Experts in the field proposed that physiotherasbisuld provide post-operative
rehabilitative therapy to patients who have sustimandibular condyle fractures. The
proposed post-surgical intervention program prodishethis study can serve as a baseline for
implementation in further research studies. Theaathges of referring mandibular condyle

fracture patients to physiotherapy were also ptesen



Nomenclature

Mastication: The act of chewing, tearing, or grinding food witte teeth while it becomes
mixed with saliva (Standing, Borely, Collins, Crosm, Gatzoulis, Healy, Johnson,
Mahadevan, Newell and Wigly 2008:536).

Masticatory muscles: The four principal muscles of mastication are: mmasseter,
temporalis, the medial pterygoid and the lateratygoid. These muscles are responsible for
producing mandibular movement (protrusion, retmsi@®levation, depression, lateral

deviation) as well as temporomandibular joint moeei(Standingt al.,2008:536).

Trismus: A complication arising from traumatic and post-@iize conditions involving the
muscles of mastication and their attachments, tiaguin an inability to open the mouth

adequately (Gonzalez, Sakamaki, Hatori, Nagumo P292.

Temporomandibular joint dysfunction: Characterized by pain in the peri-auricular region,
the temporomandibular joint itself or in the mastioy muscles. It may present with
limitations or deviations in mandibular range of tran and grinding or clicking noises
during mandibular function. Other common complaaris headaches, facial pain, neck ache,

ear ache, tinnitus or perceived hearing loss (Mohihd Catapano 2010:1).

Passive movementAny movement of a mobile segment which is produogdiny means
other than the particular muscles relating to tlkagment's movement. It includes
mobilisation and manipulation (Maitland, Hengevadnks and English 2005:1).

Mobilisation: The mandibular condyle is moved in relation to &ipa of the temporal bone
(Standinget al.,2008:530).

Joint distraction: The separation of joint surfaces without rupturehefir binding ligaments

and without displaceme(Dorland's Medical Dictionary for Health Consum2g97).
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CHAPTER 1

Introduction

Maxillofacial trauma represents a costly socio-rmadproblem, as it affects a considerable
amount of trauma patients and because traumaticyirijas been identified as the leading
cause of decreased productivity (Sawazaki, Limapride, Moreira and de Moraes
2010:1252).

The mandible is the most affected by trauma tof#wéal area, in approximately 80 % to
81.3 % of cases (DeFabianis 2002:268; Singh 2009al8l has a potentially serious impact
on mouth function and facial features (Feng, Cl#rgng, Yang, Lin, Tian and Liu 2009:
46). Previous South African studies conducted byxitefacial surgeons, recorded a
significant number of fractures to the facial a@esai 2006:16; Rikhotso and Ferretti
2008:222; Singh 2009:15,18). Rikhotso and Fer(2@D8:222) stated that condyle fractures
accounted for up to 57 % of all mandibular fractuneith condyle fractures being the most
controversial fracture type when diagnosing ortingathe facial area (Zachariades, Mezitis,

Mourouzis, Papadakis and Spanou 2006:421).

Trauma is regarded as a major factor leading t@eeamandibular joint (TMJ) dysfunction
(Gorgu, Deren, Sakman, Ciliz and Egdao 2002:356) and the complications caused to the
TMJ are far reaching in their effects and not alsvaypmediately apparent after trauma or
surgery (Zachariadist al., 2006:429). According to South African and Amerigasearch,
prolonged intermaxillary fixation, the absence aftive physiotherapy, and poor patient
compliance results in an increased risk for masedilpomobility as well as a high risk of
developing periodontal problems regarding mouthctiom (Thiele and Marcoot985:226;
Rikhotso and Ferretd008:225).

Working closely with dentists as well as maxillaidcsurgeons, the researcher has seen many
mandibular condyle fracture patients who were gfling to regain mandibular function, and
were struggling with persistent trismus, after teenoval of intermaxillary fixation. Only
after the six week follow-up visit with the surgethre patients are referred for physiotherapy,

and only if they were clear and adamant about foeictional limitations.
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No standardised criteria or post-operative rehaliiin programs for patients who have
sustained mandibular fractures, could be founthénliterature (Bevilaqua-Grosso, Monteiro-
Pedro, De Jesus Guirro and Bér2002:271; Yun and Kin2005:1576; Fengt al.,2009:46).
Previous research studies investigating the effeftgpost-mandibular condyle fracture
exercise regimes varied in dosage and exercise,tygmel were all provided by the surgeons
themselves with no physiotherapy demonstrationst@rventions (Hwang, Han, Kil and
Lee 2002:709; Rikhotso and Ferre2008:223; Fenget al., 2009:48). Contrary to these, a
South African research study specifically highleghthe need for physiotherapy intervention

in the treatment of mandibular condyle fracturekliiBtso and Ferretti 2008:226).

Physiotherapists are practitioners who assess,anebmanage a variety of injuriésy, being
competent in the areas of pain relief, joint maailion, exercise therapy and correcting faulty
movement patterns (http://www.hpcsa.co.za; httpuilmphysiosa.org.za). Therefore
physiotherapists should be able to provide a rditathie service to patients who sustained
mandibular condyle fractures, aiding in quicker onesry. Further advantages for
physiotherapy intervention would include decreasijint dysfunction after trauma,
preventing and treating TMJ dysfunctions and pesducing in-hospital stay and reducing
time demands on the surgeon regarding home aduitexercise prescription (Langendoen,
Muller and Jull 1997:196; Fergg al.,2009:46; Trott 2011:5).

The aim of the study was to determine the percenaetl for a post-operative intervention
program for patients who sustained mandibular clenftgctures, and to compile a proposed
physiotherapeutic intervention program for the pmstrative rehabilitation of patients after

mandibular condyle fractures.

Study overviewThe study consisted of two sets of internet qoastires, sent out to experts
in the fields of physiotherapy, maxillo-facial sarg and dental surgeons. The first part of the
research comprised of a needs analysis questiena@ined to determine the proposed need

for physiotherapy intervention for patients whotaused mandibular condyle fractures.
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The returned results identified a definite needploysiotherapy intervention for mandibular
condyle fracture patients. From the needs anatysstionnaire, an online questionnaire with
statements regarding the type and dosage of bkupaysiotherapeutic treatment protocol
was formulated. The Delphi method was used, an@#iphi questionnaire was sent out to a
further 20 experts in the fields of physiotheramgxillo-facial surgery and dental surgery.
Experts for the Delphi questionnaire included readicand international physiotherapists,
maxillo-facial surgeons and dental surgeons. ThHelbguestionnaire was adjusted after
each round according to reviewer comments, withatheof achieving consensus on all
guestions / statements posed to reviewers. Quesstiotniachieving consensus between
reviewers and any new statements made by the revsemere formulated into the second

and third rounds of this questionnaire.

A definite need for physiotherapy intervention foandibular condyle fracture patients was
identified by needs analysis participants. A suégthysiotherapy intervention program for
mandibular condyle fracture patients was also agpes, utilising the Delphi method.

The script starts with a discussion of the curfigatature regarding mandibular anatomy, the
treatment of mandibular condyle fractures, and ¢beplications and treatment thereof,
following mandibular condyle fractures. This dissios is followed by an in-depth
discussion of the methodology and results of thedeeanalysis, and the methodology and
results of the Delphi questionnaire. The scriptascluded with a short discussion chapter
where the information obtained from the needs aimlynd Delphi questionnaire are
critically discussed and concluded.



CHAPTER 2

Literature study

In this chapter a summary of the most relevantditee regarding post-operative / -reduction
exercise protocolsthe prevalence and the impact of mandibular candyhctures on mouth
function will be discussed for patients who suffered maal@ib condyle fractures. The
literature study will include the prevalence andaot of mandibular condyle fractures on

mouth function.

2.1. Search strategy

An extensive literature search was conducted ufirgfollowing search engines, between
April 2010 and November 2011:

*  PubMed,

e Cochrane Library,

« MEDLINE,

* Medical Matrix,

* PEDro, and

* Science Direct.

Key words used during the conduction of the litgratsearch were “mandibular condyle
fractures”, “physiotherapy for mandibular condyladtures”, “temporomandibular joint”,
“temporomandibular joint dysfunction”, “physioth@sd, “exercise”, *“rehabilitation”,
“trismus treatment” and “mandibular anatomy”.

The literature search was limited to English puddlmns. References cited in the identified

articles were also searched for further possilsigion into the literature review.

2.2. Prevalence and impact of mandibular condyle fictures

“Maxillofacial trauma has been investigated worldevibecause it affects a significant
percentage of trauma patients amdumatic injury has been identified as the leaduagise
of reduced productivity, accounting for the lossnafre working years than heart disease and

cancer combined{Sawazakiet al.,2010:1252). The mandible is mostly affected by facial
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trauma resulting from high-velocity impact, suchirerpersonal assaults (86.5 %), or a road
traffic accident (13.5 %), causing the mandibldréxture (Yun and KinR005:1576; Desai
2006:16, Fengt al.,2009:46).

It was found that over a three year period (ye@f22 2005) a total of 43.8 % of all fractures
recorded in a hospital in Limpopo, South Africa,revdractures of the facial area, 81.3 %
being that of the mandible (Singh 2009:15,18). Tstodies conducted in a hospital in
Johannesburg, South Africa, both over a six morghod, found that 84 (Rikhotso and
Ferretti 2008:222) and 133 (Desai 2006:16) patigmesented with mandibular fractures.
Studies conducted by Desai (2006:16), Rikhotso &edetti (2008:225) and Singh

(2009:21), indicated that 73.8 %, 86.5 % and 77.8f%nandibular fractures, respectively,

were caused by interpersonal violence due to dicgce to the mandible.

A South African study conducted by Rikhotso andr&wir (2008:222) found that condyle
fractures accounted for 27 % to 57 % of all mankdibfractures. Condylar fractures usually
results from an indirect force applied to the malejiand are usually associated with at least
one other mandibular fracture (Zachariagtisl.,2006:421).

According to Zachariadist al. (2006), fractures of the condyle are the most cwetrsial
type of fracture when diagnosing or treating the mrea (Zachariadist al., 2006:421).
Condylar fractures can be of extracapsular (comdylack or subcondylar area) or
intracapsular nature, and can also be undispladézplaced, deviated or dislocated
(Zachariadeset al., 2006:421).Treatment depends on various factors ranging fratrept
age, fracture level and fracture displacement (ZaaHeset al., 2006:421).Thiele and
Marcoot (1985:226) described three different appnea to the treatment of condyle
fractures: open reduction and internal fixatiorgseld reduction and intermaxillary fixation
(IMF), and functional therapy. Most condyle fragsircan be successfully treated by closed
reduction and intermaxillary fixation, but severelyislocated fractures with gross
malalignment, severe pain or decreased functiomimegsurgical treatment (Thiele and
Marcoot 1985:226; Hwang, Park and Lee 2005:113).
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2.3Mandibular anatomy and temporomandibular joint arth rokinematics

A thorough comprehension of mandibular anatomy tamporomandibular joint (TMJ)
arthrokinematics are of the utmost importance wdgessing the various treatment protocols
for mandibular condyle fractures, as well as toarsthnd the reasons for the occurrence of

complications.

Mandibular fractures can anatomically occur ingimphysis (anterior, where the two halves
of the mandible meet to form the mental protubeggnbody, angle, ramus, condyle or
coronoid process of the jaw (Figure 1).

condylar process

B
coronoid process —_ Y A/
\

submandibular fossa A

sublingual
fossa

mandibular foramen

alveolar 8|
process "

Jf 4 o N\
mental W WG NGO
foramen

\ ramus
mental — |

protuberance

(chin) .
L J

<
body

© 2011 Encyclopzedia Britannica, Inc.

Figure 1. Mandible anatomy (Encyclopaedia Britaar@nline Encyclopedia Britannica Inc.
2011).

The function of the mandible is to exert the fonscessary to chew food (Standiegal.,
2008:536). A purely vertical force is ineffective ireaking up food, thus a lateral movement
of the mandible is used to create a shear compomdrith enhances the effectiveness of
mastication (Standingt al., 2008:536). The four principal muscles of masticataoe the
mm. masseter, temporalis, medial pterygoid, and l#teral pterygoid (Standingt al.,
2008:536). These four muscles are responsible fodyring mandibular movement
(protrusion, retrusion, elevation, depression,ridtdeviation) as well as temporomandibular
joint movement (Standinet al.,2008:536).
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Each TMJ has a biconcave articular disc, compos$dibmcartilagenous tissue, positioned
between the mandibular condyle (indicated “A” ogufie 1) and the articular eminence
(indicated “B” on figure 1) of the temporal bonagire 2) (Levangie and Norkin 2001:186-
187). The disc divides each joint into two anddsponsible for maintaining the congruency
of the joint movement between the convex surfaéeseocondyle and the articular eminence
(Levangie and Norkin 2001:187). The lower jointrgartment, formed by the anterior
surface of the mandibular condyle and the articdise, is a hinge joint and is responsible for
rotational movement (Levangie and Norkin 2001:18&ndinget al.,2008:534). The upper
joint compartment formed by the articular disk a&hd articular eminence of the temporal
bone is a gliding joint responsible for translaibrmovement (Levangie and Norkin
2001:189; Standingt al., 2008:534). The inferior compartment allows for tma of the
condylar head around an instantaneous axis ofaatdor the first 20 mm of mouth opening.
After that the mouth can no longer open without superior compartment of the TMJ
becoming active (Standireg al.,2008:536).

Mandibular Fossa

Superior head of

Lateral Pterygoid Superior Synovial

Cavity
Articular Disc

Inferior Synovial
Cavity

Retrodiscal Tissue

Inferior head of
Lateral Pterygoid

The Temporomandibular Joint
Figure 2. The temporomandibular joint (Mariner 21})2

Mouth opening comprises of three phases: the eagiase, controlled by the
temporomandibular ligament and eminence; the migdiese, and the late phase which is
controlled by the sphenomandibular ligament anchentge (Standingt al.,2008:536).

During the beginning of mouth opening each condgtates in the lower compartment inside
its disc and continues rotating. The disc remaiaianery.If the condyle shape is changed

due to degenerative changes e.g. after traumd,tle imasticatory muscles are imbalanced

7
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with regards to each other, this normal rotary moeet of the condyle will be impairedf

the mouth continues to open, the condylar head atidular disc rotates and translates
forward and downward on the anterior concave sarfafcthe glenoid fossa and the convex
surface of the articular eminence (Levangie anckMd2001:190; Standingt al.,2008:536).
The temporomandibular ligament becomes taught aimekesd the condyle upwards and
forward into the concavity of the overlying artiauldisc. This pushes the disc forward. The
disc is stabilised by its tight attachment to tlemdyle via the inferior retrodiscal lamina
(indicated “A” on figure 2). Forward condyle movembecontinues. The lingula of the
mandible separates from the sphenoid spine tighgetine sphenomandibular ligament
(Levangie and Norkin 2001:192; Standieg al., 2008:536). Elongation of any of these
ligaments, responsible for maintaining joint coregroe and stability, can create internal joint
laxity resulting in the development of a TMJ deramgnt / dysfunction (De Leeuw
2008:161). TMJ dysfunction is defined as any ie¥hce with normal smooth joint
movement (De Leeuw 2008:159).

As the jaw closes again, the superior retrodisgaliha causes a posterior traction force on
the disc with the lateral pterygoid muscle coningjithis posterior movement. Mm. masseter,
temporalis and the medial pterygoid muscles moeentandible back and upwards with help
from the superior bilaminar lamina. The disc mopesterior, in tandem with the condyle

and rotation is reversed. The joint surfaces areefb together causing shortening of the

sphenomandibular and temporomandibular ligamergsghgie and Norkin 2001:190).

When the mandible is moved into protrusion, the difaular incisors are moved forward past
the maxillary incisors, producing a temporary utbiter This is accomplished by translation
of the condyle down the articular eminence (in tipper portion of the TMJ) with slight
rotation taking place (in the lower portion of th#J) to allow the mandibular incisors to
pass the maxillary incisors without contact (Levangnd Norkin 2001:190-191). During
retrusion all points of the mandible moves postériorhe mandibular condyle and articular
disc slides posteriorly on the articular surfacetloé temporal bone, and movement is
controlled by the tightening of the temporomandabdlgament and the space occupied by
the retrodiscal tissue (Moore and Dalley 1999:926/angie and Norkin 2001:190-191). It is
evident that any changes in condyle shape can imelyaimpact on this anterior and
posterior condyle translation, resulting in a ladkTMJ mobility, and therefore cause TMJ

dysfunction.
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A lateral mandibular movement is defined as the enoent of the center of the mandible
away from the midline (Levangie and Norkin 2001:19%s the mandible moves laterally,
the lateral condyle rotates around a vertical axif) the contralateral condyle performing
translation anteriorly (Levangie and Norkin 200219

2.4 Surgical treatment protocols for mandibular fractures

As seen above, TMJ anatomy and arthrokinematicinameate and complex, and a surgical

treatment choice would require a thorough patiedtBVJ assessment.

The treatment options for mandibular condyle freeduare dependent on the patient’s age,
the presence of other mandibular or maxillary inees$, whether it is a unilateral or bilateral
condyle fracture as well as the level and displaa@nof the fracture. The state of dentition,
dental occlusion, the surgeon’s experience, imagang physical examination findings also

have an impact on the surgical treatm@aichariadist al.,2006:421).

The oldest treatment protocol for mandibular freesuis closed reduction and internal
fixation and was the preferred treatment by mafdlial surgeons (Gonzaleet al.,
1992:223; Andreasen, Jensen, Kofod, Schwartz atidrith 2008:17) Currently, however,
open reduction and internal fixation (ORIF) surgsrpecoming the main treatment of choice
for mandibular fractures, with an average of 18@RIF’'s being done per annum in a
Johannesburg Public Hospital setting (Desai 2006=28get al.,2009:46).

Closed reduction of mandibular fractures is in thest part accompanied by a period of
intermaxillary fixation, allowing stable jaw fixath (Roccia, Tavolaccini, Dellacqua and

Fasolis 2005:252). Intermaxillary fixation consiststhe application of arch bars to the teeth
through interdental wires, where maxillary fixatiamthen implemented through thin wires
binding the jaws together (Rikhotso and Ferret®®023). Release of the fixation occurs
gradually with the use of guided elastics or thitieg of the wires after two, four or usually

six weeks (Hwangt al, 2002:711; Rikhotso and Ferre2008:223).

Treatment by closed reduction is less operatoritbemshan surgical treatment, it preserves

the vascularity of the fracture site, and has aiced risk of nerve lesions and occlusal
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dysfunction. Added advantages are shorter hosgatadin and less expenses incurred due to
hardware required (Andreasenal.,2008:18).

The other treatment method, ORIF surgery, compe$esirgeons accessing the fracture site
via an intra-oral and extra-oral approach whereos#éning and splinting are then
performed with plates and / or wires (Andreaseanl.,2008:17). Rigid internal fixation for a
two week period, via intra-osseous wires, providgsbilisation and allows early
mobilisation ensuring early function and a decrease in swellifenget al., 2009:46). The

patient can only open their mouth to a certaindigdegree and a special diet is prescribed.

ORIF surgery patients tend to show better radiclagsults and a quicker return to work
compared to patients treated with closed reducaimh maxillo-mandibular fixation (Feret
al., 2009:46). This method does not only have econ@di@antages due to less sick leave
taken from work, but occlusal function is quicklgstored and fracture repositioning is
optimised (Andreaseet al.,2008:18).

2.5 Complications after mandibular condyle fractures

Mandibular condyle fractures are classified as Tkhhcrotrauma that may cause
degeneration of the articular cartilage or cause gloduction of inflammatory and pain
mediators (Yun and Kim 2005:1576-1577; De Leeuw&060). Trauma is also thought to
change the mechanical properties of the disc,iadfets function as a stress absorber (Yun
and Kim 2005:1576). After trauma to the mandibutamdyles there may be limited
mandibular movement, to a varying extent, due teateuspasm, oedema and haemarthroses
(Zachariadist al.,2006:422).

Dysfunction of normal TMJ mechanics may result arious TMJ movement disturbances.
Trauma is regarded as a major factor leading to @ikfunction as the TMJ’s articulating

disc does not have the ability to repair and rerhdeading to long term disc problems
(Levangie and Norkin 2001:187; Gorgi al., 2002:356). A delicate balance exists in all
synovial joints between the rate of tissue breakdewd repair. If this balance is disturbed it
may result in the remodeling of the internal cagé, causing intrinsic changes within the
joint (De Leeuw 2008:161). This results in a painnd dysfunctional joint. TMJ

dysfunctions such as ankylosis, malocclusion, makderangements, chronic dislocation and
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pain on the injured as well as the non-injured sidg also occur after a condylar fracture is
sustained (Zachariadet al.,2006:422).

Internal derangements refer to the malpositionifighe articular disc in relation to the
condyle and the eminence, causing an interfererntesmooth joint movement (De Leeuw
2008:159). Disc derangements can occur with rednctir without reduction. A disc
derangement with reduction occurs when the artiadilsc returns to its normal position on
top of the condyle upon opening (Figure 3). Disadgement without reduction occurs when
the articular disc remains in a faulty positiomiting mouth opening (Figure 3) (De Leeuw
2008:160). Disc adherence and adhesions are resggatefined as a temporary sticking of
the disc to the fossa or condyle or a fibrotic @ution between these components. Both of

these conditions hamper normal jaw movements (enwe2008:160).

% Dis
1
Temporomandibular »
joint (TMJ)
law closed Jaw open
MNormal disc position v
-

Disc displacement
with jaw clicking
(with reduction)

Disc displacement
with jaw locking
(without reduction)
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Figure 3. Temporomandibular joint movement patte(hlayo Foundation for Medical
Education and Resear2f12).

Unfortunately, complications such as limited mooiening and persistent or consistent pain,
can and do occur with treatment of mandibular freet, during any of the treatment phases

11
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(Zwieg 2009:93). Andreasent al. (2008:18) found in a systematic review that ORIF
methods showed a relatively higher risk for ocdludiaturbances in comparison to closed
reduction methods. Oral intubation and dental gisat procedures requiring a sustained
open-mouth position or excessive force has showiglarisk of leading to direct TMJ tissue

injury (De Leeuw 2008:161).

Mandibular fractures treated with intermaxillarygtion may lead to periodontal problems as
well as cranio-mandibular disorders. Cranio-manidibdisorders include facial pain, tension
in masticatory musculature, poor chewing functidmn deviation, limited mouth opening as
well as malocclusion (Thiele and Marcoot 1985:2Béyvilaqua-Grosseet al., 2002:268;
Chen, Feng, Tsay, Lai and Ch&011:38). Intermaxillary fixation leads to mandiaul
dysfunction in one third of adult patients treateith this method of fixation, according to
Worsaae and Thirn (1994:353). The length of jaw obifisation is also believed to cause a
significant reduction in gap size (Gonzaleizal., 1992:223, Zachariadiet al., 2006:427).
According to South African and American researakermaxillary fixation lasting more than
two weeks, the absence of active physiotherapy,pow patient compliance results in an
increased risk for mandible hypomobility as well ashigh risk of developing problems
regarding mouth function (Thiele and Marcd®85:226; Rikhotso and FerrefD08:225).
Active physiotherapy for post-surgical mandibulandyle fracture patients is defined as jaw
exercises, specifically prescribed for mouth opegrim minimise deviation and to reproduce
the correct occlusal posture (Rikhotso and Fer2908:223). Even though the period of
intermaxillary fixation is on average only two weekwvhen treated with ORIF surgery,
patients included in Hwangt al.’s (2002:115) case study only regained full mandibular

function 35 days after surgery, and this after &rposed to an intensive exercise regime.

In oral and maxillofacial surgery, trismus is a @hcation arising from traumatic and post-
operative conditions involving the previously mened muscles of mastication and their
attachments (Gonzalez al.,1992:227). Trismus refers to all conditions whérere is a lack

of adequate mouth opening (Gonzakdzal., 1992:223). Surgical trauma to the mucosa,
muscles and connective tissue, in combination imitmobilisation are believed to contribute
to the amount of trismus experienced by the patpost-operatively after a mandibular

fracture (Gonzalezt al., 1992:227). Mandibular deviation occurs with mouthening,

12
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resulting in uneven loads distributed to the coeslylind may be present regardless of the
type of fracture (Zachariades al.,2006:427).

To limit long-term unwanted effects, complicatiosBould be recognised early and the
appropriate treatment should be started beforen@maiomplication becomes a complex one
that is more difficult to manage (Zwieg 2009:9B¢nget al. (2009:46) stated that due to a
lack of reasonable and effective post-surgical @ses, patients experienced a negative

outcome pertaining to chewing function, occludietation and fracture healing.

2.6 Prevention of complications

2.6.1 Physiotherapeutic exercise

A large number of studies have found that an igeagnosis for mouth function cannot be
obtained without the appropriate post-surgical fiomal exercises (Thiele and Marcoot
1985:227; Hwanget al., 2005:116; Rikhotso and Ferretti 2008:226; Fenl., 2009:46;
Trott 2011:5). Active and passive joint exercises ihcreasing TMJ range of motion is
regarded as a key component in the post-surgicalagement of patients who underwent
surgery in the TMJ region, and long-term follow-4sprecommended (McCarty and Darnell
1993:300).

A fracture of the mandibular condyle can have #sereffect on all jaw movements, as well
as function. In an immobile and unloaded joint,diddinal bone growth may be impaired
and will tend to show degenerative changes (Tarat@ Koolstra 2008:990). As bone
fragments start to heal, controlled micro movemevilisaccelerate bone formation and thus
aid fracture repair (Andreaseet al., 2008:17). Reasonable and effective post-surgical
exercises will prevent displacement of fractureshéb@nds and stimulate remodeling, and
therefore have a positive effect on the recovermarmal mandibular function (Tanaka and
Koolstra 2008:990; Fenet al.,2009:47).

The mandible has a rich blood supply and by threeks post-fracture most mandibular
fractures are united and consolidated (Trott 2011R5gid internal fixation also provides
adequate stabilisation and allows for early mohiicn and return to function (Zachariaags
al., 2006:433). Physiotherapists should encourage earoval of intermaxillary fixation,

but leaving the wires and capping of the teethtint®e retain the fracture stabilisation (Trott

13



Chapter 2: Literature study

2011:5). This allows for exercises aiming at rasgpmormal function of all mandibular
movements as well as improving tissue trophicitpievent fibrosis which can result in pain
and dysfunction (Fenet al.,2009:46).

Rehabilitation (jaw exercises and active movemeaftgr mandibular condyle fracture
surgery is important for early functional recovéGhenet al., 2011:38). Physiotherapeutic
jaw exercises (opening and closing, lateral movasmand chewing exercises) have also been
described as successful treatments for trismus jamd mobilisation (Dhanrajani and
Jonaidel 2002:92). Active jaw exercises, after angig a condyle fracture, should be
commenced as soon as pain allows (Brukner and Ki0#2:214). Patients are afraid to
exercise into slight pain for fear of re-fracturiojthe mandibular condyle or fear of the pain
itself (Trott 2011:5). As Israel and Syrop (1997%:#dund in their literature review, the
physical stimulus of movement is essential for thaintenance of the structural and
functional integrity of the TMJ. Gonzalezt al. (1992:227) proposed that a physiotherapy
program together with shortening of the immobiiisatperiod should hasten recovery of oral
function. This is achieved by rather opting forgaal treatment of mandibular fractures
where the intermaxillary fixation period is shortecompared to the six weeks of

intermaxillary fixation when opting for closed redion.

Previous research studies investigating the efiefcost-fracture exercise regimes varied in
quality, dosage, exercise types and were all peaidy the surgeons (plastic surgeons as
well as maxillo-facial surgeons) with no physiodqgy demonstrations or interventions
(Hwanget al.,2002:709; Rikhotso and Ferre2008:223; Fengt al.,2009:48).

Only one non-clinical study conductbey Trott (2011), described an empirically based
physiotherapy intervention program following mandéy fracturesTrott’s (2011)
physiotherapy intervention program for patients whetained mandibular fractures
consisted of gentle, pain-free isometric jaw exasi(jaw opening and lateral deviation
bilaterally) and light TMJ passive accessory movets@pplied to the mandibular condyle
(lateral and inferior mandibular condyle glidesheTisometric exercises and passive
accessory TMJ movements were continued until ireritary fixation was removed. After
removal of the fixation the exercise program wagpessed to include active jaw exercises
(with or without resistance) to improve jaw openijayv protrusion as well as lateral
deviation to each side. TMJ passive accessory memtstan be performed into increased

joint resistance together with jaw muscle stresciued relaxation techniques which are also

14
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included in Trott’s (2011) physiotherapy treatmpragram (Trott 2011:5-7Although the
exercise program provided by Trott (2011) was nyatampiled for mandibular fracture
patients, and not specifically mandibular condyéefures, Trott stated that even with
fractures close to the TMJ the exercises were pafwjded that the exercise program was

performed in consultation with the maxillo-faciargeon (Trott 2011:5).

Hwang et al. (2002:709) investigated an exercise program foiepts presenting with
mandibular condyle fractures and focused on the afsguiding elastics, mouth opening
exercises combined with protrusion and lateral moams, as well as passive stretches. The
results of this case study showed both patientgygling with normal TMJ movement after
removal of the fixation, but ultimately gaining neal range of motion at 30 - 35 days post-
surgery (Hwanget al.,2002:711). An exercise regime is described by Fetng. (2009:48)
focusing on slow active mouth opening movementsh witcreased intensity, exercise
progression and duration as the fracture healede Tésults showed a significant
improvement in gap range of motion (ROM) at oneyrfeight and 12 weeks post-surgery.
The gap ROM improved from 19.8 cm one week posesyrto 42.3 cm at 12 weeks post-
surgery(Fenget al., 2009:47). A similar rehabilitation program was dis®y Hwanget al.
(2002) following open reduction and internal fixati of condylar fractures. This program
described a two week intermaxillary fixation periéallowed by mirror guided anterior
movement exercises starting at 21 days post-surgemg mirror guided lateral jaw
movements starting at 28 days post-surgery. At 8@s dpost-surgery, more aggressive
stretching and passive joint mobilisations by agubtherapist was allowed (Hwargg al.,
2005:114-115). Gap ROM was evaluated eight weeks-gagery and showed a gap ROM
of 30 - 31mm being achieved, with 4 mm of latesa jnovement measured. In contrast with
the previous study, one participant only achieveghp ROM of 21 mm at 12 weeks post-
surgery, with a measured lateral movement of 3 iHmanget al.,2005:115-116).

A study by Rikhotso and Ferretti (2008) described-progressing jaw exercises for mouth
opening, performed by the patient in front of arorito minimize deviation and to reproduce
the correct occlusal posture (Rikhotso and Ferr2@¥8:223). At follow-up, patients

demonstrated a definite decrease in gap size amdction of faulty mandibular movement
patterns. Normal mouth opening is regarded agghedétween 40 mm and 50 mm (Levangie

and Norkin 2001:190)Ninety-five percent of mandibular condyle fractysatients who
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received no physiotherapy intervention had a makim@uth opening of less than 40 mm at
their six week follow-up, 35 % demonstrated mant#ibdeviation on the fractured side and
11.5 % demonstrated malocclusion upon biting (Righ@nd Ferretti 2008:226). Therefore
the results of this South African research studgc#ally highlighted the need for
physiotherapy intervention in the treatment of mbulkhr condyle fractures (Rikhotso and
Ferretti 2008:226).

No unifying criteria exists on the type and dosepost-surgical functional exercises with
mandibular condyle fractures (Bevilaqua-Grossal., 2002:27; Yun and Kin2005:1576;
Fenget al., 2009:46).Many patients who had not received adequate pogiesth exercise
programs experienced difficulty with mouth openimgoken bone ends of fractures were
displaced and they experienced gap ROM bias (Eeay,2009:47).

A tight surgical schedule does not always allowshegeon the time to explain post-surgical
exercises and to ensure the patients were exedhtisg exercises correctly. Physiotherapists
receive specific training in joint mobilisation apdst-surgical exercises and advice, and it is
within their scope of practise to explain the neeeg rehabilitation program to any post-
surgical patient (http://www.physiosa.org.za). Aftmtermaxillary fixation release, the
physiotherapist will consult with the patients moamequently than the maxillo-facial
surgeons and therefore the physiotherapist woulthtibe ideal situation to supervise and

progress the functional exercise program (Trott12B)1

No physiotherapy-based research has been founbeiravailable literature regarding the

physiotherapy management of mandibular condyldadras.

2.6.2 Other physiotherapy treatment modalities

As the condyle head forms part of the lower commparit of the TMJ, it is necessary to focus
on the TMJ as part of the rehabilitation regime.itAis suggested in literature, facial trauma
may be an etiologic factor in TMJ cartilage degatien, and intra-articular pathology (Yun
and Kim2005:1576). It is therefore necessary for clinisian recognise the importance of
macrotrauma to the TMJ and provide adequate tredtfioe patients who sustained facial
trauma (Yun and Kim 2005:1576). A physiotheraplsuld be able to effectively assess and
safely treat TMJ pathologies and trauma with a dbgh understanding of the unique

anatomy and biomechanics of the temporomandibalat. fThe aim of physiotherapy is to
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restore normal mandibular function by various plegsitechniques that serve to relieve

musculoskeletal pain and promote healing of tisgi@mitroulis 1998193).

Physiotherapy treatment modalities for the TMJ udel patient education, activity
modification, muscle and joint exercises, myofdstierapy, acupuncture, manipulative
therapy and referral to dental surgeons for octlsaints (Cuccia, Caradonna and
Caradonna 2011:102).

Pain and dysfunction of the TMJ retrodiscal tissliee to overstretch of this tissue during
trauma and / or surgery, should be addressed byingnthe degree of mouth opening
(Langendoenet al., 1997:196). Anterior-posterior joint mobilisatiomsn be done once
healing of the retrodiscal tissues have occurrdd¢chvmay also assist in the management of
this dysfunction (Langendoegt al., 1997:196). Pain and dysfunction of retrodiscssues
associated with disc displacements, should beeteadth splint therapy, provided by the
dental profession. However, physiotherapy can plagle in enhancing the splint effect via
joint distraction techniques to stretch the joiapsule (Langendoeet al., 1997:196). These
therapeutic techniques are of physiotherapeuticreatand thus should be applied by a

physiotherapist who has knowledge in the cranioditarar field.

Various electrotherapy modalities, as well as pasaccessory TMJ mobilisations can also
be utilised to treat post-surgical pain and fun@ioloss. As from day one until day seven
post-surgery Transcutaneous Electrical Nerve Sttran (TENS), ice therapy and pulsed
ultrasound are advocated for treating pain and Isweldue to the direct effect these
modalities have on the blood supply to the injusegla (Tarro 1988:285; Wilk and McCain
1992:533; Dijkstra in de Bont and Stegena 1996:Bfaikner and Kahn 2002:128). Joint
adhesions are prevented during this stage by getiv@pening and closing exercises, within
pain limits, as well as light grade | or grade dInt distractions to maintain tissue length
(Dijkstra in de Bont and Stegena 1996:180). As steges of healing progresses, so the
exercise difficulty progresses, the strength ohtjanobilisation increases, muscle strength
and co-ordination is increased and muscle stretanesdnitiated (Dijkstra in de Bont and
Stegena 1996:181). Post-inflammatory stiffnesskmmneduced by through-range and end of

range active and passive joint mobilisation techegy(Maitlancet al.,2005:175).
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In oral and maxillofacial surgery, trismus is a @ication arising from traumatic and post-
operative conditions, causing oedema, fibrosis sultkequent muscle atrophy (Gonzadez
al., 1992:227). Trismus can be treated by ultrasoundalye which aids in softening the
fibrous tissue and results in the gradual stretgluhoral tissues, helping to lessen trismus
(Pooja and Maneesha 2010:45).

2.7 Conclusion

“Physiotherapy plays a distinctive and supportiva@er in the overall management of TMJ
dysfunctions” (Langendoeret al., 1997:197). Based on the positive effects founthwi

exercise and manual therapy in McNeely, Olivio daee’s (2006:710) systematic review,
it was justified for physiotherapists to partakethe rehabilitation of patients who sustained

mandibular condyle fractures.

Physiotherapists are experts in developing and taiaing human function, as they have an
advanced understanding of how the human body mamdswhat prevents it from moving
optimally (http://www.physiosa.org.za). The Health Professionals Council of South Africa
and the South African Society of Physiotherapy dbes physiotherapists as being able to
assess, treat and manage various injuries dueelodbmpetence in the field of pain relief,
joint  mobilisation, exercise therapy and correctinfaulty movement patterns
(http://www.hpcsa.co.za; http://www.physiosa.org.zalt is thus proposed that
physiotherapists can provide an expert rehabilgaservice to patients who have sustained
mandibular condyle fractures, aiding quicker recpyealecreasing joint dysfunction after
trauma, preventing and treating TMJ dysfunctiond @ain, reduce in-hospital stay and

reducing time demands on the surgeon regarding laalviee and exercise prescription.

Although various studies have proposed differenatsgies regarding post-operative
rehabilitative management of mandibular condyletirees, no universal criteria have been
published up to date (Bevilagua-Grossoal.,2002:271; Yun and Kin2005:1576; Fengt

al., 2009:46). Rikhotso and Ferretti (2008:226) emplealstee need for adequate and prompt

physiotherapy treatment in condylar fracture pasien
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This study will provide the baseline for furthersgible clinical studies regarding post-
operative physiotherapy intervention for mandibutamdyle fracture patients, and the
implementation of the proposed post-operative mhkisrapeutic intervention program. The
post-operative physiotherapy intervention programbé developed in this study will be
developed using an evidence-based approach, wiiek dot guarantee its efficacy in the
prevention of complications amongst patients whademwent maxillo-facial surgery

following a mandibular condyle fracture.
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CHAPTER 3

Methodology: Needs analysis

In this chapter the aim of the study, study destpe, population, sample size, criteria for
inclusion in the needs analysis, ethical consid@ra; methodological errors, the formulation
of the needs analysis questionnaire, the pilotystadd methodology of the needs analysis
questionnaire will be discussed. The needs analyas performed as a questionnaire and
forms the foundation of the formulation of the Ddlmuestionnaire; therefore it will be

discussed separate from the Delphi methodology.

3.1. Research aim

The aim of this section of the study was to perfameeds analysis amongst maxillo-facial
surgeons and physiotherapists in South Africa, nigg the perceived need for a post-
operative physiotherapy intervention program faigrdas who sustained mandibular condyle

fractures.

3.2. Research guestion

What is the perceived need for post-operative wetation for patients who sustained

mandibular condyle fractures, in South Africa?

3.3. Study design

A guantitative, non-experimental study, by meansaofieeds analysis questionnaire was

performed.

3.4. Sample selection

3.4.1. Target population

The target population was one adequately traingereXphysiotherapist and maxillo-facial
surgeon) from each of the respected South Africamihg institutions. Physiotherapy
participants had to have a special interest in @pehlic Manipulative Physical Therapy
(OMPT) and in South Africa.
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The Health Professionals Council of South Afric&E8A) and the Orthopedic Manipulative
Physical Therapy (OMPT) special interest group veenatacted to obtain the total number of
adequately trained experts from all South Africaming institutions. There are 136 maxillo-
facial surgeons and 1300 South African physiothstapfrom all South African training
institutions, who have completed their post-graduegrtificate in OMPT, and who are
registered with the HPCSfttp://www.hpcsa.co.za). The National Executive @uttee’s
chairperson of the OMPT special interest groupantB Africa was contacted regarding the
number of physiotherapists registered with the ipemterest group specialising in the
cranio-mandibular field. As of yet there is no spkinterest group for physiotherapists in

South Africa specialising in the cranio-mandibdlald.

The physiotherapists included in the needs anatysesled to be qualified physiotherapists,
with a post-graduate certificate in OMPT, and pcattexperience in the treatment of
patients presenting with cranio-mandibular dissd&hysiotherapists in the needs analysis
were sourced from each of the eight physiotheregiping institutes in South Africa namely
the University of Cape Town, University of the Wast Cape, University of Stellenbosch,
University of Pretoria, University of the Free $tatyniversity of KwaZulu Natal, University
of Limpopo, and the University of the Witwatersrarelach university’s physiotherapy
department was contacted and requested to nomanpagticipant for the needs analysis. If
the nominated participant was unable to participatéhe study, a recommendation to an
appropriately trained physiotherapist from their iversity was accepted and the
physiotherapist was contacted by the researchempéssible participation in the needs

analysis.

Qualified maxillo-facial surgeons were sourced fraach of the four South African
universities providing this specialisation, namilg University of Pretoria, University of the
Western Cape, University of the Witwatersrand dredWniversity of Limpopo. The sourcing
of participants was done by contacting each offthue universities’ maxillo-facial surgery
departments and requesting a nominee from themrtl@pnt for participation in the study. If
the nominated participant could not partake in #stady, a recommendation to an
appropriately trained maxillo-facial surgeon frohmeir university was accepted, and the

maxillo-facial surgeon was contacted by the researc
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Using this method input from seven of the eightbtherapy, and all of the maxillo-facial

surgery training institutions in South Africa weretained.

3.4.2. Inclusion and Exclusion criteria

Participants needed to represent each South Afpbgsiotherapy and maxillo-facial surgery
training institution (eight institutions). The neednalysis would include one physiotherapist
from each physiotherapy training institution in 8ouAfrica as well as one graduated
maxillo-facial surgeon from each of the four Soulirican maxillo-facial training
institutions. The academic experience of the lectuwould be of valuable input, as this is a
relatively new avenue of research for South Africghysiotherapy, very little

physiotherapists have extensive clinical experiemtie this patient population.

Physiotherapists were included if they obtainedaat&lor's degree in Physiotherapy (B.Sc.
or B. in Physiotherapy), an OMPT post-graduateifteate, and if they had a minimum of
two years work experience in the cranio-mandibdikid. The “cranio-mandibular field”
describes physiotherapists working witdifferent musculoskeletal conditions that involve
the masticatory muscles, the temporomandibulart$oiand the associated structures”
(Mobilio and Catapano 2010:1).

The maxillo-facial surgeons were included if theytaoned their specialisation degree in

mauxillo-facial surgery or a post-graduate qualiiima in maxillo-facial surgery.

Participants included in the needs analysis hdt@ regular internet or facsimile access, as

the questionnaire was sent using an online reseéaothSurveyMonkey™.

Participants had to be literate in English as magonal participants were to be included in
the Delphi questionnaire, and the needs analydisbe@iused to compile round one of the

Delphi questionnaire.
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3.4.3. Sample size and sampling method

As this study explored a relatively new area foygibtherapy research, a convenience
sampling method was used to select appropriatelgdd participants for the needs analysis.
Curricula vitae of participants were analysed l®/ tbsearcher and possible participants were

identified for inclusion in the needs analysis.

The needs analysis participants consisted of lticyamts:

» Four graduated maxillo-facial surgeons, one frowheaf the training institutions in
South Africa

» Seven physiotherapists, representing seven ofig South African physiotherapy

training institutions.

Despite persistent electronic as well as telephoegquests made by the researcher, one
South African physiotherapy training institutioniléal to provide, or nominate, a suitable

participant representative from their institution.

3.5. Ethical considerations

The study was approved by the Ethics CommitteenefRaculty of Health Sciences of the
University of the Free State (ECUFS NR: 05/2012)déndum A). After ethical approval
was obtained, an amendment was made to the appsbwey protocol (Addendum B). The
amendment addressed a typing error. The protoatddsthat there were seven South African
physiotherapy training institutions, where in attfect there were eight South African
physiotherapy training institutions which formedripaf the target population. The
amendment, together with justification as to whg @#mendment was required, was re-
submitted and approved by the Ethics Committee. sSthdy was meticulously conducted in

line with the approved protocol.

All relevant information pertaining to the study svancluded in English, the language of

choice during the conduction of this stu@nglish was chosen as the language of choice as
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some of the experts contacted to serve on the Dedplew panel were from abroad, thus
making English the one language all reviewers wilerent in. The data obtained from the
needs analysis were used to formulate the Delpbstipnnaire, therefore English was the

language of choice for the needs analysis as well.

The study invited experts in the field to parti¢ggpan the study. A recruitment letter was
electronically sent to identify experts as invibatifor study participation (Addendum C).
Curricula vitae of physiotherapists in the field ioterest, as well as curricula vitae of
mauxillo-facial surgeons, eligible for possible peEipgation were obtained by the researcher.
The curricula vitae were acquired by the researbligrontacting all universities offering the
above mentioned qualifications. Sifting of all ¢oata vitae produced possible reviewers

meeting the inclusion and exclusion criteria.

As there were no clinical tests or treatments paréal, there existed no harm or risk for any
participants. Participants were made aware that theuld not receive remuneration for
participation in the study.

It was made clear to participants in the needsyaisthat participation in the study was
voluntary and that participants could withdraw frtime study at any stage without negative
consequences, should they choose to do so.

Anonymity and confidentiality were ensured duringcle stage of the research. Online
guestionnaire links were e-mailed separately tchesmeds analysis participant, to ensure
anonymity. As the online questionnaires were anangn participants were asked to send
the researcher an e-mail to confirm completiorhefneeds analysis questionnaire. This was
in strict confidentiality between the researched #re reviewer. Participants partaking in the
study would have access to the final results in fiven of a written thesis, without

compromising anonymity.

One of the study outcomes could be that the stsighublished in an accredited journal and

every care would then be taken for the needs aesggsticipants to remain anonymous.
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The needs analysis questionnaire included an irdbom sheet, as part of the recruitment
letter, for participants to make an informed dexisiregarding participating and for
participants to know what was to be expected dutegstudy (Addendum C). A copy of the
recruitment letter was sent to each of the padiaip. It was made apparent to participants in
the recruitment letter, as well as in the needdyarsaquestionnaire, that by completing the

questionnaire and submitting it to the researdherparticipant was giving informed consent.

3.6. Formulation of recruitment letter for needs amlysis participants

A recruitment letter (Addendum C) was compiled Ihe tresearcher using the ethical
guidelines for research conduction, as outlinedh®sy Ethics Committee of the Faculty of

Health Sciences of the University of the Free Stiatip://www.health.ufs.ac.za).

As part of the recruitment letter, a shortenediversf the literature review was compiled by
the researcher and sent to participants to pravidm with the reason for conduction of this
specific study. The literature used was obtainethfthe completion of an extensive literature
search, using the various search engines listethapter 2. Participants were also informed
regarding the research aims and method of researafuction. Further information provided
were the population to be included in the studyatian of the needs analysis, the method of
questionnaire distribution, methods of return ofnpteted questionnaires, approximate time
it would take to complete the questionnaire as aglthe contact details of the researcher for

any queries or to request a copy of the protocol.

The ethical considerations were also outlined ia thcruitment letter, as described in
paragraph 3.5.

The contact details for the Ethics Committee of Heulty of Health Sciences of the

University of the Free State was provided, togetiign the report regarding the permission
which was obtained from the Ethics Committee (Adtlen C).
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3.7. Formulation of the needs analysis guestionmai

The needs analysis questionnaire (Addendum D) wasulated to obtain the maximum

number of information from participants regardihgit treatment, or proposed treatment, for
patients who sustained mandibular condyle fractufée questions were formulated using
personal information gained from communication witbxillo-facial surgeons and available

literature. Demographical information was also uigigdd in the questionnaire. Demographical
data was collected in order to describe the ppditis of the study population. The literature
used was obtained by conduction of an extensigealitire search, as described in chapter 2.

Section A of the questionnaire was structured taiobstandard demographical data from
participants. Section A was divided into sub-dimens regarding profession, years of

experience in the specific profession, gender,elsag working environment.

Section B was formulated to gain expert input, aod testing knowledge of participants,
regarding possible mandibular functional loss, aasi treatment modalities for mandibular
condyle fracture patients, listed precautionary sness routinely taken, and the duration of
the listed precautionary measures for patientsadetor mandibular condyle fractures. The
guestions in section B could contribute to methodimal errors, as the online questionnaire
was not completed in a closed, controlled envirammearticipants would have been able to

research their answers before submitting, therafoteruly relying on their own knowledge.

Acronyms of specific physiotherapeutic terminologythin the questionnaire questions,
which maxilla-facial surgeons might not have beamifiar with was included as the needs
analysis included both physiotherapists and mafaltaal surgeons, two differing professions

and some of the terminology might not have beeardteall participants.

Unbiased questions, providing acronyms for physi@peutic terminology, as well as
conducting a pilot study to minimise incorrect di@s interpretation minimised
misinterpreting questions by participan®e aim of the pilot study was to enhance the face
validity of the needs analysis questionnaire. Ritptvas done by two experts in the field, one

physiotherapist and one maxillo-facial surgeorerneure that the study objectives were met.
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See Table 3.1or the formulation of the needs analysis questaen See addendum D for

the needs analysis questionnaire.
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Conceptualisation

Operationalisation

Source

Dimension

Sub-dimension

Indicators

Section A

Demographics

Professio

1

Researcht

Years of practise

Researcher

Gende

Researche

Working environment

Researcher

Section B

Expert input

Number of participants
currently treating
mandibular condyle

fracture patients in-

hospital, as well as out

of hospital

55; €

Researcht

Treatment modalities
administered by

participants currently
treating patients who
sustained mandibular

condyle fractures

Researcht

Percentage of patients
reporting functional
loss in hospital as wel
as on out-patient
follow-up, following
ORIF (open reduction
and internal fixation)

surgery

5 8; 1C

Maxillo-facial

surgeons; Researche

D
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Conceptualisastion

Operationalisation

Source

Dimension

Sub-dimension

Indicators

Percentage of patients

reporting functional

loss in hospital as well

as on out-patient
follow-up, following
closed reduction

3

911

Maxillo-facial
surgeons; Researche

Precautionary
measures to be
considered when
treating a mandibular
condyle fracture
patient, day one after
ORIF surgery or

closed reduction

(open ended question)).

12; 15

Researcher

Duration of
precautionary
measures for patients
who underwent ORIF
surgery or closed
reduction

(open ended question

)

13; 16

Researcher
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Conceptualisation Operationalisation | Source
Dimension Sub-dimension Indicators

Physiotherapeutic 14; 17 Researcher

treatment modalities

participants felt were

contra-indicated when

treating a mandibular

condyle fracture

patient after ORIF

surgery or closed

reduction

(open ended question

The need for 18 Maxillo-facial

physiotherapy surgeons;

intervention in post- Researcher; Thiele

surgical patients and Marcoot (1985);

treated for mandibular Hwanget al. (2005);

condyle fractures Rikhotso and Ferrett
(2008); Fenget al.
(2009); Trott (2011)

The degree of need fqrl19 Maxillo-facial

physiotherapy surgeons;

intervention for
mandibular condyle

fracture patients

Researcher; Thiele
and Marcoot (1985);
Hwanget al. (2005);
Rikhotso and Ferrett
(2008); Fenget al,
(2009); Trott (2011)
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Conceptualisation Operationalisation | Source
Dimension Sub-dimension Indicators
The number of 20; 21 Maxillo-facial
patients, treated by surgeons;
either ORIF surgery of Researcher; Rikhots
closed reduction, who and Ferretti (2008)
participants felt
required physiotherapy
Anatomical areas of | 22; 23; 24; 25 Maxillo-facial
the mandibular surgeons; Researchg
condyle requiring
physiotherapy
intervention after
either ORIF surgery of
closed reduction for a
mandibular condyle
fracture
Mandibular condyle | 26 Maxillo-facial
fracture patients surgeons;

2r

should all receive
physiotherapy
intervention as a

preventative measure

Researcher; Trott
(2011)
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Conceptualisation Operationalisation | Source

Dimension Sub-dimension Indicators
Mandibular condyle | 27 Researcher
fracture patients
should only receive
physiotherapy
intervention when
complaining of
functional impairment
and pain
Participants’ view of | 28; 2¢ Maxillo-facial
when a physiotherapist surgeons;
should evaluate and Researcher;
start treatment of Brukner and Khan
mandibular condyle (2002); Hwanget al.
fracture patients (2002); Rikhotso and
treated with ORIF Ferretti(2008); Feng
surgery or closed et al. (2009); Trott
reduction (2011)
The number of 30; 31 Maxillo-facial

physiotherapy visits
deemed acceptable fa

=

mandibular condyle
fracture patients,
undergoing ORIF
surgery or closed

reduction

(open ended question|)

surgeons; Researchg

2r
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Conceptualisation Operationalisation | Source
Dimension Sub-dimension Indicators

The types of 32;33 Researcher;

physiotherapy Thiele and Marcoot

intervention possibly (1985); McCarty and

required by mandibular Darnell (1993); Dijkstra

condyle fracture in de Bont and Stegena

patients, day one after (1996); Bevilaqua-Gross

either ORIF surgery or et al.(2002); Brukner

closed reduction and Khan (2002);
Dhanrajani and Jonaidel
(2002); Hwanget al.
(2002); Hwanget
al.(2005); Maitlancet al.
(2005)Yun and Kim
(2005); Rikhotso and
Ferretti(2008); Pooja and
Maneesha (2010); Cucci
et al.(2011); Trott
(2011)

Symptoms warranting | 34 Mauxillo-facial surgeons;

L=

j*)

physiotherapy
intervention, if
mandibular condyle
fracture patients are not
routinely seen by a
physiotherapist

Researcher; Gonzalet
al. (1992); Dijkstra in de
Bont and Stegena (1996
Langendoeret al. (1997);
Dhanrajani and Jonaidel
(2002);Pooja and
Maneesha (20108 uccia
et al.(2011)

Table 3.1. Formulation of the needs analysis questinaire.
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3.8. Pilot study

The face validity of the study was enhanced bytipiipthe needs analysis questionnaire
before sending the questionnai@ the participants. This was done to ensure that t

guestions were comprehensible, unbiased, and teaigtiestionnaire was well-structured

(Joubert, Bam and Cronje 2008:52). Piloting wasedby two experts in the field, one

physiotherapist and one maxillo-facial surgeonensure that the study objectives were met
by the questionnaire.

The needs analysis questionnaire, together withrdbruiting letter, was sent electronically
on the 38 of January 2012 to the two pilot study particigar®ilot study participants

received two weeks to complete the questionnaid® (f February 2012), with a reminder
being sent one week prior to the completion dead(8f of February 2012), to participants
who have not returned the questionnaire at that.tifowever, both pilot study participants
returned the questionnaire on th& 8f February 2012, within one week of the pilot
questionnaire being sent to them. After completérthe pilot study the only amendments

which were made were spelling errors and questguaencing for easier reading.

The needs analysis questionnaire was also senthiostatistician for assessment of the
questionnaire and correction of any errors bef@@d sent to the participants. A corrected
needs analysis questionnaire version and recruitihe¢ier were sent to the biostatistician.
The biostatistician also received a two week deadior the return of the questionnaire and
accompanying corrections (1®f February 2012). A reminder to complete the tjaesaire
was sent to the biostatistician one week beforedé&zalline on the"sof February 2012, and
the questionnaire was returned to the researchéreod’ of February 2012. The corrections
made by the biostatistician consisted of questaqusencing as well as correction of spelling

errors.

All suggested amendments by the biostatisticianpiliotl study participants were complied to
by the researcher.
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3.9. Method of data collection

The data required were documentary in nature arelobgained from the selected group of

participants.

Participants in the needs analysis had a choiagodfing online and submit their questions
directly by entering the submit button, or to priné online questionnaire and fax it to the

researcher upon completion.

Participants complying to the inclusion and exdusicriteria, discussed earlier in this
chapter, were contacted telephonically or via etiogpithe researcher. If participants were

unable to participate in the study, the participgorhinated another suitable candidate.

The response rate from participants was a potesuiaice of bias. Non-responder rates were
considered, as a too large number of non-responciauid result in misleading results
(Kelley, Clark, Brown and Sitzia 2003:264). The dgeanalysis consisted of eleven

participants; a drop-out of three participants wiathlen still yield reliable results.

Together with the electronic link to the online gtiennaire, a recruitment letter was sent to
all participants (Addendum C). This included these@rcher’'s contact information if

participants had any queries or would have likedetarn the completed questionnaire by a
means other than online completion. The recruitnhettér also contained a short literature
review regarding the study, the study aim and natli®, information regarding the completion

of the questionnaire, as well as ethical considmrat

A comprehensive study instruction sheet was sectr@nically to each participant to ensure
that participants knew exactly what was to be etqueof them for the duration of the study,
to minimise incorrect completion and return of ttwmpleted questionnaires, resulting in
eliminating or reducing participant drop-out rai@gldendum C). The time limit for the
completion of the questionnaire was clearly indidabn the recruitment letter. It was made
apparent to participants in the recruitment let#g as an introduction to the questionnaire
that by completing the questionnaire, and subngjtiinthe participant was giving consent for
study participation.
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SurveyMonkey™, an online research tool, was usezdctronically send the needs analysis
questionnaire to the eleven participants. As asteged post-graduate student at the
University of the Free State, the researcher hamk faccess to the research tool.
SurveyMonkey™ enabled the researcher to compilegtiestionnaire, distribute it to the
target population, track responses, send remirtder®n-responders as well as analyse the
results. SurveyMonkey™ was designed to ensure cgaatit confidentiality, as all

participants received an individual e-mail not aating the full e-mail recipient list.

Time limits were set for the completion and retafrthe needs analysis questionnaire. After
two weeks upon receiving the online link, a folloyw-reminder was sent to the participants to
encourage non-responders to comply. This woulddme ne week prior to the deadline for
the needs analysis questionnaire completion. Th@eoguestionnaire, “Needs analysis to
determine physiotherapy intervention for mandibwlandyle fractures” (Addendum D), was
sent out, after ethical clearance was obtaine®7Rebruary 2012. A two week completion
deadline was set for the "12f March 2012. A reminder, one week prior to tlenpletion
deadline was also sent via e-mail to all resporgdemt the fifth of March 2012. If a
participant did not respond within the two week diriimit, they were excluded from the
study. Of the eleven participants a total of eightticipants completed the needs analysis
guestionnaire by the deadline of thé"1# March 2012.

All correspondence with participants, the distribat of the recruitment letter and
questionnaire, as well as the gathering of data filee returned questionnaires was done by

the researcher.

3.10. Analyses

The online research tool used to conduct this stB8dyveyMonkey™, reported all results in

a percentage. For each question there was an fmticaf how many participants answered
the question, how many participants omitted thesjar, as well as any comments made by
participants regarding the relevant question. Téwds analysis questionnaire responses were

analysed by the researcher. A biostatistician &edrésearch supervisors verified the data
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analyses and results. The results for each quegimirayed as percentages, were reported

by the researcher in the form of tables, graphsdiemgtams in the next chapter.

The results of the needs analysis, together witheau literature, were used to compile the

first round Delphi questionnaire.
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CHAPTER 4

Resultsand discussion oneeds analysis

In this chapter the refts obtained, afti completion of the needs analysjigestionnaire, wil
be illustrated by means of tables, graphs and amag The resultgrovided in this chapte
will not be related to the literature, but a disias of the literature will be included in t
next chapter.

The needs analysigas conducted as described in the previous ct, with a total ofeleven
participants one participafitom each maxillo-facial training institutiorand seven of th

eight physiotherapy training institutic in South Africa.

The online questionnaireNteds analys to determine physiotherapy intervention
mandibular condyle fracturegAddendum D, was sent outlectronically using the onlir
research tool, SurveyMonkey™.

4.1. Demographical informatior

4.1.1. Qualifications ofparticipants

Qualifications of respondent:

. 25.00%
N . .
= = Maxillo-facial
— surgeons
Physiotherapists
h 4
75.00% ——

n=8
Graph 4.1. Qualifications ofparticipants.

A total of eight participants (7z %) completed the survey. The participants consistado
maxillo-facial surgeons and six physiotheray (Graph 4.1)It was expected that tt
majority of complyingparticipants(86% of the physiotherapists versus 50% of the ha-
facial surgeons) wdd be physiotherarts as this was a physiotherapgsed study and tt

topic should interest physiotherapists more than otheflepsiolialsincluded in the study
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4.1.2. Gender composition oparticipants

Gender composition ol
respondents
; 25%
_em |
A |
—— Male
[ |
— = Female
—
= 4
75%

Graph 4.2. Gender composition oparticipants.

Of the eight study participantsix were female (Graph 4.2). As the majoritypafrticipant
were physiotherapists, it was exped for the male: female respondeatio not to be equ.
Physiotherapy was once seen as a predominantlydeprofession. In recent years this |
changedmostly due to the selection systat universities. Physiotherapy as a career has

expanded tremendously owibe pasfew years, drawing more males to firefessior

4.1.3. Years of practise oparticipants

45
4

3.5
3

2.5
2

1.5 I
1 .

0.5 -

0 — T T i T 1

M Maxillo-facial surgeons

H Physiotherapists

H
N
[

0-10 years 11-20 years 21+ years

Graph 4.3. Years of practise oparticipants.

As seen in Graph 4.3 abovbe majority o participants have had seveyahrs of prctise in

their respected fields, making theadequately experienced to participate in the s
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Four participants reporteslorking in private practis, three asiniversity lecturers and ot
reported working in both the public and the privegeto. The resultegarding work
environment distributiomas satisfactory for the study, as the results wbténed not only
from academics but also from participants withtfirand practical knowledge regarding

treatment protocols for patients who sustained rifiaral condyle fracture

4.2. Other information

4.2.1. Participantscurrently treating in -hospital patients who sustained mandibula

condyle fractures

Participants currently treating in -hospital
patients who sustained mandibular condyle
fractures

25%

| Yes
ENo

Graph 4.4. Participants currently treating in -hospital patients who sustaine(

mandibular condyle fractures.

A total of 75 % of participantdo not currently trezin-hospitalpatients who sustaine
mandibular condyle fracturé&raph «4). The two participantsurrently treating this patiel
population were maxilldacial surgeor. One physiotherapist does not routintreat
mandibular condyle fracture patie, but has practical experience with this pati

population.
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4.2.2. Participantscurrently treating out -patients who sustained mandibular condyle

fractures

Participants currently treating out-patients
who sustained mandibular condyle
fractures

13%

No

mYes

n=8

Graph 4.5. Participants currently treating out -patients who sustained mandibulal

condyle fractures.

The results in the two graphs ab(Graph 4.4 and 4.5hdicate that the majority ¢
participantsare not currently treatit patients who sustainedandibular condyle fracture
resulting in expert opinion mostly provided by thexillo-facial surgeonsThe low numbe
of participants currently treating mandibular condyéeture patients cou be due to the fa
that a number of participangse currently working in a university setting, peatingor
limiting them from doing handsn pdient treatments. However, the participi chosen for
the needs analysisanspecific inclusion and exclusion criteria, makthem experienced
their field of practiseAll the physiotherapists included had the requegperience in th
cranio-mandiblar field of practise, but not necessarily thecfical experience in treatir
mandibular condyle fracture patierParticipants also had to bepresentative of ear
training institution in South Africa, excluding some ex{s meeing the inclusion cteria

whosetraining institution was already represen

A major contributor to the results depicted in Grag.4 and 4.5, regarding the small nun
of participants currently treating mandibular coledyacture patient is the fact that this is
study into an area where, currer in South Africa, there has not been any physiotherap
research donand very few physiotherapists are treating patiesis sustained mandibul

condyle fractures.

41



Chapter 4: Results and discussion of needs analysis

4.2.3. Treatment modalities currently utilised by @rticipants

Maxillo-facial surgeons (n=2)

» Open reduction and internal fixation
* Closed reduction

Physiotherapists (n=1)

* Ice / heat
» Ultrasound / laser
» Soft tissue mobilisation

n=3
Diagram 4.1.Treatment modalities currently utilised by participants.

The one physiotherapist who had experience initgg@hatients with mandibular condyle
fractures, indicated mainly the use of ice / hbatdpy, ultrasound and laser therapy as well

as soft tissue mobilisation as chosen physiothetapeatment techniques (Diagram 4.1).
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4.2.4. Reported inhospital functional loss following CRIF surgery or closed reductior

80% 66.7% 66.7%
5 £ 60% =
0 —
S 8 40n | E=333%  333%
£ 2 40% - -3 6
g3 = —— £ ORIF surgery
3 8 0% — — W
a o “¥% =] — & Closed reduction
[~ — 0.0% 0.0%
0% [ B T [ B . . ,
0-10% 11-49% 50-79% 80-100%
Percentage reported functional loss

n=3

Graph 4.6. Reported in-hospital functional loss following CRIF surgery or closed

reduction.

Through multiple choice questions with percentagions ranging from — 10%,

11 — 49 %, 50 — 79 % and 806C %, it was determined from the participatitat patients
who sustainednandibular condyle fractur, tend to report in-hospital functiahloss. Only 0
— 10 %of patients treated by open reduction and intdiiration reporte in-hospita
functional loss, where as 1148 % of patients treated by closed reductiepored in-

hospital functional loss (Gragh6).

4.2.5. Reported functionalloss at follow-up following ORIF surgery or closed reductiol

» 80% 66.7%
g [}
2 60% (1
‘g 40% 3% 33.3% 33.3% 33.3%
° l l l l M ORIF surgery
o0 20% .
8 i Closed reduction
3
g 0% - T T
a 0-10% 11-49% 50-79% 80-100%
Percentage reported functional loss
n=3

Graph 4.7. Reported functional loss at followup following ORIF surgery or closed

reduction.
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At out-patient follow-up, as illustrated by Graplft 4the reported functional loss percentage,
according to the participants, varied between 0Xhéo (n = 2 maxillo-facial surgeons) and
50 — 79 % (n = 1 physiotherapifby patients treated with ORIF surgery. For pagsdrg¢ated
by closed reduction the responses varied betwesd @0 % (n = 1 maxillo-facial surgeon),

11 — 49 % (n = 1 physiotherapist) and 50 — 79 % {nmaxillo-facial surgeon).

As reliable patient statistics were only obtainexhf three participants who had practical
experience in treating mandibular condyle fracpagents, results should be compared with
the data collected from the Delphi questionnaifé& combination of the needs analysis and
Delphi questionnaire results regarding reportedtional loss by mandibular condyle
fracture patients, would provide more informatiegarding the clinical presentation of
patients who sustained mandibular condyle fractukegshe members of the Delphi review
panel did not consist of the same participanthasieeds analysis questionnaire, the review
panel members might have had more experience ifiellde and results would produce a
better indication as to the number of patients dammg of functional loss after sustaining

mandibular condyle fractures (See Chapters 5 and 6)
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Statement regarding physiotherapy Percentage response
intervention

All mandibular condyle fractures, Yes =100 %
regardless of anatomical area of the
fracture, require physiotherapy
intervention (n = 7)

All mandibular condyle fracture patients As preventative Only when complaining
should receive physiotherapy measure of functional impairment
intervention (n=7) and pain
Agree = 85.7 % Agree = 28.6 %
Disagree = 14.3 % Disagree = 71.4 %

Need for physiotherapy intervention for, 0 — 10 % = 14.3 %
mandibular condyle fracture patients o _ .
treated by ORIF (n = 7) S0-79%=286%

80 —100 % =57.1 %

Need for physiotherapy intervention for, 50 — 79 % = 33.3 %
mandibular condyle fracture patients

treated by closed reduction (n = 6) 80 —100% = 67.7 %

Table 4.1. Responses indicating physiotherapy inteention required for patients who

sustained mandibular condyle fractures.

Results tabulated in Table 4.1 indicated that gigaits all agreed that (regardless of the
anatomical area of the condyle fractured) all mlanidir condyle fracture patients should
receive physiotherapy intervention. All participehanimously agree that there is a need for
physiotherapy intervention for in-hospital patientfo sustained mandibular condyle
fractures, and that physiotherapy interventionttigs patient population should be given as a
preventative measure. As illustrated by the needdysis results, physiotherapy intervention
should not only be given when patients complaifuattional impairment and pain, but as a

routine preventative measure.

It was noted that 0 — 10 % (n = 1 maxillo-faciatgeon), 50 — 79 % (n = 2 physiotherapists)
and 80 — 100 % (n = 4: 1 maxillo-facial surgeon @mhysiotherapists) of participants
reported that patients, treated by ORIF surgerylevoeguire physiotherapy intervention.
Two participants (n = 2 physiotherapists) repoeesD — 79 %, and four participants (n = 4: 2
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maxillo-facial surgeons and 2 physiotherapistspriegnl an 80 — 100 % need for
physiotherapy intervention for patients with mandi#s condyle fractures, treated by closed

reduction.

No conclusion could be made as to when the firgsipitherapy evaluation and treatment
should be commenced or how many in-hospital wedsld be deemed adequate for patients
who sustained mandibular condyle fractures, trebyeeither ORIF surgery or closed
reduction. A possible reason for the wide varietydsponses by participants may be due to
the fact that only three participants (two maxitwial surgeons and one physiotherapist) had
practical experience with patients sustaining miaudr condyle fractures, and the other

participants were answering according to their Kieoe, and not practical experience.

Open-ended questions were posed to participartsthe possible pre-cautionary measures,
and their duration, to be considered for mandibatardyle fracture patients treated by either
ORIF surgery or closed reduction. The responsemdaty these possible post-ORIF and
closed reduction pre-cautionary measures, andufaidn of these pre-cautionary measures,
elicited a variety of responses from participafts. both mandibular condyle fracture
patients who underwent ORIF surgery or closed realucit was deemed unsafe by
participants to administer the treatment modaliidxsilated in Table 4.2 (open-ended

questions).
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sion of needs analysis

4.3. Physiotherapeutic interventions, including precautionary measures, for

mandibular condyle fracture patients following ORIF surgery or closed reduction

Pre-cautionary measure

Response count for pos
ORIF surgery (n = 6)

I-Response count for patients
treated by closed reduction
(n=15)

Soft diet 2 0
No ultrasound directly over the 1 1
surgical area

No resisted exercises 1 1
No forced movements stressingl 1
the joint

No interferential current 1 1
therapy over the surgical area

No dry needling over the 1 1
surgical area

Will contact surgeon regarding 1 1
specific precautionary measures

Prevent bleeding and infection 1 1
Mandibular and TMJ problems 1 1

are not taught in our
undergraduate curriculum. We
do however give handouts to
the students and refer to it as

self study topic.

Table 4.2. Pre-cautionary measures to be consider&dhen treating an in-hospital

mandibular condyle fracture patient, after ORIF surgery or closed reduction.
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Experts, in most part, agreed regarding the préiar@ary measures considered when treating
mandibular condyle fracture patients, following ®GRlrgery or closed reduction (Table
4.2). This resulted in the same results being nbthregarding the proposed pre-cautionary
measures to be considered (Table 4.2). A ‘soft dfedr ORIF surgery was the only answer
provided twice by participants. The validity of theswers provided by participants could
have been compromised due to the low number oicpzants currently treating mandibular
condyle fracture patients. However, as stated pusly, all participants had the required pre-

and post-graduate training to make them knowledgealihis field
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Duration of pre-cautionary

Response count for ORIF

Response count for closed

measures surgery patients (n = 5) reduction patients (n = 5)
Two weeks 1 2

Three weeks - 1

Six weeks 1 -

Not currently treating this patien2 2

population, and do not feel

comfortable giving an answer

Table 4.3. Duration of pre-cautionary measures fomandibular condyle fracture

patients following ORIF surgery and closed reductia.

The responses tabulated above (Tables 4.2 anevérd)used to formulate a section of the

Delphi questionnaire. When analysing the resultsas found that participant responses

indicated an adherence to pre-cautionary measoréw® or six weeks when treating

mandibular condyle fracture patients treated byFOsrgery, and two or three weeks for

mandibular condyle fracture patients treated bgexdoreduction.
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The responses regarding physiotherapy intervefoibmwing ORIF surgery or closed
reduction for mandibular condyle fracture patiears tabulated below, as proposed by
participant’s answers to the proposed open-endesdtiquns open-ended questions (Table
4.4).

Treatment modality Response count for Response count for
suitability after ORIF suitability after closed
surgery (n =7) reduction (n = 5)

Facial muscle massage 1 1

Passive TMJ mobilisations | 3 2

by physiotherapist

Facial muscle stretches 0 0
Active jaw exercises 2 2
Isometric jaw muscle 3 3
exercises

Cervical postural advice 4 3
Ultrasound therapy 5 5
Transcutaneous Electrical | 2 2

Stimulation (TENS)

Ice therapy 5 3

Table 4.4. Physiotherapeutic treatment modalitiesdr mandibular condyle fracture

patients following ORIF surgery and closed reductia.

As noted by a participant, there would be pain swdlling in the facial area after medical
treatment of a mandibular condyle fracture, indlitaesulting in a decrease in TMJ range of

motion and jaw function.

Active jaw exercises were indicated by only a feastigipants as a treatment intervention,

possibly due to differing question interpretatigndarticipants, in spite of the pilot study
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being conducted. This suggested that the wordintiv&ajaw exercises” might not have
conveyed the correct manner of exercise executiatl participants, as it could be
interpreted as exercises done against resistangasicommented by one of the participants
(maxillo-facial surgeon) that active jaw movememighin limits of pain, would without a
doubt be required by patients treated by ORIF syrgad closed reduction for mandibular

condyle fractures.

Forty two percent of participants felt that passieeessory TMJ mobilisation was adequate
and safe to perform day one after ORIF surgery.r€kalts obtained regarding the in-
hospital use of passive accessory TMJ mobilisatiay indicate that the definition of passive
joint mobilisations, included in the question, ntigiot have been apparent enough to convey
the exact anatomical joint movement executed bytysiotherapist. The question /
statement regarding passive accessory TMJ molilisatas adjusted during the Delphi
guestionnaire, by simplifying the definition of gage TMJ mobilisations to accommodate all

participants.
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4.4.Symptoms warranting physiotherapeutic intervention,if patients ere not routinely

seen by a physiotherapist
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Graph 4.8. Symptoms warranting physiotherapeutic intervention,if patients are not

routinely seen by a physiotherapis

The following symptoms were highlighted as requjrphysiotherapeutic intervention

participants (Graph 4.8):

TMJ joint stiffness (1006)
TMJ pain (85.7 %)
Facial muscle pain (85%)

A loss of function regarding speech and che' (85.7 %)

ok~ w DN P

Incorrectiaw movement (71.4 %)

The results obtained during theeds analys regarding symptoms requiring
physiotherapeutic intervention indica that according to the experts included in this st
physiotherapy has a valuable and important rof@ag in the treatment of patients w

sustained mandibular condyle fractures, treateelityer one of the two reduction modalit
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5. Conclusion

It is the opinion of the needs analysis participahtt there is a proposed need for
physiotherapy intervention for patients who sugtdimandibular condyle fractures treated

by ORIF surgery or closed reduction.

One limitation of the needs analysis could beféiog that only three (one physiotherapist and
two maxillo-facial surgeons) of the eight respomgduarticipants had experience in treating
this patient population. As this study exploredeavravenue for physiotherapy treatment, the
low rate of therapists (one out of the six physoépists included in this needs analysis) with
practical experience in treating mandibular condsdeture patients was to be expected.
Even though all participants did not have practioalerience with patients who sustained
mandibular condyle fractures, all participants wadequately trained, pre- and post-
graduate, to provide valuable expert knowledgeapidions regarding in-hospital
physiotherapy treatment for mandibular condyletfree patients.

Only three (two maxillo-facial surgeons and onegibtherapist) out of eight participants
responded to questions pertaining to the percembu®ndibular condyle fracture patients

complaining of and experiencing functional loseaf®RIF surgery or closed reduction.

In the next chapter the methodology of the Delplagtionnaire, compiled using the
information gathered from the needs analysis, alelliterature and personal
communication between maxillo-facial surgeons dnredresearcher, will be discussed in
detail.
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Methodology: Delphi questionnaire

In this chapter the study aim, study design, pdmrainclusion and exclusion criteria for the
Delphi questionnaire, ethical considerations, mathagy and methodological errors will be
described in detail. The formulation of the Delghestionnaire rounds and informed consent

forms, the conduction of the pilot study and datalgses will also be discussed.

5.1. Research aim

The aim of this questionnaire was to determine ghssible content of a proposed post-
operative physiotherapeutic intervention programpi@atients who have sustained mandibular
condyle fractures, using the Delphi technique. Bjofving the above mentioned steps, a
standardised physiotherapeutic intervention progmamfor patients who sustained

mandibular condyle fractures was developed.

5.2. Research guestion

What is the possible content of a propogedt-operative physiotherapeutic intervention

program for patients with mandibular condyle fraetuin South Africa?

5.3. Study design

The Delphi questionnaire was formulated utilisihg heeds analysis results together with
additional information obtained from the relevaniterbture, and from personal
communication between the researcher and maxiiadfaurgeons. A Delphi questionnaire
is regarded as an effective technique to gather flain experts and to achieve convergence

of opinion regarding a new field of physiotherapatment (Hsu and Sandford 2007:1).

“The Delphi method has been identified as beindgafle to produce information that is
useful for decision making, through a series ofstjoenaires aimed at expertfRowe
2010:10).
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Raine (2006:183) stated that the Delphi techniggiean effective research tool, which
maintains anonymity of reviewers, and explores expginions. It has been well documented
that the Delphi technique tends to produce relbtiveliable forecasts (Yousuf 2006:10).
Tomasik (2010:325) advised that this method ofaegeshould be used judiciously and only

after careful preparation to produce reliable aalibvesults.

Members of the Delphi review panel were carefulblested according to the specific

inclusion and exclusion criteria regarding the egwers’ field of expertise.

5.4. Sample selection

5.4.1. Target population

The Delphi review panel consisted of experts in tmaxillo-facial, dentistry and

physiotherapy fields in South Africa and abroad.

In South Africa there are 136 maxillo-facial surgep 5185 dental surgeons and 1300
physiotherapists [who have completed their posthgaée certificate in Orthopedic

Manipulative Physiotherapy (OMPT) registered witte tHealth Professionals Council of

South Africa (HPCSA) in 2012 (http://www.hpcsa.@).zZThe South African OMPT special

interest group was contacted, via their Nationadttive Committee chairperson, regarding
the number of physiotherapists registered with@MPT specific interest group specialising
in the cranio-mandibular field. Currently there is0 special interest group for

physiotherapists in South Africa specialising ia tranio-mandibular field.

Maxillo-facial surgeons were sourced from academsttutions / hospitals as well as private
hospitals providing maxillo-facial surgery servicd$e researcher telephonically contacted
all maxillo-facial surgery private practises whorevdéisted either in the telephone directories
or practices which provided their contact detaitstbe internet. All government hospitals
currently providing maxillo-facial surgery servicegre also telephonically contacted. The
maxillo-facial surgeons were included if they hammpleted their specialisation degree in

maxillo-facial surgery or a post-graduate qualiiima in maxillo-facial surgery.
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Physiotherapists, included in the Delphi questiaenaounds, all obtained a Bachelor’s
degree in Physiotherapy (B. or B.Sc. Physiotherapy) OMPT post-graduate certificate,
with a special interest in the cranio-mandibulatdiand / or a minimum of two years work
experience in the cranio-mandibular fielthe OMPT special interest group of the South
African Society of Physiotherapy (SASP) was comdcvia their website to provide

information regarding physiotherapists who have pleted their post-graduate certificate in
OMPT. Contact details for these possible membetkeDelphi review panel were obtained
via their private practises, telephone directortbgir internet websites or their university

affiliation.

The dental surgeons included in the Delphi revieemgb obtained a Bachelor of Dental
Surgery (B.Ch.D.) degree and had at least fivesygaunrk experience in the dental surgery
field. Dental surgeons were sourced from privatetalesurgery practises. The researcher
telephonically contacted five dental surgery prevpatactises per South African province who
were listed either in the telephone directorieprawided their contact details on the internet.
Due to the number of dental surgeons to be includélde Delphi questionnaire according to
the ratio, not all South African listed dental ssmgpractises were contacted. The reason for
the inclusion of dental surgeons was that many-pagery patients complain to their dentist
regarding continuing trismus, as they struggle ¢b an appointment with their surgeon, or
their surgeon’s practise is located in another tawnch makes an appointment difficult.
Dental surgeons are also currently the health psad@als referring most patients with TMJ
disorders, resulting from trauma, to physiothetapisnd maxillo-facial surgeons
(Langendoeret al.,1997:191).

International maxillo-facial surgeons and dentajsons were included if they had obtained
their respected degrees, with the dental surgeavindy had a minimum of five years
working experience in the dental surgery fieldetntaitional physiotherapists were required to
have obtained their physiotherapy degree providettieir country, with a special interest in
cranio-mandibular disorders or who were affiliateith a cranio-mandibular special interest
group, and / or had a minimum of two years workéxgperience in the cranio-mandibular
field.
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References for international physiotherapists, vaitispecial interest in cranio-mandibular
disorders, international dental surgeons and iateynal maxillo-facial surgeons were
obtained by the researcher using electronic telepltbrectories and information posted on
their respected websites. International physiofherspecial interest groups focusing on
cranio-mandibular disorders were contacted elemally to obtain references for

appropriate candidates. Possible candidates &usion in the Delphi review panel were
contacted by the researcher and requested to sapgiiprt curriculum vitae. The curricula
vitae obtained from the candidates were revieweatdl Gandidates satisfying the inclusion

criteria were approached to participate on the Digkview panel.

The ratio of South African: international reviewergere aimed to be 2:1. As the research

regarding post-surgical exercise therapy is moramaced abroad, the researcher deemed it
necessary to include international reviewers. Mdoeith African experts were recruited as

the study aimed at promoting awareness of a newipterapy field in South Africa, and

focused on the South African environment and ptdien

5.4.2. Inclusion and Exclusion criteria

The Delphi review panel consisted of maxillo-facialirgeons, dental surgeons and

physiotherapists practising in South Africa ancbalol:

Physiotherapists all obtained a Bachelor's degneePhysiotherapy (B.Sc. or B. in
Physiotherapy), an OMPT post-graduate certifichte] a special interest in the cranio-
mandibular field, and a minimum of two years wonperience in the cranio-mandibular
field. The cranio-mandibular field describes phtisewapists working with“different

musculoskeletal conditions that involve the mastiga muscles, the temporomandibular

joints and the associated structurg®lobilio and Catapano 2010:1).

The maxillo-facial surgeons were included if theytaoned their specialisation degree in

mauxillo-facial surgery or a post-graduate qualiiima in maxillo-facial surgery.
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The dental surgeons obtained a Bachelor of Dentagje®y (B.Ch.D.) degree and had a
minimum of five years work experience in the destaigery field.

The researcher opted to include a total of 20 mesntoe the Delphi review panel, based on
previous Delphi review sample sizes, and decidedaomtio of 2:1:2 (surgeons: dental

surgeons: physiotherapists). As maxillo-facial sargs and physiotherapists are the main
professionals dealing with mandibular condyle fuaetpatients, their ratio was higher. In

total 42 recruitment letters (Addendum F) were tetatcally sent out to candidates

satisfying the inclusion criteria.

The Delphi questionnaire was sent using an onliasedarch tool, SurveyMonkey™.
Reviewers were excluded if they did not have regialgrnet or facsimile access, as this was
the distribution choice for the questionnaird3uring round one of the questionnaire
participants had the option of either completing tjuestionnaire online, or print a copy and
return it to the researcher via facsimile. Bothiampd were available during the first
guestionnaire round, thereafter participants wawaldtinue with the option they chose during
the first round.

As this study included national and internatiomaliewers, English was the chosen language

for the data forms as well as the informed confmnts.

5.4.3. Sample size and selection

The Delphi review panel included South African antkrnational maxillo-facial surgeons,
dental surgeons and physiotherapists. The resgaaiheed to obtain a ratio of 2:1:2
(surgeons: dental surgeons: physiotherapists), avitbptimal total of 20 reviewers, based on
previous Delphi review sample sizes. In a homogesawoup, a smaller sample size (10 to
15 people) may vyield sufficient results accordirgy $kulmoski, Hartman, and Krahn
(2007:10). In previous physiotherapy studies, ushey Delphi technique, the sample sizes
ranged from 12 to 25 with an average of 16 paiacip between the four studies (Dorey
2000:413; Barker and Burns 2001:289; Opie and Taxi98:292; Carnes, Mullinger and

Underwood 2010:2). As most of the above-mentiortadiss had more than one researcher,
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it was deemed acceptable for the study to have @tmers on the Delphi review panel,
generating enough input as well as adequate poovisr possible reviewer drop-out. Of the
20 members on the review panel it was deemed azetiasl/ for seven to be international

experts, satisfying the 1:2 ratio between natiamal international members.

As this study explored a relatively new area foygbtherapy research, a convenience
sampling method was used to select appropriateiped members of the Delphi review
panel.The researcher reviewed the curricula vitae opaiticipants and identified candidates
meeting the inclusion and exclusion criteria fortjggpation in the Delphi review panel. A
list containing their name, contact informationvesll as reason for their consideration for
study participation, was compiled by the researchArrecruitment letter (Addendum F),
informed consent form (Addendum G) and instrucleaflet (Addendum H) was compiled
by the researcher following the ethical guidelipesvided by the Ethics Committee of the
Faculty of Health Sciences at the University of Bree State (http://www.health.ufs.ac.za).
Possible Delphi review panel members were contaigieghhonically or via e-mail and all
received the compiled recruitment letter (AddendE)ninstruction leaflet (Addendum H)

and an informed consent form (Addendum G) for fisstudy participation.

Members of the Delphi review panel willing to peipate in the study were asked to
acknowledge receipt of the recruitment letter adl vae to give informed consent for
participation. Informed consent was obtained byiewers completing and returning the
consent form to the researcher via either e-mafaosimile (Addendum G). The return of
informed consent from participants tends to takgraximately two to three weeks according
to Hung, Altschuld and Lee (2008:192). The recretinletter and informed consent form
was sent out to 42 possible review panel membeis aviwo week time limit for the return
of completed informed consent forms. After one wagkminder was electronically sent out
to all possible review panel members who have esponded. The time-limit of two weeks
for return of completed informed consent forms t@mbe extended to three weeks, as only 15
possible review panel members had replied afterwweks. After three weeks, 21 possible
review panel members had returned completed infdroomsent forms. The 20 members of
the review panel who provided informed consent, satdsfied the ratios set by the researcher
regarding profession and South African or inteoradl practise, were included in the Delphi

review panel.
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The Delphi round one review panel consisted of tegitysiotherapists, eight maxillo-facial
surgeons and four dental surgeons. Of these 20 ersnab the Delphi review panel it was
deemed acceptable for seven to be internationaérexpsatisfying the 1:2 ratio. The
researcher thought it to be optimal to have thnetermational physiotherapists, three
international maxillo-facial surgeons and one in&tional dentist on the Delphi review
panel. Unfortunately only two international physietapists and two international maxillo-
facial surgeons complied with the time limit set fbe return of the completed informed
consent forms. Therefore, only two internationalygbtherapists and two international
maxillo-facial surgeons could be included in theldbe questionnaire. Two international
dental surgeons complied with the timely returrtted completed informed consent forms,

and were both included in the study.

International review panel members completing rouwme of the Delphi questionnaire

consisted of one physiotherapist, one maxillo-fasimgeon and two dental surgeons, out of
16 respondents, not entirely satisfying the optinaéib. The four international members of
the Delphi review panel completed all three Delphéestionnaire rounds, resulting in one
maxillo-facial surgeon, two dental surgeons and jpimgsiotherapist, out of the 12 reviewers
completing the third and final Delphi questionnaiceind. Though the ratio regarding the
various professions was not met during round onth@fDelphi questionnaire, due to many
international reviewers contacted not supplying@infed consent, the aim of the study could
still be achieved even though there was less iatemal input, as this was a study aimed
specifically at a South African population. Howeveluring the third and final Delphi

guestionnaire round the international: nationailoraf 1:2 was met, resulting in sufficient

international input received from reviewers.

5.5. Ethical considerations

The study was approved by the Ethics CommitteehefRaculty of Health Sciences of the
University of the Free State (ECUFS NR: 05/2012)déndum E). After ethical approval
was obtained, an amendment was made to the appstwed protocol (Addendum B). The
amendment made was regarding the increase in zeea$ithe Delphi review panel. The

amendment, together with justification as to why #dmendment was required, was submitted
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and approved by the Ethics Committee. The study mvessculously conducted in line with

the approved protocol.

Information regarding the study was included in lishg the language of choice during the
conduction of this studyenglish was the language of choice as some ofxperts contacted
to serve on the Delphi review panel were from atbraaaking English the language all

reviewers were fluent in.

As no clinical tests or treatments were perforntkeere existed no harm or risk for any study

participants.

Participants were informed that a possible outcofmie study could be that the study will
be published in an accredited journal, and thatryeware will be taken for the Delphi

reviewers to remain anonymous.

It was explained to members of the Delphi reviewmgahat participation in the study was

voluntary, that they may withdrew from the studyidg any stage, and that there would be
no negative consequences should they do so. Nonenaion would be provided for study

participation.

The first stage of the Delphi questionnaire incthderecruitment letter in order for review
panel members to make an informed choice regastiumy participation (Addendum Fjhe
recruitment letter also provided information foviewers explaining exactly what would be
expected of them during each questionnaire stadge dpproximate time frame for
completion of the study was also indicated to pgrdints. A copy of the informed consent
form was sent to each of the review panel memb&dsldndum G). By completing and
returning the informed consent form or an electdeiter of acceptance to the researcher,
the reviewers were giving consent. The signed méat consent documents or acceptance

letters were kept by the researcher for recordikgegpurposes.

The Delphi questionnaire format was characterisgdstoict anonymity of all members

serving on the review panel. Anonymity and confiibdity was ensured during each stage of
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the research, and no personally identifiable inftion was gathered or distributed to fellow
reviewers.Participants remained anonymous to each other. Vdhéne questionnaire links
were e-mailed, each member of the Delphi revieweparas e-mailed separately, ensuring
anonymity. As the online research tool used durihg conduction of the study,
SurveyMonkey™, logs reviewer responses, the reseamuld track the reviewer response
rates. This was in strict confidentiality betweée tresearcher and the reviewer. This also
allowed the researcher to send individual reminderse week before the two week
completion deadline, to only those reviewers wha hat completed the questionnaire. This

avoided the unnecessary sending of completion enéto the compliant reviewers.

Participants partaking in the study would have asde the final results of the study, in the

form of a written document, without compromisingaymity.

5.6. Formulation of the recruitment letter

The recruitment letter (Addendum F) was formulabgdextracting relevant literature from
the literature review, as stipulated in chaptefis contained the rationale for the study,
research aims, population to be included in theystthe method of research conduction,
duration of the Delphi study, contact details af tesearcher for any queries or to request a

copy of the protocol, as well as supporting literatfor the conduction of the study.

5.7. Formulation of theinformed consent form

The Ethics Committee of the Faculty of Health Scemat the University of the Free State
was consulted regarding the necessary informatauired for inclusion in an informed

consent form when research is being conducted:{fitpw.health.ufs.ac.za). The ethical
considerations were clearly indicated in the infedrconsent form (Addendum G). This
included the fact that participation in the studgswoluntary, and that by completing and
returning a signed informed consent form or a tedigreeing participation, the participants

were voluntarily agreeing to participate in thisearch study.

It was made clear that participants would remairongmous towards each other.

Participants’ data would be treated confidentialtyall times. Absolute confidentiality could

62



Chapter 5: Methodology: Delphi questionnaire

not be guaranteed due to the fact that personainrEtion may be disclosed if required by
law. Participants may withdraw from the study at given moment during the completion of

the questionnaire, no remuneration would be pral/ide study participation, no costs would

be incurred by participants, and as there wereremtrhents applied, there were no risks to
participants.

The permission obtained from the Ethics Committiethe Faculty of Health Sciences of the
University of the Free State, together with thei&hCommittee’s contact details, were also

included in the informed consent form.

Attached to the informed consent form was the sevigember’s information and permission
form. This was completed and returned to the rebearif the reviewer gave consent to
participate in the research study. Reviewers weggeliired to provide their title, full names
and surname, contact number, facsimile number, ie-address and signature. The

researcher’s contact details were once again pedvid

5.8. Formulation of the instruction leaflet

Once informed consent for study participation wasamed from all the members of the

Delphi review panel, reviewers all received an etatcally sent instruction leaflet.

The instruction leaflet contained information retjag the completion of the Delphi

guestionnaire rounds (Addendum H).

Participants were given the choice of working oalemd submit their opinions directly by
entering the submit button, or print the online gfimnaire and fax the completed copy to
the researcher. Both options were available dutimg first round, thereafter participants
continued with the option that they chose during tinst round. Each questionnaire was

estimated to take no more than 25 - 30 minutes.

Three rounds were foreseen during the Delphi quesstire in order to obtain the most
accurate and safe functional exercises and do$agesmpiling an intervention protocol for

patients with mandibular condyle fractures in Soittica.
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Details regarding the content and structure ofitiseround of the Delphi questionnaire were
clearly described. Questions / statements with iplesoptions, regarding physiotherapy
intervention and a proposed intervention program gost-surgical mandibular condyle
fracture patients were included in the questiomnararticipants had to indicate which option
suited their opinion the best. Participants wese allowed to comment in allocated blocks

below each question / statement.

After each round a summary of the questions wh&e¥8consensus was reached, was
drafted and electronically sent to the review pgdAeldenda J, L and NYhese options were
excluded from the questionnaire for the followirapmd. Any new relevant options noted

under “comments” were added to the questionnairéhiofollowing round.

The following rounds of the questionnaire consisi€duestions not reaching consensus and
comments made on each of the questions / statenTémnssprocess was followed until 80 %
consensus was reached on the questions / stateroestability was reached. Stability was
reached when the statements, still not achievimgeasus, were receiving no new comments

from reviewers indicating that a saturation poias bheen reached.

Once again the researcher’s contact details wetadad if more information was required

by any of the Delphi review panel members.

5.9. Formulation of the Delphi guestionnaire

The first Delphi questionnaire round was structutedobtain reviewers’ expert opinion
regarding physiotherapeutic interventions which usttobe included in a proposed
physiotherapeutic intervention program for patiemtso sustained mandibular condyle
fractures.

Demographical information was also obtained fronviewers to acquire the study
population. It was decided by the researcher ara résearch supervisors to include
demographical information, as the Delphi review gdadid not consist of the same
participants as the needs analysis. Also includekwuestions regarding reviewers’ current
involvement in the treatment of mandibular condiybecture patients, treatment techniques
reviewers would use or are using for treating pésievith mandibular condyle fractures, and

the percentages of their patients reporting anytfanal loss. Due to the lack of needs
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analysis responses regarding certain practicalcéspelating to the treatment of mandibular
condyle fracture patients, some questions wereategdan the Delphi questionnaire. This was
done to obtain more accurate data pertaining taré@ment techniques utilised by reviewers

and patients reporting functional loss.

The data obtained from the needs analysis partitsp@garding pre-cautionary measures and
duration of pre-cautionary measures, were listedhfembers of the Delphi review panel to

select from as multiple choice questions (Addendum

Due to the identified need for physiotherapy inggmion, questions 17 to 61 of the Delphi
guestionnaire were formulated using current litmatas well as personal communication
between the researcher and maxillo-facial surge@hgestions 17 to 61 addressed the
physiotherapeutic interventions required by in-li@épnandibular condyle fracture patients,
an aspect not covered by the needs analysis sty needs analysis was used to consult
experts in the maxillo-facial surgery and physioipeutic (specialising in cranio-mandibular
disorders) fields to identify if there is a need fhysiotherapy intervention for patients who
sustained mandibular condyle fractures, questiegarding specific physiotherapeutic
exercises and exercise dosages, were not included.

After completion of the needs analysis questiorndly participants, the results were
analysed by the researcher and the first rountdeoDielphi questionnaire was compiled. The
questionnaire was divided into two sections: deraplical information and the second,
proposed physiotherapeutic management of mandibular condgdeture patients. The
researcher, in co-operation with the research sigmes, came to a decision that the
incidence of complications following mandibular dgte fractures, treated by ORIF surgery
or closed reduction would also be included in ir& found of the Delphi questionnaire. This
was done to attain more input from reviewers reiggrghatients with mandibular condyle
fractures, as only a few needs analysis particgphatl practical experience treating patients
with mandibular condyle fractures. Information refjag the incidence of mandibular
complications was only included during the firstimd of the Delphi questionnaire due to the

fact that no consensus was needed for statistizpbges.
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Various treatment techniques sited in the availéitédeature, but not noted by needs analysis
participants, were also added to the physiotherapgtment options for the Delphi
questionnaire as participants might not have hdadnsive clinical experience in the field.
These techniques included jaw muscle stretches iigwa al., 2002; Hwanget al., 2005;
Fenget al.,2009) and lateral and anterior mandibular moveméFhiele and Marcoot 1985;
Hwanget al.,2002; Hwanget al., 2005; Fenget al., 2009). The studies conducted by Thiele
and Marcoot(1985) and Rikhotso and Ferretti (2008) also dbsdriactive jaw movements
done in front of a mirror with light handed pressuguiding the correct mandibular
movements. A study conducted by Bevilaqua-Grosdo al. (2002) also indicate
electrotherapy modalities, jaw muscle strengthengxgrcises and massage therapy as

treatment modalities for mandibular condyle fraetur

Questions were formulated using wording cautiouafyd conducting a pilot study to
minimise misinterpretation of question®iloting of each Delphi questionnaire round was
done by two experts in the field, one physiothesajpind one maxillo-facial surgeon, to

ensure unbiased and unambiguous questions.

As the Delphi questionnaire review panel includégigotherapists, maxillo-facial surgeons
and dental surgeons, some of the physiotherapeutiinology might not have been clear to
all reviewers. Therefore, acronyms were includedsfzecific physiotherapeutic terminology
which maxilla-facial and dental surgeons might nate been familiar withAll participants
were requested to answer questions regarding pt&gnary measures to be considered when
treating a mandibular condyle fracture patiengrafither ORIF surgery or closed reduction,
irrespective if they were currently treating theipnt population or not. The input collected
regarding possible pre-cautionary measures wowdyme a variety of practical as well as

theoretical insights.

The section regarding exercises and exercise desagjeded questions regarding what each
exercise or movement encompassed. By obtainingeosos regarding the execution of
exercises and movements the researcher aimed atirenshat all review panel members
were in agreement and no ambiguity existed reggrdite execution of exercises and

movement.
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In Table 5.1 the formulation of the first roundtbe Delphi questionnaire is illustrated. See

addendum | for the Delphi questionnaire.
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Conceptualisation

Operationalisation

Source

Dimension

Sub-dimension

Indicators

Section A:

Demographics

Profession

Researcher

Years of practise

Researcht

Gender

Researcher

Working environment

Researcher

Section B

Expert input

Number of reviewers
currently treating
mandibular condyle
fracture patients in-
hospital, as well as ou

of hospital

al & w| N e

[@)]

t

Researcht

Treatment modalities
currently administered
by reviewers currently|
treating mandibular
condyle fracture

patients

Researhel

Treatment modalities
considered by
reviewers not treating
mandibular condyle
fracture patients

Researcht

Percentage of patients
reporting functional
loss in hospital as wel
as on out-patient
follow-up, following

ORIF surgery

9:11

Mauxillo-facial
surgeons;
Researcher

68




Chapter 5: Methodology: Delphi questionnaire

Conceptualisastion Operationalisation Source
Dimension Sub-dimension Indicators
Percentage of patient$ 10; 12 Maxillo-facial

reporting functional
loss in hospital as well
as on out-patient
follow-up, following
closed reduction

surgeons; Researche

Pre-cautionary
measures to be
considered when
treating a mandibular
condyle fracture
patient, day one after
ORIF surgery or

closed reduction

13; 15

Needs analysis

Duration of pre-
cautionary measures
for patients who
underwent ORIF
surgery or closed
reduction

14; 1¢

Needs analys

The need for all
mandibular condyle
fracture patients to
receive physiotherapy
intervention as a

preventative measure

17

Maxillo-facial
surgeons; Needs

analysis
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Conceptualisation Operationalisation | Source

Dimension Sub-dimension Indicators
Participants’ view of | 18; 19 Maxillo-facial
when a physiotherapist surgeons; Needs
should evaluate and analysis; Brukner and
start treatment of Khan (2002); Hwangt
mandibular condyle al. (2002); Rikhotso
fracture patients and Ferrett(2008);
treated with ORIF Fenget al.(2009);
surgery or closed Trott (2011)
reduction
The number of 20; 21 Maxillo-facial
physiotherapy visits surgeons; Needs
deemed acceptable far analysis
mandibular fracture
patients, undergoing
ORIF surgery or
closed reduction
Professional 22 Maxillo-facial

responsible for
administration and
evaluating progressio
of post-surgical
exercise regimes and

advice

\

surgeons; Researcher;
Trott (2011)
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Conceptualisation Operationalisation | Source
Dimension Sub-dimension Indicators
Advice, exercises ang 23; 24; 26; 28; 30; | Needs analysis; Maxillo-facial
other physiotherapy | 34; 36; 38 surgeons; Rocabado (1983);
. Thiele and Marcoot (1985);
techniques to be
Morrone and Makofsky
included in an in- (1991); Worsaae and Thirn
hospital intervention (1994); Bevilagua-Grosset
program al. (2002); Nicolakist al.
(2002); Hwanget al.(2005);
Zachariadesgt al. (2006);
Buescher (2007); Rikhotso ary
Ferretti(2008); Fenget al.
(2009); Trott (2011)
Time frame for post- | 25; 3¢ Maxillo-facial surgeons
surgical and postural Thiele and Marcoot (1985);
. . Morrone and Makofsky
advice to be given to ,
_ (1991); Bevilaqua-Grosset
the patient al. (2002); Trott (2011)
Commencement of | 27; 29; 3: Maxillo-facial surgeons
exercises and Thiele and Marcoot (1985);
Worsaae and Thirn (1994);
stretches _
Bevilagua-Grosset al.
(2002); Hwanget al. (2002);
Hwanget al. (2005);
Rikhotso and Ferret{2008);
Fenget al (2009); Trott
(2011)
Commencement of | 35 Maxillo-facial surgeons;
massaging of the Bevilaqua-Grosset al (2002)
facial muscles
Commencement of | 37 Maxillo-facial surgeons;

temporomandibular
joint passive

mobilisations

Hwanget al. (2002); Hwanget
al. (2005); Trott (2011)
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Conceptualisation Operationalisation | Source
Dimension Sub-dimension Indicators
Jaw exercises to be | 32 Maxillo-facial surgeons
done in front of a Thiele and Marcoot (1985);
. Morrone and Makofsky
mirror to prevent
(1991); Hwanget al. (2002);
incorrect mandibular Hwanget al. (2005);
deviation Zachariadest al.(2006);
Rikhotso and Ferret{R008);
Trott (2011)
Jaw exercises to be | 33 Maxillo-facial surgeons
done with I|ght QUIded Rocabado (1983); Thiele an
Marcoot (1985); Morrone
hand pressure to
and Makofsky (1991);
prevent incorrect Nicolakiset al.(2002); Trott
mandibular deviation (2011)
Duration of an 40 Rocabado (1983Thiele anc
isometric masticatory Marcoot (1985); Morrone
. and Makofsky (1991); Trott
muscle contraction
(2011)
Duration of a jaw 57 Thiele and Marcoot (1985);
muscle stretch Morrone and Makofsky
(1991)
Definitions of active | 44; 48; 52; 5 Morrone andMakofsky
jaw exercises (1991); Levangie and Norkin
(2001); Hwanget al. (2002);
Hwanget al. (2005); Fenget
al. (2009); Trott (2011)
Number of repetitions| 41; 45; 49; 53; 58 Researcher; Rocabado
of each masticatory (1983); Morrone and
. Makofsky (1991); Trott
jaw muscle
(2011)
contraction, active jaw
exercises and jaw
muscle stretch to be
done in one set
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Conceptualisation Operationalisation | Source

Dimension Sub-dimension Indicators
Number of set 42; 46, 50; 54, 59 Researcher; Rocabado
repetitions for each (1983); Morrone and
masticatory jaw Makofsky (1991)
muscle contraction,
active jaw exercises
and jaw muscle
stretches to be done
Number of daily sets | 43; 47; 51; 55; € Researcher; Rocaba

(1983); Morrone and
Makofsky (1991); Trott

of repetitions for each

masticatory jaw

(2011)

muscle contraction,

active jaw exercises

and jaw muscle

stretches to be done

Application of iceto | 61 Needs analysis; Maxillo-

surgical area directly facial surgeons; Dijkstra
(1996)

after surgery

Table 5.1. Formulation of Delphi questionnaire: Rouad 1.

5.10. Pilot study

The face validity of the study was facilitated byofing the Delphi questionnaire before
distribution to the members of the Delphi reviewngla This was done to ensure that the
guestions were comprehensible, unbiased and tlatestionnaire was well-structured
(Joubertet al.,2008:52). Piloting was done by two experts infibkl, one physiotherapist

and one maxillo-facial surgeon, to ensure that shaly objectives were met by the set

guestions.

The Delphi round one questionnaire pilot studyetbgr with the recruitment letter, informed

consent form and instruction leaflet were sent tedeically to the two pilot study
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participants on the dof March 2012. Pilot study participants receiveb tweeks to
complete the questionnaire, with a reminder beiagt on the 28 of March 2012 if
participants had not returned the questionnairewa¥er, both pilot study participants
returned the questionnaire by the'2af March 2012. After completion of the pilot stuiy
was requested, by the biostatistician, to clanfyp tphysiotherapeutic intervention terms.
Classifications of the two physiotherapeutic in&tion terms: “passive temporomandibular
joint mobilisations” (joint mobilisation done by dhtherapist) and “isometric muscle
contraction” (muscle contraction without movemewgre included in the questions. This
was done to clarify the exact meaning of each e$¢hterms to all reviewers. The only other

amendments which were made, were spelling errors.

The Delphi round one questionnaire was also seat statistician for assessment of the
guestionnaire and correction of any errors befeiadsent to members of the Delphi review
panel. Included were also an electronic copy ofréeeuitment letter, informed consent form
and instruction leaflet. The Delphi round one questaire was sent to the biostatistician on
the 19" of March 2012. The biostatistician was also gigemvo week deadline for the return
of the questionnaire and accompanying correctiohise biostatistician returned the
questionnaire, together with corrections, to theeaecher on the 2lof March 2012. The
corrections made by the biostatistician consisteduestion sequencing and correction of

spelling errors.

All suggested amendments by the biostatisticianpalotl study participants were complied to

by the researcher.

5.11. Method of data collection

The data required were obtained from the Delphistiaenaire, completed by the selected
group of reviewers. Members of the Delphi reviemglashould be able to offer an informed
opinion regarding the subject and be committedhéogroup process according to Hwetal.
(2008:192).
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5.11.1. Delphi questionnaire: Round 1

Reviewers complying with the inclusion and exclusmiteria, discussed previously in this
chapter, were contacted telephonically or via etrbgithe researcher. If reviewers were
unable to participate in the study, the reviewemmated another suitable candidate for
possible inclusion.

All reviewers received the electronic link to theline questionnaire, a recruitment letter
(Addendum F), informed consent form, (Addendum @ anstruction leaflet (Addendum

H). The recruitment letter included the researcloerstact information if reviewers had any

queries or would have liked to return the completedstionnaire by means other than online
completion. The recruitment letter also containedhart literature review regarding the

study, the study aim and rationale, informatioraréng questionnaire completion as well as
ethical considerations. The time limit for questiaire completion was clearly indicated on
the recruitment letter. It was made clear to pgudicts that by completing and submitting the
informed consent form or an electronic letter afeptance, the reviewer was giving consent.
The signed informed consent documents or acceptatiees were kept by the researcher for

record keeping purposes.

An instruction leaflet was sent electronically tack Delphi review panel member, ensuring
that reviewers understood what was expected of themthe duration of the study
(Addendum H). The instruction leaflet contained fibieowing information:

* Instructions regarding completion of the questiorea

* Methods of returning the completed guestionnaire.

* Time limits set for questionnaire completion.

* The composition of subsequent rounds.

* The inclusion of reviewer comments as well as #porting, per questionnaire round,

of questions achieving consensus.

The instruction leaflet was compiled to minimisecarrect completion and return of
questionnaires, and ensuring a thorough understgradithe Delphi questionnaire method to

decrease reviewer drop-out.
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The Delphi questionnaires were electronically sasing SurveyMonkey™, an online
research tool, to the 20 members of the Delphex\panel (Table 5.2). The researcher, as a
registered post-graduate student at the Univedditthe Free State, acquired free access to
SurveyMonkey™. By using SurveyMonkey™ the researcivas able to compile the
guestionnaire, make amendments to the questionrdigtibute it to the target population,
track responses, send reminders to non-respondexglhas analyse the results. Participant
confidentiality was ensured at all times when usBwgveyMonkey™, as all participants

received an individual e-mail not indicating thd &+mail recipient list.

Time limits were set for completion of the Delphiegtionnaire rounds. After two weeks
upon receiving the online link, a follow-up remimaeas sent to non-responding reviewers to
encourage reviewers to comply (Table 5.2). This d@ne one week prior to the deadline for
the Delphi round one questionnaire completion. dhine questionnaire, “Delphi
questionnaire to determine physiotherapy intereentor mandibular condyle fractures” was
sent out on the J6of March 2012 (Addendum I). A completion deadiwas set for the 13

of April 2012, 17 days after the questionnaire w@st to the review panel, to accommodate
the public holidays during the first week of A®D12. A reminder, one week prior to the
completion deadline was also sent via e-mail toeadiewers on the second of April 2012.
Hunget al.’s(2008:193) study advocated that an inter-roundwateshould be no more than

three to four weeks to ensure the maintenancevafwer enthusiasm.

A Delphi review panel member was excluded from sghent Delphi questionnaire rounds if
he / she failed to respond within the two-week tifreame, for completion of the Delphi

questionnaire. Of the 20 Delphi review panel memlzertotal of 16 reviewers completed
round one of the Delphi questionnaire by the ctitlafe, 18 of April 2012.

Response rates from members of the Delphi revievelpaere a potential source of bias, as
the original sample size could decrease due toewei drop-out. . As the Delphi
guestionnaire consisted of various questionnaiteae, the researcher acknowledged the
different rounds when choosing the sample size.-iégponder rates were included when
choosing the sample size, as a too large numbeorefesponders could result in misleading
results (Kelleyet al., 2003:264). As stated previously, the Delphi stwiynsisted of 20

members of the Delphi review panel, to generatécserit input and to provide for reviewer
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drop-out, while maintaining reliability. A drop-owesulting in 12 Delphi reviewers who

completed the study would still deliver reliabledaaccurate results. Participation-out was
prevented by contacting reviewers personally eitbkphonically or via e-mail as well as by
sending weekly reminders encouraging non-resportdezemplete the Delphi questionnaire
rounds within the required time frame. Kelleyal. (2003:264) stated that participants who

are recruited personally tend to have a higheromesprate.

Another cause for bias could be that there was @edse in only a certain group of
reviewers, resulting in the sample size not equapresenting all professions as included in
the original sample size. Thus, a conscious eff@$ made by the researcher to ensure the
maintenance of all of the reviewers’ interest amditminish reviewer drop-out.

The online questionnaires were anonymous to felewewers, but not to the researcher.
This was in strict confidentiality between the @sher and the reviewer. A member of the
Delphi review panel would be removed from subsetgerstionnaire rounds if he / she did

not respond within the time limit of two weeks fpwestionnaire completion.

The researcher analysed and processed the dateeafte Delphi questionnaire round. If
consensus had not been reached by the reviewext guestions, information was extracted
from the questionnaire responses and fed backetoetiewers for consideration and further
deliberation during the second round. Any relevaomments or questions logged by
reviewers during a questionnaire round, was alsorporated into the next rounds’ question
formulation. The researcher drafted a report datathe questions which achieved consensus
during round one which was electronically sentltoeviewers before commencement of the

second round of the Delphi questionnaire (Addendum

Consensus was defined as 80 % agreement betwegaipaauts regarding a question’s
answer. Hunget al. (2008:193) states that various authors define tbein acceptable
consensus percentage, ranging from as low as 5p % 80 %. For this study 80 % was

regarded as consensus being reached.
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5.11.2. Delphi questionnaire: Round 2

As illustrated in Table 5.2, the second round ef Belphi questionnaire was sent to the 16
complying Delphi review panel members on th& 28 April 2012 (Addendum K). The two
week deadline for completion of round two of thelbé questionnaire was set for th8 @f
May 2012. A reminder, one week prior to the coniptetieadline was also sent via e-mail to
all reviewers on the 30of April 2012 (Table 5.2). A total of 14 memberkthe Delphi
review panel completed the second round of the lDedpestionnaire by the cut-off date,
resulting in a reviewer drop-out of two. After colon of round two of the Delphi
questionnaire, a report detailing the questionseaaig consensus was again drafted by the

researcher and sent electronically to the 14 comglyeviewers (Addendum L).

5.11.3. Delphi questionnaire: Round 3

The third and final Delphi questionnaire round wammpiled by the researcher, with
amendments made according to reviewer commentseftidn M). The third questionnaire
round was sent electronically to the 14 complyirgnmbers of the Delphi review panel on the
14" of May 2012 (Table 5.2). The two week deadlinedoestionnaire completion was set
for the 28" of May 2012. A reminder, one week prior to questi@ire completion deadline,

was sent electronically to non-responders on tfieo2May 2012 (Table 5.2).

By the 28" of May 2012 twelve members of the Delphi reviewnglasubmitted their
completed third round questionnaires. Questionshieg consensus during the third and
final questionnaire round, was again drafted byrémearcher and sent electronically to all
members of the review panel (Addendum N).

A drop-out of two reviewers occurred during roume tand round three, with a total of eight

reviewers dropping out of the Delphi study durihg turation of the study.

All correspondence with members of the review paneluding the distribution, collection
and reporting of questionnaire rounds was solelyedoy the researcher. Data analyses and
compiling of subsequent questionnaire rounds wae dbne by the researcher, with the

research supervisors confirming results obtained.
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After the third round, if consensus had not beached on all questions, the stability of the
guestions not reaching consensus was evaluated. eAsurement of the stability of
participants’ responses, for the questions nothiegcconsensus, was done by the researcher
(Hsu and Sandford 2007:4). Stability was reachednamime questions / statements, still not
achieving consensus, received no new comments ffieerewers indicating that a saturation
point had been reached. Questions / statementsactoeving 80 % consensus will be

discussed in chapters 6 and 7.

Delphi round 1 Delphi round 2 Delphi round 3
Date questionnaire 26/ 3/ 12 23/ 4/ 12 14/ 5/ 12
was sent to reviewers
Date reminders were | 2/ 4/ 12 30/ 4/ 12 21/ 5/ 12
sent to reviewers
Cut-off date for 13/ 4/ 12 715/ 12 28/ 5/ 12
reviewer responses
Number of reviewers | 16 14 12
responded
Number of reviewer | 4 2 2
drop-out

Table 5.2. Summary of the procedure of Delphi questnnaire rounds

5.12. Analyses

SurveyMonkey™, the online research tool used taluohthis study, reported all results as a
percentage. For each question the number of revéeareswering the question, the number of
reviewers who omitted the question, as well as @myments made by reviewers regarding
the relevant question was indicated. The data obtaby the three Delphi questionnaire
rounds was analysed by the researcher, in conpmatith the research supervisors who
were responsible for verifying data analyses. As Delphi method is concerned with
achieving inter-reviewer consensus per questitustibted as a percentage, the results could

be analysed with ease by the researcher. No assestelom a biostatistician was required.
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In Tables 5.3 and 5.4 the formulation of subsequ@eiphi questionnaire rounds two and

three, following previous questionnaire round resare illustrated.

Conceptualisastion

Operationalisation

Source

Dimension

Sub-dimension

Indicators

Expert input

Pre-cautionary
measures to be
considered when
treating a mandibular
condyle fracture
patient, day one after
ORIF surgery or

closed reduction

1;3

Delphi questionnaire
round 1; Reviewer

comments

Duration of pre-
cautionary measures
for patients who
underwent ORIF
surgery or closed

reduction

2:4

Delphi questionnaire
round 1; Reviewer

comments

Participants’ view of
when a physiotherapis
should evaluate and
start treatment of
mandibular condyle
fracture patients
treated with ORIF
surgery or closed
reduction

—

5.6

Delphi questionnaire
round 1; Reviewer

comments
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Conceptualisastion

Operationalisation

Source

Dimension

Sub-dimension

Indicators

When should post-
surgical and postural
advice be given to the

patient

7

Delphi questionnaire
round 1; Reviewer

comments

Only answered by

maxillo-facial

surgeons and dentists:

Safety regarding the
commencement of
active jaw exercises
and isometric jaw
muscle contractions,
intra- and
extracapsular
mandibualr condyle
fractures, treated by

closed reduction

Reviewer comment:

The number of
physiotherapy visits
deemed acceptable fa
mandibular fracture
patients, undergoing
ORIF surgery or

closed reduction

=

10; 11

Delphi round 1
guestionnaire,

Reviewer comments

In-hospital
physiotherapy visits
should consist of
passive TMJ

mobilisations

45

Delphi round 1
guestionnaire,

Reviewer comments
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Conceptualisastion Operationalisation | Source
Dimension Sub-dimension Indicators

Definition of active 12 Delphi questionnaire

jaw opening exercise round 1; Reviewer
comments

Commencement of | 13; 14; 2. Delphi questionnaire

exercises and stretches round 1; Reviewer
comments

Commencement of | 26 Delphi questionnaire

massage/ electro- round 1

massage of the facial

muscles

Commencement of | 46 Delphi questionnaire

temporomandibular round 1; Reviewer

joint passive comments

mobilisations

Duration of an 47; At Delphi questionnaire

isometric masticatory round 1

muscle contraction

Duration of a jaw 15; 1¢ Delphi questionnaire

muscle stretch round 1

Jaw exercises to be | 24 Delphi questionnaire

done in front of a round 1; Reviewer

mirror to prevent comments

incorrect mandibular

deviation

Jaw exercises to be |25 Delphi questionnaire

done with light guided
hand pressure to
prevent incorrect

mandibular deviation

round 1; Reviewer
comments

8

2




Chapter 5: Methodology: Delphi questionnaire

Conceptualisastion

Operationalisation

Source

Dimension

Sub-dimension

Indicators

Number of repetitions
of each masticatory
jaw muscle
contraction, active jaw
exercises and jaw
muscle stretch to be
done in one set

17; 18; 27; 28; 33;
34; 39; 40; 49; 50

Delphi questionnaire
round 1; Reviewer

comments

Number of set
repetitions for each
masticatory jaw
muscle contraction,
active jaw exercises
and jaw muscle stretc

to be done

19; 20; 29; 30; 35;
36; 41; 42; 51; 52

Delphi questionnaire
round 1; Reviewer
comments

Number of daily set
repetitions for each
masticatory jaw
muscle contraction,
active jaw exercises
and jaw muscle stretc

to be done

21; 22; 31; 32; 37;
38; 43; 44; 53; 54

Delphi questionnaire
round 1; Reviewer
comments

Table 5.3. Formulation of Delphi questionnaire: Rouad 2.

See addendum K for Delphi questionnaire, round 2.
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Conceptualisastion

Operationalisation

Source

Dimension

Sub-dimension

Indicators

Expert inpu

Pre-cautionary
measures to be
considered when
treating a mandibular
condyle fracture
patient, day one after

ORIF surgery

1

Delphi questionnaire
round 1, 2

Pre-cautionary
measures to be
considered when
treating a mandibular
condyle fracture
patient, after closed
reduction with or
without intermaxillary

fixation still in-situ

3;4

Delphi questionnaire
round 1, 2; Reviewer

comment

Duration of pre-
cautionary measures
for patients who
underwent ORIF
surgery or closed

reduction

2.6

Delphi questionnaire
round 1, 2
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Conceptualisastion Operationalisation | Source
Dimension Sub-dimension Indicators
Participants’ view of | 6; & Delphi questionnaire

when a physiotherapis
should evaluate and
start treatment of
mandibular condyle
fracture patients
treated with ORIF

surgery or closed

D

—

round 1, 2; Reviewer

comments

reduction

Time frame for post- | 7 Delphi questionnaire
surgical and postural round 1, 2; Reviewer
advice to be given to comments

the patient

Only answered by 9 Delphi questionnaire

maxillo-facial

surgeons and dentists:

Safety regarding the
commencement of
active jaw exercises
and isometric jaw
muscle contractions
for extracapsular
mandibular condyle
fractures, treated by

closed reduction

round 2
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Conceptualisastion Operationalisation | Source
Dimension Sub-dimension Indicators

The number of 10; 11 Delphi questionnaire

physiotherapy visits round 1, 2

deemed acceptable far

mandibular fracture

patients, undergoing

ORIF surgery or

closed reduction

In-hospital 28 Delphi questionnaire

physiotherapy visits round 1, 2; Reviewer

should consist of comments

passive TMJ

mobilisations

Commencement of | 12;17; 2: Delphi questionnaire

exercises and stretches round 1, 2; Reviewer
comments

Commencement of | 24 Delphi questionnaire

massage / electro- round 1, 2

massage of the facial

muscles

Commencement of | 29 Delphi questionnaire

temporomandibular round 1, 2; Reviewer

joint passive comments

mobilisations

Duration of an 30; 32 Delphi questionnaire

isometric masticatory round 1, 2

muscle contraction

Duration of a jaw 18; 3¢ Delphi questionnaire

muscle stretch

round 1, 2
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Conceptualisastion Operationalisation | Source

Dimension Sub-dimension Indicators
Jaw exercises to be | 22 Delphi questionnaire
done in front of a round 1, 2; Reviewer
mirror to prevent comments
incorrect mandibular
deviation
Jaw exercises to be | 23 Delphi questionnaire

done with light guided
hand pressure to
prevent incorrect

mandibular deviation

round 1, 2; Reviewer

comments

Number of repetitions
for each masticatory
jaw muscle
contraction, active jaw
exercises and jaw
muscle stretches to be
done at one time

13; 14; 20; 26; 31; 31

3 Delphi questionnaire
round 1, 2; Reviewer

comments

Number of daily
repetitions for each
masticatory jaw
muscle contraction,
active jaw exercises
and jaw muscle

stretches to be done

15; 16; 19; 27; 34

Delphi questionnair
round 1, 2; Reviewer
comments

()
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Conceptualisastion Operationalisation | Source
Dimension Sub-dimension Indicators
Posterior-Anterior/ 25 Reviewer commen

Anterior-Posterior
condyle movement may|
give rise to a dysfunctio

-

of the lower jaw
compartment and should

be avoided

Table 5.4. Formulation of Delphi questionnaire: Round 3.

See addendum M for Delphi questionnaire, round 3.

The results for each question, portrayed as peagest will be reported in the form of tables,

graphs and diagrams in the next chapter.

The results of the Delphi questionnaire were usedompile a suggested physiotherapeutic

intervention protocol for mandibular condyle fraetyatients (Addendum O).
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CHAPTER 6

Results and discussion of Delphi questionnaire

In this chapter the results obtained from the Detpkiew panel are discussed using charts
and tables. The results are organised and presantaa sections. The first section depicts
general demographical information, and the secomowledge and opinion. The results
provided in this chapter will not be related to titerature, but a discussion of the literature

will be included in the next chapter.

6.1. Demographical information

The demographical information obtained includedrésponse rates between rounds, number
of international or national members of the revipanel, gender composition and the
gualification(s) of the members of the review parieformation was also obtained with
regards to the work place, as well as the numbgeafs members of the review panel have

been practising in their specific professional area

6.1.1. Response rates for the Delphi questionnaireunds

8
7 7 7 7
[
26 6
9 \
S5 c
[©]
5 4 \\ Physiotherapists
33 3 3 ——Maxillo-facial surgeons
g 2 2 2 Dentists
Z1
0 T T T 1
One (n=16) Two (n=14) Three (n=12)
Rounds of Delphi questionnaire

Graph 6.1. Response rates for the three Delphi quisnnaire rounds.

As could be expected, the response rate declineeeba rounds one and three (Graph 6.1).
Initially 20 review panel members were includedround one of the questionnaire, the
second round included 16, and the third and fioahd 14. As the study was predominantly a
physiotherapy based study, it could be expecteghgiotherapists to be more compliant
with their responses due to their interest in thaict and the fact that physiotherapists are

increasingly encouraged to participate in reseavblth is seen as an important aspect of
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Chapter 6: Results anasdussiol of the Delphi questionnaire

their professional rol@Kamwendo. 2002:2. The nature of a Delphi questionnaire may :
have contributed to thaeclining response rates, as the same questiorinaiepeately sent
out until consensus is reached betwmembers of the review panélhis may result i

review panel members ndemonstratin as much interest in the topit subsequent roun.

6.1.2. Gender compositiorof members of the Delphi review pant

=
o
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7
-— | [ — |
[E— | [ | [ o—
I ——— | m—
[a— | [ | [ —
i [ — | .
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T I .
= Female
BEEEE 0 0 0 TS G SO s |

Number of reviewers
o [ N w H (6, o)} ~ o] o
1

Round 1 (n=16) Round2(n=14) Round 3 (n=12)
Delphi questionnaire rounds

Graph 6.2. Gender composition of members of the Delphi reviewane!.

It was found that during round oiof the Delphi questionnairide majority o review panel
members were male (GraptR} whilst during the final round the majoritf review pane
members were female. The gender composition ' be attributed to the fact that t
majority of members of the review pa who completed all three rounds w
physiotherapists. Thgender distributiorwas comparative duringll three rounds of th
Delphi questionnaire, as thenas neve a difference of more than twehen comparing th

number of male to female participa
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6.1.3. Review panel membersiationality

7
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6 h_d
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5 — 5 5 4 South African
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S 2 +— i L — # International
=z L1 — [
e 1 — —
] - . S—-— - =
L ed L Bead L1
[ T [ s 0 s
o === = : [S— : .
Physiotherapists Maxillo-facial Dentists (n=2)
(n=7) surgeons (n=:
Profession of reviewe

Graph 6.3. Nationality of members of the review pan¢in the third and final round of

the Delphi questionnaire.

The Delphi review panelconsisted ¢ experts in the maxilléacial, dentistry an
physiotherapy fields in South Africa and abr (Graph 6.3). Théinal questionnaire round ¢
the Delphi study obtained etio of 3,5:1,5:1 (7 physiotherapists: furgeons:2 dental
surgeonsyegarding the interdisciplinary compilat of the review panelThe ratio of Soutl
African versus internationahembers of the review pa was 2:1 during théhird andfinal

guestionnaire round, but th@eal number of international:national physiotherapistesavnot
met. Only two international physiotherapists and tweoernational maxill-facial surgeon
complied by returning of the completed informed consent friTherefore, only twc
international phgiotherapists and two international may-facial surgeons could be includ
in the Delphi questionnair®One South African physiotherapist haktensive internation:
work experiencdn the field of crani-mandibular therapy, but was nptacising abroad

therefore the physiotherapistis no included in the international category.
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6.1.4. Working environment distribution of review panel members

Working environment Working environment
distribution, round 1 (n=16) distribution, round 2 (n=14)
[ i ® Public sectc
13% 19% Public sectc o 7%5- 14%
6% ® Private sectc P\ ® Private sectc
4 ¢
=~ Lo ~ QY Lo
- University ) University
lecture [ | lecturer
= Private anc - — = Public anc
public sectc N— private sectc
~—__ —
62% 72%

Working environment
distribution, round 3 (n=12)

8% 17%

S = Public sectc

H Private sectc

University
~— lecture
75%

Graph 6.4. Working environment distribution of review panel members.

The majority ofmembers of thaeview panel wergractising in the private sec (Graph
6.4). As the physiotherapeutic treatment of mandibulamdgte fractures is still a fairl
unexplored area in South Africa, it cothave lead to the increasedimber of privateh
employed membersf the review panel, who has had some -graduate inpuiparticipating
in the study. Currently, in the South African agade hospitals and healthcare institutio
very few physiotherapistbad exposul to mandbular condyle fracture patients, the

maxillo-facial areas a relatively new area explored physiotherapists.
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6.1.5. Years of practisef review panel member

!

Number of reviewers
1 O L O L L,

I\
DN
-
) 1)

N

0-10years 110 year 21+ years
Years of practise

n=16
Graph 6.5. Years of practise of review panel membe.

As shown in Graph 6.5, mostembers of the review pai reported working in their curre|
profession for O - 10 year#laxillo-facial surgery is a specialisation within dentalgsuy
and therefore requires completiona further qualification. Due to the fact thaaxillo-facial
surgeons have to complete sed examinatior before they are qualifieds maxillc-facial
surgeons, itvas expected that sormembers of the review panel reportady two to thre
years of maxilloracial surgery practe. The fewemumber of years practised by max-
facial surgeons would be accepte, as this would still includgears of practical -theatre
training leading up to the specialisation degree in maxilfaeial surger. All
physiothergists and dental surgeons had five or r years of experienca their repective

professionsOne international physiotheiist reported 35 years of practice.
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6.2. Treatments provided bymembers of the review pane

6.2.1. Members of the review pane currently treating in- hospital and out of hospital

mandibular condyle fracture patients

100% T i =
g [ — |
= 90% — ——
Q9 [S— |
3 -~ .
}_’ 80% [ — |
° P 150%!
S 70% -
£ = =
9 60% — - — _ .
% — — & No treatment give
© so% P - & Physiotherapists
— | i i .
409 . [13%] H Dentists
% — ;_ & Maxi )
E— 2 Maxillo-facial surgeor
30% —
— —
| — | —
20% | —
=== —
10% — [
| — | —
0% — | —
0 T T T 1
In-hospital Outpatien
n=16

Graph 6.6. Members of the review pane currently treating in- hospital and out of

hospital mandibular condyle fracture patients

Theresults regarding members of the review panel atlgréreating ir- and out of hospite
mandibuar condyle fracture patientdepicted in Graph 6.6 wete be expected, as this it
relatively new fieldfor physiotherapeut intervention in South Africa. Currently mosn-
hospital patients treated for mandibular condydetires are only seen by the max-facial
surgeons. Two fpysiotherapists and one der are currentlyinvolved in the treatment ar
rehabilitation of mandibular condyle fracture patients in an -patient settin. One
international reviewer indicatatiat mandibular condyle fracture patieatwroad aralready

receiving routingohysiotherapeutimanagement.
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6.2.2. Maxillo-facial treatment (medical) currently provided for patients presenting with
mandibular condyle fractures

ORIF= Open Reduction and Internal Fixation surgery

n=3

Diagram 6.1. Maxillo-facial treatment (medical) curently provided for patients
presenting with mandibular condyle fractures.

It is illustrated in the above diagram (Diagram)6that the major medical intervention
currently provided by the members of the reviewgbam the maxillo-facial surgery field, is
open reduction and internal fixation (ORIF) surgérgeatment depends largely on the injury
type sustained by the patient. Displaced fractuned bilateral condyle fractures usually
require ORIF surgery. Intracapsular condyle frazsuare usually treated conservatively, or in
severe cases the condylar head is removed to grieware TMJ ankylosis.
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6.2 3. Treatment modalities provided by physicherapists

Below arethe treatment modalities provided by ttwo review panelphysiotherapits
currently treating mandibular condyle fracture gati (Diagram 6.2). llustrated in the
bottom arrow part of theliagran are the treatment modalities which phylserapists, nc
currently treating patients who sustained mandibular contideture:, would consider fo
mandibular condyle fracture patie.

=i
e N
...
R 4

. |

Diagram 6.2 Treatment modalities provided by physiotherapist.
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6.2.4. Number of patients complaining of in-hospitafunctional loss, following ORIF

surgery and closed reduction for mandibular condyléractures

45% 41.7% 41.7% 41.7%
40%
35%
30%
i)
% 25%
§ 20% ® ORIF surgery
15% ® Closed reduction
10%
5%
0%
0-10% 11-49% 50-79% 80-100%
Patients complaining of functional loss
n=13

Graph 6.7. Number of patients complaining of in-hogital functional loss, following

ORIF surgery and closed reduction for mandibular cadyle fractures.

The results in Graph 6.7 indicates that review pamembers had different experiences
regarding patients reporting in-hospital functiot@s after mandibular condyle fractures,
treated by ORIF surgery. Review panel members tegothat 0 — 10 % (41.7 % of

responding review panel members) and 50 — 79 % (2d..of responding review panel
members) of mandibular condyle fracture patientsated by ORIF surgery, tended to
demonstrate marked in-hospital functional loss. By, the majority of members of the
review panel (41.7 % of review panel members) regbthat 11 — 49 % of mandibular
condyle fracture patients, treated by closed reduoctended to demonstrate in-hospital
functional loss. The in-hospital functional lospaged by mandibular condyle fracture
patients may be due to soft tissue damage and iswelésulting from the injury and

subsequent reduction.
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6.2.5. Number of patients complaining of functionaloss at follow-up, following ORIF

surgery and closed reduction for mandibular condyléractures

60%

53.8%

50%

40%

Patients
w
o
X

® ORIF surgery

20% ® Closed reduction

10%

0%
0-10% 11-49% 50-79% 80-100%
Patients complaining of functional loss

n=13

Graph 6.8. Number of patients complaining of functional loss &follow-up, following

ORIF surgery and closed reduction for mandibular codyle fractures.

Members of the review panel reported that patid¢réated by closed reduction tend to report
more functional loss at out-patient follow-up (Gnaf.8). The greater part of the review
panel members reported that between 0 — 10 % and 49 % (35.7 % of review panel

members for both options) of mandibular condyletiree patients, treated by ORIF surgery
tended to demonstrate functional loss at follow4eqr. mandibular condyle fracture patients
treated by closed reduction, this reported funetidoss at follow-up was 11 — 49 % (53.8 %

of review panel members).

When analysing the above mentioned results, itlghioel taken into account that only a few
members of the review panel had practical expeeiemdth patients who sustained
mandibular condyle fractures. The members of theeve panel not currently treating
mandibular condyle fracture patients refrained franswering questions regarding reported
functional loss. The difference in patient comptienbetween private and public sector
patients should also be considered as having abp@ssfluence on the functional outcomes
of this patient population, as public sector pdatienay tend to demonstrate less compliance

with out-patient follow-ups, possibly due to varsosocio-economic factors.
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6.2.6. Pre-cautionary measures and duration of preautionary measures to be

considered when treating an in-hospital mandibularcondyle fracture patient following

ORIF surgery or closed reduction

Pre-cautionary measures Round 1 (n = 16) Round 2 (n = 14) Round 3 (n = 12)

to be considered following| Response % [ Consensus/ | Response %[ Consensus/ | Response %] Consensus/

ORIF surgery Stability/ Stability/ Stability/
None None None

Ultrasound directly over the| 62.5 % None 42.9% None Stability

surgery area

Interferential current 37.5% None 42.9% None b 18.2%

therapy directly over surgery

area

No resisted exercises 43.8 % None 50 % None 36.4 % | Stability

Active movements within | 75 % None 50 % None Stability

limits of pain 455 %

No end range joint 37.5% None 64.3 % None

movements

Dry needling in the facial | 12.5 % None 7.1% None 0% Concensus

area

Maintaining a soft diet 68.8 % | None 64.3 % None 63.6 % Stability

All of the above - - 21.4% None 36.4 % Stability

Table 6.1. Pre-cautionary measures to be considered@hen treating an in-hospital

mandibular condyle fracture patient, following ORIF surgery.
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Pre-cautionary measures

Round 1 (n = 16)

Round 2 (n = 14)

Round 3 (n = 12)

to be considered following| Response % [ Consensus/| Response % | Consensus/| Response % | Consensus/

closed reduction Stability/ Stability/ Stability/
None None None

Ultrasound directly over the50 % N 23.1% N Stability

surgery area

Interferential current therapy37.5 % N 15.4 % N 50 %

directly over surgery area

No resisted exercises 50 % N 46.2 % N 41.7 % Stability

Active movements within 62.5 % N 53.8 % N Stability

limits of pain

No end range joint50 % N 61.5 % N 50 %

movements

Dry needling in the facial6.3 % N 0% Consensus - Consensus

area

Maintaining a soft diet 56.3 % N 53.8 % N 50 % Stability

All of the above - - 15.4 % N 8.3% Stability

Table 6.2. Pre-cautionary measures to be considered when tréag an in-hospital

mandibular condyle fracture patient, following closed reduction.

The options for ultrasound and interferential cotréherapy, as well as the options for

“active movements within limits of pain” and “no@gnange joint movements” were grouped

together by the researcher. This grouping of simitaatment interventions was done to

simplify questionnaire answering.

When analysing the results regarding pre-cautionagsures to be considered when treating

mandibular condyle fracture patients, clear intarad discrepancies were noted (Tables 6.1

and 6.2). Results regarding pre-cautionary meagarbe considered varied between rounds.

This will be discussed in detail in the next chapte

100




Chapter 6: Results and discussion of the Delphsitpenaire

Duration of pre-cautionary | Round 1 (n =16) | Round 2 (n=14) Round 3 (n=12)
measures
Response | Consensus/| Response| Consensus/| Response| Consensus/
% Stability/ % Stability/ % Stability/
None None None
2 weeks 6.3 % None 14.3 % None 16.7/% Stability
3 weeks 31.3%| None 14.3% None 8.3%  Stability
4 weeks 18.8 %| None 14.3% None 16.7 % Stabjlity
5 weeks 6.3 % None 0% None - -
6 weeks 37.5%| None 57.1% None 58.3 % Stabllity
Table 6.3. Duration of pre-cautionary measures formandibular condyle fractures
treated with ORIF surgery.
Duration of pre- | Round 1 (n = 16) Round 2 (n = 14) Round 3 (n =12)
cautionary measures
Response % | Consensus/ Response| Consensus/| Response| Consensus/
Stability/ | % Stability/ | % Stability/
None None None
1 week 7.1% None 0% - - -
2 weeks 28.6 % None 7.1% None 16.7% Stability
3 weeks 66.7 % None 14.3% None 33.3% Stability
6 weeks - - 78.6 % None 50 % Stabili

fy

Table 6.4. Duration of pre-cautionary measures for mandibular condyle fractures

treated with closed reduction.

Pre-cautionary measures to be considered and thetiatu of the listed pre-cautionary

measures, varied considerably between Delphi quresdire rounds (Table 6.3 and 6.4). The

variation in answers could be due to the loss aEwmer interest as well as declining response

rates. However, it was found that six weeks dematedd a relatively consistent high

response rate regarding the adherence to pre-naufioneasures in general for mandibular

condyle fracture patients, treated by either ORIfgery, or closed reduction.
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6.2.7. Statements regarding physiotherapy interverdn which achieved consensus

during round one of the Delphi questionnaire

D

D

D

D

D

Statement Strongly Agree Disagree| Strongly| Consensus/

agree disagree | Stability/
None

All mandibular condyle fracture patients | 81.3% | 18.7 % 0 % 0% Consensu

should receive physiotherapy as a

preventative measure

In-hospital visits should consist of pos®2.5% | 31.3%6.2% | 0% | Consensus

surgical advice for ORIF surgery patients

In-hospital visits should consist of advicé2.5% | 37.5% 0 % 0% Consensug

for closed reduction patients

In-hospital visits should consist of activ87.5% | 43.8 % 18.8 %| 0 % Consensus

jaw exercises

In-hospital visits should consist of isometfi87.5% | 50 % | 6.3%| 6.3 % Consensus

jaw muscle exercises

In-hospital visits should consist of jaw2.5% | 68.8% 6.3 % | 12.5 % Consensus

muscle stretches

In-hospital visits should consist 0R5 % 62.5% 12.5%| 0 % Consenst

massaging of the facial muscles

In-hospital visits should consist of cervigal3.8 % | 43.8 % 12.5 %| 0 % Consenst

postural advice

An active lateral mandibular exercis@2.5% | 81.3% 6.3% | 0% | Consenst

comprises of the patient protruding the

mandible then slightly moving it to the side

An active mandibular protrusion exercisg7.5% | 62.5 % 0 % 0% Consensug

comprises of the patient moving the

mandible forward as far as pain allows

D

102



Chapter 6: Results and discussion of the Delphsitpenaire

Statement Strongly | Agree Disagree| Strongly| Consensus/
agree disagree | Stability/
None

Stretching of the jaw muscles is done B0 % | 66.7 % 0 % 13.3 % Consenst
progressively wedging tongue depressors in
the incisal space, increasing the numbef of

depressors as pain allows.

Ice can be applied to the surgery aré®.3 %| 31.3 %|6.3% | 6.3 % | Consensus
straight after surgery to decrease pain and

swelling.

Table 6.5. Statements regarding physiotherapy intaention achieving consensus during
round one of the Delphi questionnaire.

The options “strongly agree” and “agree” were gedipogether, and the options “disagree”
and “strongly disagree” were grouped together. Wes done due to the fact that options
“strongly agree” and “agree” convey the exact sane@ning, although one option is merely
a stronger version than the other option. The saasoning was followed when grouping the
options “disagree” and “strongly disagree” togethEhis grouping was done to simplify
result analysis and interpretation. Further redeaould attempt to decrease answer options
available (agree, disagree or undecided) to ellainthe grouping process during result
analysis. Consensus was reached on the majorigtadéments, indicating inter-reviewer
agreement regarding physiotherapeutic interventiori® included in an in-hospital exercise

protocol, to be universal.
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6.2.8. Statements achievingonsensus in lateDelphi questionnaire rounds

6.2.8.1 Inhospital visits should consist oipassive accessoryemporomandibular joint

mobilisations

1 | | |
; ; 36.4%
Strongly disagree 28.6%
6.3r: ‘
: . 45.506
: 25.0%
- | Round 3 (n=12
Agree ; =2 35.7% ™ Round 2 {n=14)
. . . (]
43.8% ® Round 1 (n=16)
0.0% ‘
Strongly agree 14.3%
25.0%
! ! !
0% 10% 20% 30% 40% 50%
Percentage reviewers' response

Graph 6.9. Graph depicting results regarding in-hospital passive accessor

temporomandibular joint mobilisations.

From the results depicted @raph (.9, as well as review panel commertsyas clear tha
themembers of the review pa’s understanding as to what pa& joint mobilisations ent:
was not clearDuring round one of the questionnaire descriptionof passive mobilisatior
of the temporomandibular joint w: "joint mobilisation done by the therapist”. Duethree
members of the review panetsmmens, this descriptionvas adjusted for the second ro
of the questionnaire, readinfpassivejoint mobilisation done by the therapist into jc
resistance”. During the third and final round oé tBelphi questionnaire, the finition was
again alteredlue to two review pan members’ commentd he definition was then given ¢
”joint mobilisation done by the physiotherapist bgvimg the condyle head in relationshig

the mandible”’Consensus was reached by the third rc
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6.2.82. Active jaw opening exercise comprises of the pant slightly protruding the
mandible and then opeing and closin¢ the mouth

Strongly disagree | 0%
0%

Disagree % 7%

Strongly agree 24%
19%

31%

Agree
50%

= Round 2 (n=14)

71% ® Round 1 (n=16)

0%

20%

40% 60%

Percentage of reviewers' responses

80%

Graph 6.10. Graph depicting results regarding what an acive jaw opening movemen

entails.

In Graph 6.10t is seen that no consensus was reachedthe completion oround one of

the Delphi questionnaire ragling the definition of an active jaw opening moven. During

the second round the question was rephrased dtwo reviewer comments t¢‘An active

jaw opening exercise comprises of patient gently opening and clog the mout”. After

the adjustment was made, consensus was reachegemmembers of the review pal.
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6.2.8.3. Commencement of physiotherapy evaluation and treatent of mandibular

condyle fractures, treated with ORIF surgery or closed reduction

0%
0%
Round 3 (n=12) 8.3%

7510%
677 °  m At follow-up

- m Day 3 post-op
0%
0%
Round 2 (n=14) 35.7% n Day 1 post_op
7.1%

Day 2 post-op

m Day of surgery

Round 1 (n=16)
6.3%

3%

0% 10% 20% 30% 40% 50% 60% 70%  80%

Percentage of reviewers' response

Graph 6.11. Commencement of physiotherapy evaluation and treatent of mandibular
condylefractures, treated with ORIF surgery.

During the third and final Delphi questionnaire mdy stability was reached regarding
commencement of physiotherapy evaluation and trewttrfor mandibular condyle fractu
patients, treated with ORIF surg (Graph 6.11). Seventiywe percent of Delphi revie\
panel members felt a physiotherapist should commeawvaluation and treatment day ¢

after ORIF surgery.

The fact that only stability was reached may be tuthe fact that each patient require
different type of ORIF approach, presents differently afergery, and may have ott
complications resulting from their injury. Clearmsmunication between the surgeon
physiotherapist is therefore of utmost impnce to asertain the treatment requiredacture

stability and prezautionary measures to be adheret
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0.0%
Round 3 (n=12) | 0.0%

90.9% m At follow-up

m Day 3 post-op
Day 2 post-op
Round 2 (n=14) m Day 1 post-op

m Day of surgery

Round 1 (n=16)

66.7%
6.70%

0% 20% 40% 60% 80% 100%

Percentage of reviewers' responses

Graph 6.12. Commencement of physiotherapy evaluation and treatent of mandibular
condyle fractures, treated witl closed reduction.

Consensus was reached amongst review panel meduring the final questionnaire rour
regarding the commencement of physiotherapy evaluand treatment for mandibul
condyle fracture patients, treated by closed redn (Graph 6.12) The majority of Delph
review panel members (90%) felt a physitherapist should commence evaluation
treatment day one after closed reduction of a niutali condyle fractur
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6.2.8.4 Number of inhospital physiotherapy visits deemed adequate for amdibular

condyle fractures, treated byORIF surgery or closed reduction

: : 41.79
As many as are effective | ‘ ‘
: : ~ 50.0%
Until hospital discharge 64.8%
T T
: : . 50.0% Round 3 (n=12)

Three 14.3%
% 13.3%0 ® Round 2 (n=14)

. ®m Round 1 (n=16)

Two % 1%
20.0%

’8.3%

One 14.83%
13.3%
[
T T

0% 10% 20% 30% 40% 50% 60% 70%

Graph 6.13. Number of in-hospital physiotherapy visits deemed adequate fc

mandibular condyle fractures treatedwith ORIF surgery.

During round three of the Delplrounds 50% of the review panel members, declining fr
round two’s 64.3%6, were in agreement that a mandibular condyledragatient, treated t
ORIF surgery, should receive thre«hospital physiotherapy visi{&raph 6.1). A total of
41.7 % of review panel members opted for the option itumspital discharge” ding the
final questionnaire rounds. No new comments weceived from members of the Delf

review panel.
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36.4%
As many as are effective ’ ‘

Ml
53.3%
Three ? 30.8% Round 3 (n=12)

13.3%

4 = Round 2 (n=14)

Two ® Round 1 (n=16)
e 20.0%

One 15/4%
13.3%
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Percentage of reviewers' response

Graph 6.14. Number of in-hospital physiotherapy visits deemed adequate fc

mandibular condyle fractures treated with closed reuction.

During the final Delphi questionnaire rou, 36.4% of the review panel members were
agreement that a mandibular condyle fracture patieeated by closed reduction, sho
receive as many ihespital physiotherapy visits iddeemedeffective (Graph 6.1). During
round one and two of the questionnaire % (round one) and 53% (round two) of reviev
panel members felt that mmespital physiotherapy visits for mandibular comdytacture
patients, treated by closed reduction, was adeqdienew comments ere received fror
members of the Delphi review pai

A tendency was noticedtowards mandibular condyle fracturepatiens receiving
physiotherapy treatmenmntil the patier is discharged from hospital (GrapBb.1! and 6.14).
Under normal circumstancespatientis discharged from hospitalay three after surger
Altough this trend is clearly seen, no consensus was rdeduring the final questionnair
round.Stability was reached by round three of the quesa@re as the percentes scored for
the opton “until hospital discharge” remained relativthe same through-otibe round. In

addition, from round twanwardsno new comments were recieved franembers of thi
review panelregarding these two questiorThis may be due to the fact that egpatient
presents dferently after surgery, requirii different methods of treatment or may pres

with other complications resulting from their inj.
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6.3 Exercises and dosages

6.3.1. Executionand evaluation of progression of the po-surgical exercise regime anc

advice
13.30% _
o
P |
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Graph 6.15. Execution and evaluation of progression of the po-surgical exercise

regime and advice.

From the resultdepicted in Graph.15, it is clearly seen that the majorityraémbers of th
review panel indicated that physiotherapist should evaluateandibular condyle fractul
patients treated by ORIF surgery or closed reduction, af as execute anprogress the
postsurgical exercise program. One comment made byiawer was that consultation wi

the surgeon would aid ¢hphysiotherapist to compile safe, patient specific exerci

program.
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6.3.2. Commencement of different treatment modaliis for mandibular condyle

fractures, treated with ORIF surgery or closed redwction

Treatment Commencement Response % Round Consensus/
(n=12) Stability/
None
Cervical and post-surgicalDay 1 post-surgery 66.7 % 3 Stability
advice
Active jaw exercises Day 1 post-surgery 72.7% 3 abfity
Isometric jaw exercises Day 1 post-surgery 66.7 % 3 Stability
Jaw muscle stretches Out-patient follow-ugh.5 % 3 Stability
after fixation removal
Massage of facial muscles Day 1 post-surgery 50 % 3 Stability
Passive TMJ movementOut-patient follow-up | 58.3 % 3 Stability

by therapist

Table 6.6. Commencement of different treatment modalities formandibular condyle

fractures, treated with ORIF surgery or closed redution.

Members of the review panel’s answers reachedlgyat@garding the commencement of all

listed physiotherapeutic treatment interventiong, dnswers varied between rounds (Table

6.6). This may be due to a drop in reviewer respoase, as well as a loss of interest in the

topic.
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6.3.3. Jaw exercises to be done in front of a mirror to peven: incorrect mandibular

deviation

A” Of the above S 64 3%,

3%

D

0.0%
D.0%

Facial muscle stretche

i

§0.0%
a
v 0.
0

Isometric exercises

D.0%

®Round 3 (n=1z
®Round 2 (n=1¢
®Round 1 (n=1¢

Protrusion

Lateral movement

Jaw opening

0% 10% 20% 30% 40% 50% 60% 70%
Percentage of reviewers' respons

Graph 6.16. Jaw exercises to be done in front of a mirror to pevent incorrect
mandibular deviation.

Reviewerresponses varied significantly betwequestionnaireounds, indicating decreas
reviewer attentiveneq&raph 6.1). However, there was an increageddency in reviewe

responses towards all exercises to be done in dfcgimirror
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6.34. Jaw exercises to be done with light guided hangressure to preven incorrect

mandibular deviation

AN

2 45.5%

42.9%

All of the above

_.ﬁ! 18.2%
Facial muscle stretchesk

. §182%
I T -
Isometric exercises Sm——= 7.1%

Round 3 (n=1Z
B Round 2 (n=1¢
®Round 1 (n=1¢

Protrusion

Lateral movement =—m e 35.7%

A

Jaw opening | e——————— 4 2.9%
P g @ 37%5%
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Graph 6.17. Jaw exercises to be done with light guided hand pssure to prevent

incorrect mandibular deviation.

Stability was reacheds seen in Grap6.17 regarding jaw exercises to be done with |i
guided hand pressure to prevent incorrect mandibdeaiatior. Jaw opening and later
movement werdhe two exercises which demonstrated the leastufion in response

between rounds, anddlpercentage responses reme relatively stable b&teen rounds

The option “all of the abovebbtained a reviewer resnse rate of 45.5 %uring the thirc

and final questionnaire round.
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6.3.5. Questionnaire rounds one to three: Exercisesd dosages

Exercise | Repetitions in 1 set Sets of Repetitions per| Contraction/ Source of
repetitions day stretch held for | exercise
Consensus/ Consensus/ Consensus/ Consensus/
Stability/ Stability/ Stability/ Stability/
None None None None
Isometric 3 None 3 None 3 None 10 sec None Needs analysis;
jaw muscle| contractions (40 %) (46.7 %) (42.9 %) Maxillo-facial
contractions | Per muscle surgeons; Rocabado
(46.7.%) (1983); Morrone and
Makofskry (1991);
Nicolakiset al.
(2002); Trott (2011)
Jaw openin | 5 None 3 None 3 None NA - Needsanalysi;
movements (62.5 %) (56.3 %) Maxillo-facial
(62.5%) surgeonsRocabado
(1983); Thiele and
Marcoot (1985);
Morrone and
Makofskry (1991);

Worsaae and Thorn
(1994); Bevilagua-
Grosscet al. (2002);
Nicolakiset al.
(2002); Hwanget
al. (2005);
Zachariadest al.
(2006); Buescher
(2007); Rikhotso and
Ferretti(2008); Feng
et al. (2009); Trott
(2011)
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Exercise

Repetitions in 1 se

t Sets of

repetitions

Set repetitions

per day

Contraction/
stretch held for

Consensus
Stability/
None

Consensus
Stability/
None

Consensus
Stability/
None

Consensus
Stability/
None

Source of

exercise

Lateral jaw

movement

5
movements
(62.5 %)

None

3 None
(62.5 %)

3 None
(62.5 %)

NA -

Needsanalysi;
Maxillo-facial
surgeons; Thiele
and Marcoot (1985)
Worsaae and Thorn
(1994); Hwanget al.
(2002); Hwanget

al. (2005); Buescher
(2007) Fenget al.
(2009) Trott (2011)

Protrusion of

jaw

3
movements
(56.3 %)

None

5 None
(73.3 %)

3 None
(56.3 %)

NA -

Needs analysis;
Maxillo-facial
surgeons; Worsaae
and Thorn (1994);
Hwanget al. (2005);
Buescher (2007)
Trott (2011)

Stretct

5 stretche
(76.9 %)

None

3 None
(42.9 %)

3 None
(71.4 %)

5se
(35.7 %)

None

Needsanalysi;
Maxillo-facial
surgeons; Morrone
and Makofskry
(1991); Nicolakiset
al. (2002); Hwang
et al(2005);
Buescher (2007);
Fenget al. (2009);
Trott (2011)

Table 6.7. Questionnaire round one: Exercises anddages.

No consensus regarding any exercise dosages ceutehbhed after round one of the Delphi

guestionnaire, as illustrated in Table 6.7. Tworeses (jaw opening and lateral jaw

movement) showed a high number of review panel neesndgreeing (62.5 %) on three sets

of five repetitions done for each exercise. Thalltegegarding exercise repetitions per day
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indicated that the majority of reviewers were legniowards exercises being repeated three

times per day.

Exercise | Repetitions in 1 Sets of Set repetitions | Contraction/ Source of
set repetitions per day stretch held for | exercise
Consensus Consensus Consensus Consensus
Stability/ Stability/ Stability/ Stability/
None None None None
Isometric 5 None 3 None 3 None 5sec None Needs analysis'
jaw muscle| contractions (69 %) (62 %) (62 %) Delphi round 1
contractions | Per muscle
(69 %)
Jaw opening| 5 None 3 None 3 None NA - Needs analysis;
movements (64 %) (57 %) Delphi round 1
(79 %)
Lateral jaw| 5 Consensug 3 None 3 None NA - Needs analysis;
movement | movements (70 %) (70 %) Delphi round 1
(86 %)
Protrusion of| 3 None 5 None 3 None NA - Needs analysis;
jaw movements (69 %) (69 %) Delphi round 1
(64 %)
Stretct 5 stretches | Consensug 3 None 3 None 5sec None Needs analysiS'
(100 %) (69 %) (77 %) (64 %) Delphi round 1

Table 6.8. Questionnaire round two: Exercises andatages.

After completion of round two of the Delphi questi@ire consensus was reached regarding

the number of jaw stretches to be done in oneasewell as the repetitions to be done in one

set for lateral mandibular movement (Table 6.8).c4her questions’ percentages of review

panel agreement improved between round one andl iowmof the questionnaire, except the

daily repetitions of jaw opening exercise to bealbg the patients.
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During the analysis of the results of round twoyis found that physiotherapists achieved

consensus on a vast number of exercise relatediaugsnamely:

* Repetitions to be done in one set for isometric tiva®ry muscle contractions,
mandibular protrusion as well as lateral mandibolavement.

* Number of sets of repetitions to be done for a jawscle stretch and isometric
masticatory muscle contraction.

» Daily set repetitions to be done for a jaw mustietsh, isometric masticatory muscle

contraction, mandibular protrusion and mandibwéeral movement.

Also found during the data analysis of the secondstjonnaire round, was that maxillo-
facial surgeons and dentists only achieved conseregarding two exercise dosage related

guestions, namely:

* Repetitions to be done in one set for a jaw opeexgrcise and lateral mandibular

movement.
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Exercise Repetitions once | Repetitions per | Contraction/ Source of
off day stretch held for | exercise
Consensus Consensus Consensus
Stability/ Stability/ Stability/
None None None
Isometric jaw| 5 Stability 3 Stability 5 sec Stability Needs analysis;
muscle contractions contractions (77 %) (66.7 %) Delphi round 2
per muscle
(63.3 %)
Jaw opening 5 Stability 3 Consensug  NA - Needs analysis;
movements (83.3 %) Delphi round 2
(70 %)
Lateral jaw| 5 Stability 3 Stability NA - Needs ana|ysi5;
movement movements (70 %) Delphi round 2
(75 %)
Protrusion of jaw 3 Stability 3 Stability NA - Needs analysis;
movements (70 %) Delphi round 2
(63.6 %)
Stretch 5 Consensuy 3 Consensuy 5 sec Stability Needs ana|ysi5;
movements (90 %) (63.6 %) Delphi round 2
(100 %)

Table 6.9. Questionnaire round three: Exercises andosages.

Tables 6.7, 6.8 and 6.9 illustrates the varyingpoases regarding exercise dosages, where

little consensus was reached for specific exeisages.

During round two of the Delphi questionnaire, thes@s a request by a reviewer to simplify
the questions regarding exercise dosage. The oimzartogether with the research
supervisers and with acknowledgement of the reviswaomment, opted to combine the
guestions regarding the number of repetitions &rednumber of sets of those repetitions to
be done, into one question. The question combinatias done in an attempt to simplify the
questions when read by members of the review parfed. question read: “How many
repetitions should be done at one time”. The qaestight have proved easier for reviewers
to understand. However, it was found that duringncbtwo of the questionnaire, consensus
was reached regarding three sets of repetitioniset@lone for each masticatory muscle’s
isometric muscle contraction (Graph 6.8). All gims had to be repeated as part of the third
guestionnaire round, as the question compositiohbegn altered. When studying the results
regarding the isometric contraction question fraund three of the Delphi questionnaire,

results illustrated that the majority of memberstioé review panel indicated that five
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repetitions of an isometric contraction per mastisamuscle, repeated three times per day,

was deemed sufficient (Graph 6.9).
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6.4. Questions arising frommembers of the review pan¢s comments duringthe Delphi

questionnaire rounds

6.4.1 Safety regarding the commencement of active jaw mewnents and isometric
masticatory muscle contractions fo intra- and extracapsular mandibular condyle
fracture patients, treated with closed reduction. Only answered by dengts and maxillc-

facial surgeons

& Day 1 post-surgery

= Day 3 post-surgery

Percentage of reviewer respons

n=7
Graph 6.18 Safety regarding the commencement of active jaw owements anc

isometric masticatory muscle contractions for an itracapsular mandibular condyle

fracture patient, treated with closed reduction

Consensus was reached between llo-facial surgeon and dentistembers of the revie
panel regarding the commencement of active jaw mewis and isometric masticatc
muscle contractions for an intracapsular mandibglamdyle fracture patient, treateby
closed reduction (Graph 6 18 he selected review panel meml, were in agreement that
was safe to start active jaw moverts and isometric masticatory muscle contrac, day

one after closed reduction of an intracapsular rfeutal condyle frawre.
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6.4.2. Safety regarding the commencement of active jaw mewments and isometric
masticatory muscle contractions treated witl closed reduction (extracapsulal
mandibular condyle fracture)

® Day 1 postsurgen

& Day 2 postsurgen
40%

= Day 3 postsurgen
2 Qut-patient follow-up

20%

u After fixation remove

20%

Percentage of reviewer respons

n=5

Graph 6.19. Safety regarding the commencement of active jaw mewents and
isometric masticatory muscle contractions for an etxacapsular mandibular condyle

fracture patient, treated with closed reduction

No consensus could be reached by round ttof the questionnaireregardine the
commencement of jaw movements and isometric masticanuscle contractio, when
treating a patient with an extracapsular mandib@andyle fracturetreate« by closed
reduction (Graph 6.19).

The two questions poseckgarding the safety of active and isometric jawvemoents
following closed reduction for an in- and extracapsular mandibular condyle fracture,

only answered by the maxillacial surgeons and denti (Graph 6.18 and.&S). This was
due to the fact that maxilltacial surgeons and denti’ training is specificallyspecialised in

the facial areaThe fact that maxill-facial surgeons and dentists are skilled in particular
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anatomical area ensuréthat the answers given would be accurate accg to their field of
specialisation. Refer tgraphs 6.18 and 6..

6.4.3. Posterior-Anterior / Anterior -Posterior condyle movement may give rise to

dysfunction of the lower jaw campartment

2 Agree
= Disagree

Percentage of reviewer respons

n=12

Graph 6.20.Posterior-Anterior / Anterior- Posterior condyle movement may give rise t
a dysfunction of the lower jaw compartment

One reviewer was ofhe opinion that a poster-anterior / anterioposterior condyle
movement(as happens within t TMJ during mandibular protrusion) couggive rise to ¢
dysfunction of the lower jaw compartment and shdddavoide. The question regarding tl
safety of a posterior-anteridr anterio-posterior condyle movement wdken posed to
reviewers. No consensicould be reacheby the third round addressitige use o posterior-
anterior / anterior-pdsrior condyle movemer(Graph 6.20). Aliough stability was reacht
indicating posterior-anteriatr anterio-posterior mandibulacondyle movemess to be safe,
the maxillo-facial surgeoresponsible for the patieshould be contacted tnsure the safe

of a mandibular protrusion movement following a woh@nlar condyle fractur

In the next chaptea summary ofthe results of the Delphi questionnaire rot will be
discussed in detalil.
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CHAPTER 7

Summary of the conducted research, discussion and
recommendations

In this chapter a brief summary of the conducteskbaech is given, followed by the study

discussion and recommendations.

7.1. Summary and discussion of the conducted resedr

7.1.1. Aim of the study

The aim of the study was to perform a needs arsabsiongst maxillo-facial surgeons and
physiotherapists in South Africa, regarding the cpared need for a post-operative
physiotherapy intervention program for patients whstained mandibular condyle fractures.
Furthermore, the study also aimed to compile a gge@d post-operative physiotherapeutic
intervention program for patients who have susthingandibular condyle fractures, by

utilising the Delphi method.
7.1.2. Literature review

A brief summary of the literature review is givenillustrate the rationale for the conducted

research.

The complications caused by trauma to the tempondibalar joint (TMJ) are far reaching
in their effects and not always immediately appaedter trauma or surgery (Zachriadis
al., 2006:429). Mandibular fractures are classifiedT®]) macrotrauma and may result in
limited mandibular movement, cause degenerationthef articular cartilage, alter the
mechanical properties of the articular disc or eatl® production of inflammatory and pain
mediators (Yun and Kim 2005:1576-1577; Zachariadts al., 2006:422; De Leeuw
2008:160).

A number of studies have found that an ideal pregndor mouth function cannot be
obtained without the appropriate post-surgical fiomal exerciseqThiele and Marcoot
1985:227; Hwanget al., 2005:116; Rikhotso and Ferretti 2008:226; Fenal., 2009:46).
According to Fenget al. (2009) and Trott (2011) patients who have not received an
appropriate post-surgical exercise program expee@ndifficulty with mouth opening,

fracture displacement and these patients demoedteatreduction in gap size (Feagal.,
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2009:47; Trott 2011:5). A South African maxillo-fac research study specifically
highlighted the need for physiotherapy interventiorthe treatment of mandibular condyle
fractures (Rikhotso and Ferretti 2008:226).

7.1.3. Problem statement

No physiotherapy research has been done regardieg need for post-operative
physiotherapy intervention for patients, in Southiga, who sustained mandibular condyle

fractures.

No unifying criteria was found in the availablestiature regarding the type and dose of post-
surgical functional exercises for patients who anstd mandibular condyle fractures
(Bevilagua-Grosset al.,2002:27; Yun and Kin2005:1576; Fenet al.,2009:46). Thus, no
physiotherapeutic intervention program for the nggmaent of mandibular condyle fractures

is available.
7.1.4. Research design

Quantitative, non-experimental information, by meai a needs analysis questionnaire was

collected from the needs analysis respondents.

The Delphi questionnaire, compiled from the needalysis results as well as current
literature, and personal communication between koafdcial surgeons and the researcher,
was used to compile an effective and safe postealrdunctional exercise program for

patients who sustained mandibular condyle fractures

7.1.5. Methodology design

An online electronic questionnaire was the chossearch design for both the needs analysis

guestionnaire and the Delphi questionnaire.

7.1.6. Study population and sampling

The target population for the needs analysis waslimdacial surgeons and physiotherapists
[who have completed their post-graduate certificateOrthopedic Manipulative Physical
Therapy (OMPT), with a special interest in craniafdibular disorders].  The needs
analysis included 11 respondents, seven physiqgilstsaand four maxillo-facial surgeons.

The maxillo-facial surgeons were representativenfemch of the four South African maxillo-
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facial training institutions. Of the eight physietiapy training institutions in South Africa,

only seven institutions were represented in thedsemalysis. One physiotherapy training
institution failed to nominate a participant frofretr institution, or a suitable replacement,
despite persistent electronic and telephonic regquss the researcher. Eight questionnaires

were analysed.

The Delphi review panel included experts in the itf@facial, dentistry and cranio-

mandibular physiotherapy fields in South Africa aafttoad. The Delphi round one review
panel consisted of eight physiotherapists, eighkilloafacial surgeons and four dental
surgeons. It was deemed optimal to include thrdernational physiotherapists, three
international maxillo-facial surgeons and one in&ional dentist on the review panel.
Unfortunately only two international physiotherdpisnd two international maxillo-facial

surgeons complied with the time limit set for tledurn of the completed informed consent
forms. After the completion of round three of the Delpbegtionnaire, only one international
physiotherapist, one international maxillo-facialrgeon and two international dental

surgeons were still included in the study.

Maxillo-facial surgeons were included if they coeteld the specialisation degree in maxillo-
facial surgery or a post-graduate qualificatiomiaxillo-facial surgery. The dental surgeons,
with no specialisation in maxillo-facial disordesd| obtained a Bachelor of Dental Surgery
(B.Ch.D.) degree and at least five years work erpee in the dental surgery field.
Physiotherapists were included if they completesr thost-graduate certificate in OMPT, has
a special interest in cranio-mandibular disorderd had a minimum of two years work

experience in the cranio-mandibular field.

There were 20 reviewers included in the review pansound one of the questionnaire. Due

to reviewer drop-out the second round includedaib@, the third and final round 14.

7.1.7. Reliability and validity

To facilitate the face validity of the researchdstua pilot study of both the needs analysis
and all Delphi questionnaire rounds were perfornNmistudy towards validity and reliability

was done regarding the needs analysis and Delpistignnaires.
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A decrease in the needs analysis questionnairdityatiould have been present due to the
specific inclusion and exclusion criteria set. Qioes were worded for the adequately
trained physiotherapist, but who did not necessdrdve the clinical exposure regarding
mandibular condyle fracture patients. A changehim inclusion and exclusion criteria or a

change in question wording, could have preventegtssible decrease in validity.

When reviewing the Delphi questionnaire resultshibuld be kept in mind that due to the
ratio of national:international reviewers not bewmgtimally met, the validity and reliability

of the study could have been decreased. Althoughything in the researcher’'s power was
done to obtain the aimed amount of internationatigipants, some international maxillo-

facial surgeons and physiotherapists did not respon

The research was supervised by two, OMPT physiaghsts, which aimed to ensure the
strength of the study. A thorough literature revietve researcher's own interest in the
physiotherapeutic treatment of patients who susthimandibular condyle fractures, the
experience and training of the researcher and dtatism of other physiotherapists in the
field of OMPT for their input during the researdhidy, also aimed to strengthen the validity
and reliability of the study.

Personal communication between the researcher axilorfacial surgeons, regarding the
formulation of needs analysis and Delphi questioenguestions, also strengthened the
study’s validity and reliability.

The researcher made sure that the study’s valdity not influenced by faulty measurement
items or coding errors by the taking the necesgegycautions.
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7.2. Results of the needs analysis and Delphi guiesihaire

7.2.1. Statements and questions, regarding demogtaipal information and mandibular

condyle fracture statistics, posed to participantand review panel members during the

needs analysis and Delphi questionnaire

Statements and questions posed t
participants and review panel
members

b Needs analysis

Delphi questionnaire

Number of respondents n=8 Roundhkt 16
Round 2:n =14
Round 3n=12

Profession of respondents Maxillo-facial surgeons =22.2% | Round 1:

Physiotherapists = 77.8 %

Maxillo-facial surgeons = 37.4 %
Dental surgeons = 18.8 %
Physiotherapists = 43.8 %
Round 2:

Maxillo-facial surgeons = 35.7 %
Dental surgeons = 14.3 %
Physiotherapists = 50 %

Round 3:

Maxillo-facial surgeons = 25 %
Dental surgeons = 16.7 %

Physiotherapists = 58%

Respondents currently treating in-
hospital patients who sustained
mandibular condyle fractures

Yes =25 %

No=75%

Maxillo-facial surgeons = 31 %
Dental surgeons = 0 %
Physiotherapists = 0 %

No =50 %

Respondents currently treating out
patients who sustained mandibular
condyle fractures

FYes =13 %

No =87 %

Maxillo-facial surgeons = 31 %
Dental surgeons = 6 %
Physiotherapists =13 %

No = 69 %
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Statements and questions
posed to participants and
review panel members

Needs analysis

Delphi questionnaire

Treatment modalities
currently utilised by
respondents

n=3

Maxillo-facial surgeons =
ORIF; Closed reduction

Physiotherapists = ice / heat;
Ultrasound / laser; Soft tissue
mobilisation

n=8

Maxillo-facial surgeons =
ORIF, Arch bars with elastics
Closed reduction,
Condylectomies, Wire fixation

Physiotherapists = Soft tissue
mobilisation, Joint
mobilisation, Electrotherapy,
Postural advice, Strengthenin
exercises, Taping

Reported in-hospital ORIF Closed ORIF Closed
functional loss following reduction reduction
ORIF surgery or closed . - - -
reduction 0-10%= |0-10%= 0-10% = 0-10% =
66.3 % 33.3% 41.3 % 8.3%
11-49% = |11-49% = 11-49% = |11-49% =
33.3% 66.3 % 8.3% 41.7 %
50-79%= |50-79% =
41.3 % 25 %
80-100% = | 80 -100 % =
8.3 % 25 %
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Statements and questions
posed to participants and
review panel members

Needs analysis

Delphi questionnaire

Reported functional loss at ORIF Closed ORIF Closed
follow-up following ORIF reduction reduction
surgery or closed reduction
0-10%= 0-10%= 0-10%= 0-10%=
66.7 % 33.3% 35.7% 23.1%
11-49%= |11-49%= 11-49% = 11-49% =
33.3% 33.3% 35.7% 53.8 %
50-79 % = 50-79 % = 50-79 % =
33.3% 214 % 154 %
80 -100 % = 80— 100 % =
7.2% 7.7 %

The need for all mandibular
condyle fracture patients to
receive physiotherapy

Agree = 85.7 %

Disagree = 14.3 %

Agree =100 %

intervention as a pre-cautionary
measure
Professional responsible for | NA Maxillo-facial surgeons = 13.3 9

administration and evaluating
progression of post-surgical
exercise regimes and advice
(n =15)

)

Physiotherapists = 86.7 %

Table 7.1. Results of the needs analysis and Delgfuestionnaire.

129




Chapter 7: Summary of the conducted research, s88mu and recommendations

7.2.2. Questions, regarding the need for physiothapy intervention for mandibular
condyle fracture patients, only appearing in the neds analysis

The following questions only
questionnaire (Table 7.2):

appeared in the neeuddysis, and not in the Delphi

Statements and questions Results
posed to participants
All mandibular condyle Yes =100 %

fractures, regardless of
anatomical area of the fracture,
require physiotherapy (n =7)

Mandibular condyle fracture
patients should only receive
physiotherapy intervention whe
complaining of functional
impairment and pain (n =7)

Agree = 28.6 %

L Disagree = 71.4 %

The need for physiotherapy for
mandibular condyle fracture
patients treated by ORIF (n=7

0-10%=143%

50-79 % =28.6 %

80—-100 % =57.1%

The need for physiotherapy for
mandibular condyle fracture
patients treated by closed
reduction (n = 6)

50-79 % =33.3%

80—-100% = 67.7 %

Table 7.2. Questions only appearing in needs anaigs

The results of both the needs analysis and Delpestipnnaire, suggest that there is a
proposed need for post-operative physiotherapynatgion in the treatment of patients,

treated by either ORIF surgery or closed reductifiter sustaining mandibular condyle

fractures (Tables 7.1 and

intervention may be subject to reviewer bias, duthe predominant profession of reviewers
being that of physiotherapy. Rikhotso and Ferr€08:226) also emphasised in their

research the need for appropriate physiotheramtnrent in mandibular condyle fracture

patients.

The response rate for the needs analysis, 73 Yowethsvithin the acceptable parameters set

7.2). The proposed nexd pbst-operative physiotherapy

by previous questionnaire based studies (Miles-irapyck, Bunham, Simpson and

Barber 1990:450; Deutskens, De Ruyter, Wetzelstgdeosld. 2004:23; Keeny, Hasson and
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McKenna2006:207, 209; Hungt al.,2008:194) Unfortunately only 27 % of the participants
currently treat patients who sustained mandibuwaidgle fractures, posing questions
regarding physiotherapeutic treatment techniquescautionary measures to be considered
and the incidence of reported functional loss bydilaular condyle fracture patients to

remain unanswered by a large number of participants
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7.2.3. Pre-cautionary measures

Pre-cautionary measure Response count for post-Response count for patients

ORIF surgery (n = 6) treated by closed reduction
(n=5)

Soft diet 2 0

No ultrasound directly over the 1 1

surgical area

No resisted exercises 1 1

No forced movements stressingl 1

the joint

No interferential current 1 1

therapy over the surgical area

No dry needling over the 1 1

surgical area

Will contact surgeon regarding 1 1

specific precautionary measures

Prevent bleeding and infection 1 1

Mandibular and TMJ problems 1 1

are not taught in our

undergraduate curriculum. We

do however give handouts to

the students and refer to it as a

self study topic

Table 7.3. Pre-cautionary measures to be considered@hen treating an in-hospital
mandibular condyle fracture patient, following ORIF surgery or closed reduction: as

listed by needs analysis participants.
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Pre-cautionary measures

to be considered when

ORIF surgery

Closed reduction

Response % | Consensus/ Response % | Consensus/
treating an in-hospital
fracture patient None None
Ultrasound directly over thel) Questions | Stability Questions| Stability
surgery area _ _
combined combined

Interferential current > >

_ 18.2 % 50 %
treatment directly over
surgery area
No resisted exercises 36.4 % Stability 41.7 % Stability
Active movements within |} Questions | Stability Questions| Stability
limits of pain combined _

combined
No end range joint ) 45.5% '
50 %
movements
. . - )

Dry needling in the facial | 0 % Consensus| NA Consensus
area
Maintaining a soft diet 63.6 % Stability 50 % Stapi
All of the above 36.4 % Stability 8.3% Stability

Table 7.4. Round three of the Delphi questionnairePre-cautionary measures to be

considered when treating an in-hospital mandibularcondyle fracture patient, following

ORIF surgery or closed reduction.
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Duration of pre-cautionary

Response count for ORIF

Response count for closed

measures surgery patients (n = 5) reduction patients (n = 5)
Two weeks 1 2

Three weeks - 1

Six weeks 1 -

Not currently treating this patien2 2

population, and do not feel

comfortable giving an answer

Table 7.5. Duration of pre-cautionary measures formandibular condyle fractures

treated with ORIF surgery or closed reduction: asisted by needs analysis participants.

Duration of pre-cautionary

ORIF surgery

Closed reduction

measures
Responsg Consensus/ Responsg Consensus/
% Stability/ % Stability/
None None
Two weeks 16.7 % Stability 16.7 % Stability
Three weeks 8.3% Stability 33.3% Stability
Four weeks 16.7 % Stability NA NA
Five weeks NA NA NA NA
Six weeks 58.3 % Stability 50 % Stability

Table 7.6. Round three of the Delphi questionnaire:Duration of pre-cautionary

measures for mandibular condyle fractures treated wh ORIF surgery or closed

reduction.
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The lack of responses to certain needs analysi®ahmhi questionnaire questions may be
due to the fact that many participants, and sowiewrs, are not currently treating patients
who sustained mandibular condyle fractures. Pagitis and reviewers demonstrated
uncertainty when providing answers regarding pdsgieatment techniques and pre-
cautionary measures, as they were not familiar thighclinical presentation of mandibular
condyle fracture patients (Tables 7.3 and 7.4)tiéhaants had the option to refrain from
answering certain questions with which they feltamfortable with, for fear of giving the
“wrong answer”, as commented by one review panehbsr. However, due to the specific
inclusion criteria, all respondents had adequaieitrg and knowledge to provide opinions
regarding the treatment, pre-cautionary measunesdaration of listed pre-cautionary
measures to be considered, when treating mandibotatyle fracture patients (Tables 7.3,
7.4, 7.5 and 7.6). It was of the reviewers’ owoaad if they chose not to reply to a question.
As highlighted by one needs analysis participdrg,uncertainty regarding questionnaire
completion could have been due to the fact thatyevendibular condyle fracture patient
presents and is treated differently, and someqiaatits might have felt uncomfortable to

generalise when providing questionnaire answers.

Pre-cautionary measures to be considered, andutd¢iah of these pre-cautionary measures,
varied considerably between Delphi questionnaimmds and consensus could not be reached
between reviewers (Tables 7.3, 7.4, 7.5 and 716¢. [&ck of inter-reviewer agreement may
again be due to the loss of review panel intereite questionnaire as the rounds progressed,
or could be due to declining reviewer responseseMémalysing the results, it was observed
that six weeks demonstrated a relatively constayit response rate regarding the adherence
to pre-cautionary measures for both patients tdelte ORIF surgery or closed reduction
(Table 7.6). When analysing the responses in Dejpastionnaire round one, for both ORIF
and closed reduction treatments, results showedathaumber of members of the review
panel considered electrotherapy, active movemeritsinvpain limits and no end range
exercises to be of high importance. It would theens apparent that if the above-mentioned
categories were grouped together, consensus shieulceached regarding pre-cautionary
measures. However, when grouped together, it semea@sponses varied even more (Table
7.4). This may be due to the decreased inter-roesplonse rates, as well as a loss in interest
in the study or topic as the questionnaire roundgnessed. The research aimed to minimise
decreasing response rates by limiting the questioenrounds to a maximum of three
(Keeneyet al, 2006:207; Skulmoski and Hartman 2007:11).
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7.2.3. Statements regarding physiotherapy interveidn achieving consensus during the
Delphi questionnaire

All mandibular condyle fracture patients shouldeige physiotherapy as preventative measure

In-hospital visits should consist of post-surgiadlice for ORIF surgery patients

In-hospital visits should consist of advice forsg#d reduction patients

In-hospital visits should consist of active jaw eigses

In-hospital visits should consist of isometric jawiscle exercises

In-hospital visits should consist of jaw muscletthes

In-hospital visits should consist of massage offleéal muscles

In-hospital visits should consist of cervical poatwadvice

Active jaw opening exercise comprises of the patigmtly opening and closing the mouth

An active lateral mandibular exercise comprisethefpatient protruding the mandible then sligl
moving it to the side

An active mandibular protrusion exercise comprigehie patient moving the mandible forward as far

as pain allows

Stretching of the jaw muscles is done by progretgiwedging tongue depressors in the incisal s

increasing the number of depressors as pain allows

Ice can be applied to the surgery area straight afirgery to decrease pain and swelling.

In hospital visits should not consistpassive accessotemporomandibular joint mobilisations (joi

mobilisation done by the therapist)

Physiotherapy evaluation and treatment of manditedadyle fractures, treated with closed reductipn,

can be commenced day one post-operative

Active jaw movements and isometric masticatory rfeusontractions for an intracapsular mandibi
condyle fracture patient, treated by closed reducitan be started day one post-operative

Table 7.7. Statements regarding physiotherapy inteention achieving consensus during

the Delphi questionnaire.
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7.2.4. Statements achieving stability by

guestionnaire (no consensus reached)

the thirdand final round of the Delphi

Statement

Highest percentage scored in the final Delphi

questionnaire round

Physiotherapy evaluation and treatment of
mandibular condyle fractures, treated with OR
surgery, should be commenced day one post-

operative

75 %
E

It was disagreed that posterior-anterior/anterio
posterior condyle movement may give rise to 3

dysfunction of the lower jaw compartment

I-66.6 %

|

The number of in-hospital physiotherapy visits
deemed adequate for mandibular condyle

fractures treated by ORIF surgery

Three visists = 50 %

Until hospital discharge = 50 %

The number of in-hospital physiotherapy visits
deemed adequate for mandibular condyle

fractures treated with closed reduction

As many as deemed effective = 36.4 %

Jaw exercises to be done in front of a mirror tg

prevent incorrect mandibular deviation

Jaw opening = 58 %

Lateral movement = 50 %

Jaw exercises to be done with light guided har
pressure to prevent incorrect mandibular

deviation

dAll =45.5 %

Jaw opening = 45.5 %

Commencement of active jaw movements and

isometric masticatory muscle contractions for an

extracapsular mandibular condyle fracture
patient, treated by closed reduction

After fixation removal = 40 %

Table 7.8. Statements achieving stability

guestionnaire (no consensus reached).

by the tid and final round of the Delphi
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The number of in-hospital physiotherapy treatmémtsnandibular condyle fracture patients,
which was deemed adequate by review panel memharsed significantly between
guestionnaire rounds (Table 7.8). During round tivthe questionnaire 64.3 % of the review
panel members agreed that ORIF surgery patientddhe treated by a physiotherapist until
discharged from hospital. During round three thésrdased to 50 % of the review panel
members indicating that a mandibular condyle fractoatient, treated with ORIF surgery,
should be seen until hospital discharge, and 50 #eoreview panel members indicated that
three visists should be adequate.

For patients treated with closed reduction a tiad noted during questionnaire rounds one
and two towards the patient being treated by aiptherapist until discharged from hospital
(Table 7.8). However, during round three the highesponse, 36.4 %, was received for the
option that patients treated with closed reductivould receive as many treatments as
deemed adequate for each individual patient. Ew&tion in results could be due to a lack
in review panel interest as the questionnaire reuadvanced, or due to the fact that all
mandibular condyle fracture patients differ in thainical presentation. An open channel of
communication between the surgeon and physiotherepiherefore of utmost importance to
establish the most beneficial physiotherapy treatnmeogram for each individual patient
(Pruitt and Epping-Jordan 2005:638; Trott. 2011:5).
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7.2.5. Physiotherapeutic interventions, commencemeaf interventions and exercise

dosages included in a post-surgical exercise protlc

Results indicated that consensus was achieveddiagahe majority of physiotherapeutic
interventions to be included in a post-surgicalreise protocol, indicating inter-reviewer
agreement (Table 7.7). This was substantiateddnature stating that controlled micro-
movements, achieved through pain-free active joiotements, accelerate bone repair after
fractures (Andreaseet al.,2008:17). The mandible has a rich blood supplgbéng
accelerated fracture healing, resulting in mostditaular fractures being united and
consolidated by three weeks post-fracture (Troitl2B).As noted by a participant, pain and
swelling in the jaw area would be present afterstingical treatment of a mandibular condyle
fracture, by either ORIF surgery or closed reduxtinevitably resulting in a decrease in joint
range of motion and function. This is substantidtgdhe studies conducted by Gonzadéz

al. (1992), Worsaae and Thi(tt994), Bevilaqua-Grosset al.(2002) and Hwanegt al.

(2005).

Stability, but not consensus, was achieved reggrdkercises to be performed in front of a
mirror. During round two of the Delphi questionm®ai64.3 % of review panel members
indicated that all exercises should be done intfafra mirror, but during round three there
was a marked decline, of 22.6 %, to 41.7 % of e agreeing that all jaw exercises
should be done in front of a mirror. During therdh@ind final questionnaire round the highest
response recorded were 58.3 % of members of theweganel indicating only jaw opening
exercises should be done in front of a mirror. Maiged distribution of results could be due
to the iterative process within Delphi studias the rounds progressed. As the number of
guestionnaire rounds increases, and thus alsoffine eequired by Delphi reviewers, there
tends to be a fall in the response rates (Keeaziegl., 2006:209, Skulmoski and Hartman
2007:11).

Studies conducted by Hwareg al. (2002); Hwanget al. (2005) and Rikhotso and Ferretti
(2008) included exercises done in front of a mimorwith light guided hand pressure, in
front of a mirror. Light guided hand pressure wamel to decrease incorrect mandibular
movement patterns (Hwargt al., 2002:709; Hwanget al., 2005:114-115; Rikhotso and
Ferretti 2008:223). During this study only stability coulee breached regarding which

exercises should be done with light guided handssune and / or in front of a
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mirror (Table 7.8). In the Delphi questionnairewjapening and lateral movement were the
two exercises, together with the option “all of Hi®ove”, demonstrating the least fluctuation
in responses between rounds, with response pegesntamaining relatively stable between
rounds. Mirror guided jaw opening exercise scor@d &6 during round one, 43 % during

round two and 58.3 % during round three. Mirrordgul lateral mandibular movement scored
37.5 % during round one, 43 % during round two &@d%6 during round three. The answers
received from review panel members for the optiait 6f the above”, included as from

round two, remained fairly consistent between 38.tluring round two and 41.7 % during

round three.

The option for “all of the above”, with regards narror guided jaw exercises being done
with light guided hand pressure, also demonstratethcrease in reviewer response rate from
29 % (round two) to 45.5 % (round three), but caatil not achieve consensus by the final
questionnaire round. As the option, for all lisecercises to be done with light guided hand
pressure, did not form part of the answers provideding round one and was only

introduced to members of the review panel duringndbtwo of the questionnaire, no data

was obtained regarding this answer option durinmdoone.
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Treatment Commencement Response % Round Consensus
Stability/
None

Cervical and post-surgicalDay one post-surgery 66.7 % 3 Stability

advice

Active jaw exercises Day one post-surgery  72.7 % 3 Stability

Isometric jaw exercises Day one post-surgery  66.7 % | 3 Stability

Jaw muscle stretches Out-patient follow-up#5.5 % 3 Stability

after fixation removal

Massage of facial muscles Day one post-surgery %50 3 Stability

Passive accessory TMJ | Out-patient follow-up | 58.3 % 3 Stability

movements by therapist

Table 7.9.Commencement of different treatment modalities afte mandibular condyle

fractures, treated with either ORIF surgery or closed reduction.

Conflicting results were observed during resultlgses regarding the incorporation of a
masticatory muscle stretch into a post-surgicalr@ge regime for mandibular condyle
fracture patients (Table 7.9). Patients tend natpen their mouths with enough force due to
pain, resulting in dysfunctional masticatory reagvé~enget al., 2009:47). Therefore, jaw
muscle stretching should be incorporated in an ags@rprogram as soon as the healing
process allows. Members of the review panel reacleedensus regarding the inclusion of a
masticatory muscle stretch, as well as the dosé&dkeoappropriate stretch. However, in a
question posed later in the questionnaire, membérghe review panel did not reach
consensus regarding the commencement of a jaw engeich. Some reviewers opted for
stretching only being commenced at out-patientofellp, or after fixation removal if
applicable. Fengt al. (2009:48) reported that jaw muscle stretching hgsifscant positive
effects regarding promotion of healing of the ftaetl bone ends, and should be included in a

post-surgical exercise regime as soon as the patmondition allows.
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Consensus was reached with regards to the commenteoh in-hospital physiotherapy
treatment, day one after closed reduction treatne#nta mandibular condyle fracture
(Table 7.9). By the third and final questionnaioeind, only stability was reached regarding
the commencement of in-hospital physiotherapy ineat, day one after ORIF surgery. The
results are supported by studies by Zachariatesd. (2006) and Trott (2011) stating that
internal fixation provides adequate stabilisatialiowing early mobilisation (Zachariades
al., 2006:433; Trott. 2011:5). The statement by Zaelmset al. (2006) and Trott (2011) is
supported by Fengt al. (2009) reporting that rigid fixation allows exemssto commence

immediately, preventing pain and dysfunction (Fehgl.,2009:46).
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Exercise Repetitions at one| Repetitions per | Contraction / Exercise
time day stretch held for | obtained from
Consensus Consensus Consensus
Stability/ Stability/ Stability/
None None None
Isometric jaw 5 Stability 3 Stability 5sec Stability Needs analysis;
muscle contractions contractions (66.7 %) :
(77 %) Delphi round 2
per muscle
(63.3 %)
Jaw opening 5 Stability 3 Consensug NA - Needs analysis;
movements ;
(83.3 %) Delphi round 2
(70 %)
Lateral jaw 5 Stability 3 Stability NA - Needs analysis;
movement movements :
(70 %) Delphi round 2
(75 %)
Protrusion of jaw 3 Stability 3 Stability NA - Needs analysis;
movements ;
(70 %) Delphi round 2
(63.6 %)
Stretch 5 Consensuy 3 Consensug 5sec Stability Needs analysis;
movements (63.6 %) .
(90 %) Delphi round 2
(100 %)

Table 7.10.Delphi questionnaire round three: Exercises and dages.

Responses regarding active exercise dosages Viagigeeen Delphi questionnaire rounds
(Table 7.10). The varying in dosage prescriptiagarding active exercise dosage could be
due to the fact that the review panel consistetirafe different professions. From round two,
guestions pertaining to exercise dosage were ghupmuping of exercise related questions
enabled the researcher to separately analyse angiven by dental surgeons and maxillo-
facial surgeons from those answers given by physiapists.

After the completion of round two of the Delphi gtiennaire, a request from a member of

the review panel resulted in the restructuring bé texercise dosage questions. The
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restructuring of these questions meant that altoks® dosage questions were again included
in the third and final Delphi questionnaire round.

Data analyses indicated that the majority of esercilosage related questions reached
consensus between physiotherapists, with the masitlial surgeons and dentists only
achieving consensus on 50 % of questions regaeheecise dosages, possibly due to their
lack of practical experience regarding the presionp of post-surgical exercises.
Physiotherapists achieved consensus on nearly 80 ésercise dosage questions, with the
remaining 30 % of questions achieving between 7@rb 76 % inter-reviewer agreement
(consensus regarded as 80 % inter-reviewer agrdgnikrstrating that it is well within the
scope of practise of physiotherapists to executk @ntinue with post-surgical exercise

prescriptions.

Results regarding the dosage of isometric mastigatwuscle contractions from the final
Delphi questionnaire round, demonstrated that thgnty of reviewers indicated that five
repetitions of an isometric contraction per mastiocamuscle, repeated three times per day,
was sufficient in the production of masticatory wlascontraction and slight accessory TMJ
movements (Table 7.10). When compared to reseanté by Rocabado (1983) and Morrone
and Makofsky (1991), isometric jaw mucle contractiepetitions and daily dosages differed
only slightly. Rocabado (1983) prescribed each miim jaw muscle contraction to be
maintained for six seconds, six repetitions pertioa®ry muscle, and repeated six times per
day. Morrone and Makofsky (1991) prescribed eachitric masticatory muscle contraction
to be maintained for two seconds, five repetitipas masticatory muscle done, and repeated
five times per day. The study results concluded inaewers deemed it satisfactory for each
masticatory muscles’ isometric contraction to beinta@ned for five seconds, with five
contractions done per masticatory muscle, repethtert times per day. Trott (2011) also

prescribed isometric jaw exercises, but providedetailed exercise dosage.

According to Rocabado’s study (1983), six repetiof active jaw opening should be done,
repeated six times per day. However, Morrone ama#td¥sky’s (1991) study suggested five
repetitions of jaw opening, repeated five times ¢gh@y. Active jaw opening exercises were
also mentioned in Trott's (2011) study, but onleguribed to perform six repetitions at a

time, with no mention of daily repetition dosages Austrated in Table 7.10, this study

144



Chapter 7: Summary of the conducted research, s88mu and recommendations

found that five repetitions of jaw opening, repedateree times per day is deemed satisfactory

by review panel members.

The review panel members deemed it suitable fer fdépetitions of active lateral mandibular
movement to be repeated three times per day. Tiigestconducted by Thiele and Marcoot
(1985) and Trott (2011) both prescribed lateral dilamar jaw exercises, but provided no

detailed exercise dosage.

According to review panel members, three repetitiohactive mandibular protrusion should

be repeated three times per day.

Trott (2011) prescribed jaw muscle stretches, t@@mamenced as soon as fixation and the
maxillo-facial surgeon allow it, but mentioned nasdge. She suggested only for the exercise
to be continued until the maximum tolerated ranigemovement is achieved. Five jaw muscle
stretches, each stretch held for five seconds, Weemmed satisfactory by the review panel
members. Consensus was reached between reviewethdehjaw muscle stretches should be

repeated three times per day.

Studies conducted by Bevilaqua-Grostoal. (2002); Hwanget al. (2002); Hwanget al.
(2005); Zachariadest al. (2006) and Fengt al. (2009) all suggested post-surgical exercises
for mandibular condyle fracture patients, but maméd no exercise dosage. Nicolakis,
Erdogmus, Kopf, Nicolakis and Piehslinger (2002pvided similar TMJ exercises as the
above mentioned studies, for patients diagnoseld gviinio-mandibular disorders, but also

mentioned no exercise dosage.

When compared to the general principals regardvegoise prescription, the exercise dosage
suggested by the Delphi review panel correlategh8yi with the general exercise
prescription guidelines proposed by literaturemstric exercises are usually the first form of
strengthening after injury, especially if severanpar immobility is present. Isometric
exercises have also been proven to increase merisdleance (Kisner and Colby 2007:163).
Brukner and Kahn (2002:145) proposed isometric@ses to be held for five seconds, with
a ten second rest period, repeated ten times. tsonesercise sets should then be repeated

frequently throughout the day. No mention was mafidaily dosage (Brukner and Kahn
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2002:145). Kisner and Colby (2007:169) proposed ig@metric exercises be held for six to
ten seconds at a time, with no mention of the nurobdaily repetitions to be done.

Active exercises aimed at muscle strengthening ldhbe started as soon as possible, and
done within the patient's pain limits (Brukner akéhn 2002:172). Literature suggests

dosages ranging from one set of eight to twelveetitepns of each exercise (Gormely and

Hussey 2005:111) to two to three sets of six tolweveepetitions of each exercise to be

performed by the patient (Kisner and Colby 2007)188 enhance muscle endurance Kisner
and Colby (2007:163) suggests three sets of 400twepetitions of each exercise. Post-

surgical exercise prescription guidelines advoealt®v number of repetitions (only one set),

performed at low intensity, to be repeated sevianaés per day. As the healing process
progresses, the number of sets of repetitions rmeeased gradually (Kisner and Colby

2007:163).

Musculotendinous flexibility is improved by maint&g a pain-free muscle stretch for a
minimum of 15 seconds, progressing to a maximu®Oafeconds as healing occurs (Brukner
and Kahn 2002:172-172).

In 1920, exercise was formally recognised as pathe physiotherapy profession by the
Charted Society of Physiotherapy (Gromley and Hus(®05:3). According to the South
African Physiotherapy Society, a physiotherapistdgarded as an expert in the field of
exercise therapy (http://www.physiosa.org.za), sujpg the fact that a physiotherapist is
the most likely choice of healthcare professiohat should execute and evaluate progression
of a post-surgical exercise regime for mandibulandyle fracture patients. After
intermaxillary fixation release, the physiotherapigill be the healthcare professional
consulting with patients more frequently than thaxitio-facial surgeons and therefore the
physiotherapist should supervise and progressuthetibnal exercise program (Trott 2011:5).
This view corresponds with results obtained fronnthers of the review panel during the

execution of this study.
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7.2.6. Symptoms warranting physiotherapeutic intervention, if mandibular condyle
fracture patients are not routinely to be seen by aghysiotherapist: Needs analysis

questionnaire

Symptom Results
TMJ joint stiffness 100 %
TMJ pain 85.7%
Facial muscle pain 85.7 %

A loss of function regarding speech and | 85.7 %

chewing

Incorrect jaw movements 71.4 %

n=38
Table 7.11. Symptoms warranting physiotherapeutic intervention, if mandibular
condyle fracture patients are not routinely to be een by a physiotherapist: Needs

analysis questionnaire.

The need for physiotherapy intervention in thettresant of mandibular condyle fractures has
been highlighted in a South African conducted st{Rikhotso and Ferretti 2008:226), and is
substantiated by the results of this study.
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7.3 Response rates: Delphi questionnaire

During the Delphi questionnaire the inter-rouncomsse rates were as follows: a 20 % drop
in response rate during round one, a 12 % drojmgudund two, and a 14 % response rate
drop during the final questionnaire round. The dropesponse rates were in accordance to
those reported in previous Delphi studies: 24 %aase rate drop per round (Hassan in
Keenyet al.,2006:209) and an average response rate drop of (Hutget al.,2008:194).

As mentioned by Keengt al.(2006:207) a downfall of questionnaire based retemrthe

low response rates. During the Delphi questionraidecline of 20 % in responses between
round one of the questionnaire (16 / 20 = 80 %arses) and round three (12 / 20 = 60 %)
were noticed. This decline in response rates betwaend one and three of the Delphi
questionnaire could result in a response biasifttrition rate is substantial (Keeeyal.,
2006:209), but by the end of the final questiomaiund the attrition rate was only eight
review panel members. Observing the inter-roundaeses from members of the review
panel the drop-out remained low. Drop-out duringna one was four review panel
members, whilst during both round two and rounde&honly two review panel members
dropped out. An inter-round response rate of 00e¥8vas maintained throughout all three
rounds. The high response rate between roundsatiagastory when compared to similar
Delphi studies, and yielded an adequate numbeataf th obtain consensus and stability
regarding all questions posed to the review pavigde§-Tappinget al.,1990:450; Keengt

al., 2006:209; Hungpt al.,2008:194).

As physiotherapists are increasingly considerirsgaech an important part of their
professional role, it was expected for physiothistago be more compliant with their
responses during the Delphi questionnaire (KamweR0d2:23). The research study was
predominantly physiotherapy based, which could oute to the fact that no
physiotherapists dropped out during the Delphitad the study might be of more interest
to physiotherapists. The nature of a Delphi quesire may also contribute to declining
response rates, as the same questionnaire isedpesént out until consensus is reached
between members of the review panel (Keenal.,2006:209; Hungpt al.,2008:194). This
may result in members of the review panel losingrast in the study during subsequent
rounds.
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Kelley et al.(2003:264) and Keenest al. (2006:207) stated that participants who are
recruited personally by the researcher tend to havigher response rate, and thus the
researcher attempted to minimise the drop-out lope@maging interest, ownership and active
participation of review panel members as well d®¥ang up non-responders with tenacity
and persistence. Reviewer drop-out was minimisedooyacting participants personally via
e-mail, sending reports after each round statinighvhuestions reached consensus and by

sending weekly reminders to non-responders.

7.4 Implementation of findings and recommendations

As indicated by literature, studies have been cotetl utilising various post-surgical
exercise protocols, but until now no unifying crideexist on the type and dose of functional
exercises for patients presenting with mandibutardyle fractures (Bevilaqua-Grossbal.,
2002:271; Yun and Kin2005:1576; Fengt al, 2009:46). Previous studies’ exercise regimes
varied in dosage, exercise types and was providethé surgeons themselves with no
physiotherapy interventions included. This highleghthe need for a specific physiotherapy
exercise protocol to prevent any possible lossun€fion acquired by patients who sustained
mandibular condyle fractures. Physiotherapists t@vedvanced understanding of how the
human body moves and what prevents it from movipirally, and are therefore proposed
as experts in the field of pain relief, joint maddltion, exercise therapy and correcting faulty
movement patterns (http://www.physiosa.org.za).réfuge, physiotherapists should be able
to provide an expert rehabilitative service to gat$ who sustained mandibular condyle
fractures, aiding quicker recovery, slowing joiegéneration after trauma, reduce in-hospital
stay and reduce the time demands placed on themusgbusy surgical schedule to also

provide home advice and exercise prescription.

The results of the study will be made availableh® physiotherapy departments of all the
South African universities involved with physiotapy training, as well as to the South
African Orthopedic Manipulative Physical Therapy oGp, for possible further

implementation in the curriculum and OMPT courskee Btudy results will also be presented
to the maxillo-facial departments of all South &&n universities concerned with maxillo-

facial training, for possible implementation in thariculum.
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Participants and review panel members who partadioth the needs analysis and Delphi
guestionnaires, would have access to the finaltsegsmithout compromising anonymity. The
study results will be submitted as an article whimbuld possibly be published in an
accredited journal to create awareness amongst llofagial surgeons, as well as
physiotherapists, regarding the role physiothemamyld play in the treatment of mandibular
condyle fracture patients, and to open a new fielghysiotherapists. The study provided a

platform for expanding the evidence-base for phheiapy in maxillo-facial conditions.

The needs analysis gathered evidence regardingdbd for a post-operative intervention
program for patients who sustained mandibular cnéhactures. The study results of the
Delphi questionnaire finally provided a proposedtpaperative physiotherapy intervention
protocol for mandibular condyle fracture patieritg, utilising opinions provided by known

experts in the field, for possible use in furthegsearch studies and ultimately
implementation. Further research should comprisa ebntrol and experimental group in
order to investigate the efficacy of the proposedtipperative intervention protocol before

implementation.

150



Chapter 7: Summary of the conducted research, s88mu and recommendations

7.5 Limitations

As the study investigated an area where very fewtlSd\frican physiotherapists are
currently actively practicing in, reviewers showadcertain number of unwillingness to
participate in the research study. The unwillingnasvards study participation resulted in
the researcher not being able to increase thenafigiample size. Some participants and
reviewers also demonstrated hesitance when angygtiastions regarding physiotherapy
treatment for mandibular condyle fractures, as tldey not necessarily have practical
experience in the physiotherapy treatment of mandibcondyle fracture patients. This

resulted in some needs analysis questions not beismgered by all participants.

To prevent a decrease in the needs analysis gaeatre validity, the inclusion and exclusion
criteria for the needs analysis questionnaire cteldadjusted according to the participants’
clinical experience. Questions were worded for dkequately trained physiotherapist, but
who did not necessarily have the clinical exposwgarding mandibular condyle fracture
patients. A recommendation for further researcHdbe to separate the questions: the same
guestion (1.1) to be answered by the participard tdis the necessary clinical exposure, and

(1.2) to be answered by the adequately trainedcpeanht with no clinical exposure.

The small needs analysis sample size could havedp@ghreat due to misrepresentation of
results therefore care was taken when interpreieeds analysis results. However, as the
needs analysis enquired regarding the need forigthgsapy in a currently unexplored area

in South African physiotherapy, the results weiléapplicable and of value.

There is a strong possibility that recall bias rhaye been present in the questions relating to
patient reported functional loss in-hospital anddiiow-up after ORIF surgery or closed

reduction for mandibular condyle fractures.

As the majority of respondents were physiotherapighich could introduce bias, in that
physiotherapists will feel that physiotherapy isaluable to mandibular condyle fracture

patients.

The responses of certain questions were groupadhteq “strongly agree” and “agree” were

grouped together; “disagree” and “strongly disagreere grouped together. This grouping
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could be viewed as a study limitation, as it regsliextra time for the researcher to group and
verify the results obtained. A recommendation farttfer research would be to have three
options available (agree, disagree or undecided)etuire participants to provide clear

answers.

Inter-reviewer consensus could not be reached lajquaktions posed to reviewers, possibly

due to the differing nature of reviewers’ spectiisn fields.

The Delphi questionnaire was not re-distributedetoewers until consensus on all questions
were acheived, a maximum of three rounds weretsaetviewers. Keenegt al.(2008:207)
found in their discussion of the Delphi technigumat the number of questionnaire rounds
may be decreased to minimise drop-out due to resgarfatigue. Studies cited in Keeety

al. (2008:207) found that response exhaustion stadsdar after two questionnaire rounds,
especially with busy and timestrapped cliniciartsiswas reflected in literature where the
number of Delphi questionnaire rounds varied betwees and four (Keengt al.,

2008:207).
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7.6 Conclusion

Dimitroulis (1998) described the aim of physiothmra with regards to the TMJ and
mandible, to be the restoration of normal mandibtuaction by relieving musculoskeletal

pain and to promote healing of injured tissue (Dioulis 1998:193).

The aim of the study was to perform a needs arsabsiongst maxillo-facial surgeons and
physiotherapists in South Africa, regarding the chdéer a post-operative physiotherapy
intervention program for patients who sustained aitaudar condyle fractures. The study also
aimed to determine the content of a proposed pustative physiotherapeutic intervention
program for patients who have sustained mandibctendyle fractures, using the Delphi

technique.

The study results were obtained by conducting asi@malysis (amongst physiotherapists
and maxillo-facial surgeons) and a Delphi questioren(amongst physiotherapists, maxillo-

facial surgeons, and dental surgeons) by meangdfenic questionnaires.

The study results confirmed that, according to expepinion, post-operative
physiotherapeutic intervention for patients whotaued mandibular condyle fractures is of
utmost importance. Even though questions pertainingxercise dosages only achieved
stability, the results regarding exercises to lmdusted in a post-operative physiotherapeutic
intervention provides information to be able to @ilen a comprehensive exercise program,
together with proposed exercise dosages. The sestiithe study was used to compile a
proposed post-operative intervention protocol fanaibular condyle fracture patients, by
the researcher, which can be implemented as pdurthfer research studies to assess the

proposed intervention protocol’s viability and eéfcy (Addendum O).

As discussed in the studies conducted by Bevilagmssoet al. (2002), Yun and Kim
(2005) and Fenget al. (2009) there are currently no unifying criteriagaeding the
physiotherapeutic management of mandibular condidetures. However, the need for
adequate and prompt physiotherapy treatment in ibalad condyle fracture patients was
emphasised by a South African study conducted lihd®s0 and Ferretti (2008), and also

proposed by the results of the needs analysishtenBe¢lphi questionnaire of this study.

Due to the fact that facial trauma is a major caafSEMJ cartilage degeneration, and intra-

articular pathology, it is necessary to recognieeiimpact of trauma to the TMJ and provide
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adequate treatment for this patient population (dmd Kim 2005:1576). As discussed in
chapter 7, the Delphi questionnaire proposed varinterventions to be included in the post-

operative rehabilitation of mandibular condyle fraes.

It is advised that patient specific pre-cautionargasures, and the duration of these pre-
cautionary measures, should be discussed with t@élloifacial surgeon as each patient’s

clinical presentation differs.

The results of this current study provided a platfdor expanding the evidence-base for
physiotherapy in maxillo-facial conditions. The dyuprovides a baseline for further clinical
studies regarding a post-operative physiotheraggyvantion for mandibular condyle fracture
patients, and the implementation of the proposedt-pperative physiotherapeutic
intervention program. The post-operative physiaipgrintervention program developed in
this current study was developed in an evidencedagy, which does not guarantee its
efficacy in the prevention of complications amonpatients who underwent maxillo-facial

surgery following a mandibular condyle fracture.
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Summaries

A SUMMARY OF THE RESEARCH CONDUCTED

Research title:The development of a physiotherapy interventiogpam for closed or open

reduction and / or internal fixation of mandibutandyle fractures.

The aim of the study was to perform a needs arsmbsiongst maxillo-facial surgeons and
physiotherapists in South Africa, regarding thechiee a physiotherapy intervention program
for patients who sustained mandibular condyle tnaas. Furthermore, the study also aimed
to compile a proposed physiotherapeutic interventgzogram for the management of

mandibular condyle fractures, by utilising the Delmethod.

The study consisted of two sets of internet quesadres, sent out to experts in the fields of
physiotherapy, maxillo-facial surgery and dentabsons. The first part of the research
comprised of a needs analysis questionnaire, aimddtermine the need for physiotherapy
intervention for mandibular condyle fracture pat#emhe needs analysis questionnaire was
sent out to qualified experts in the specific fiedde physiotherapist and one maxillo-facial

surgeon from each of the training institutions outh Africa.

The returned results were analysed by the reseaacidea biostatistician, and a definite need
for physiotherapy intervention for mandibular coledfyacture patients was identified. From
the needs analysis questionnaire an online questity with statements regarding the type
and dosage of a suitable physiotherapeutic tredtpretocol, was sent out to a further 20
experts in the fields of physiotherapy, maxilloi#dsurgery and dental surgery. Experts for
the Delphi questionnaire included national andriva&onal physiotherapists, maxillo-facial
surgeons and dental surgeons. After receiving vweaieesponses after each questionnaire
round, the questionnaire was adjusted accordimgviewer comments, with the aim of
achieving consensus on all questions / statemesedato reviewers. Any questions not
achieving consensus between reviewers and any ta¢evreents made by the reviewers were
included in the second and third rounds of thisstjpanaire. There were only three rounds of
the Delphi questionnaire. For each round a two weslod for completion was allowed.
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This research study was not conducted on patientsaohospital or university setting. As no

treatment was administered, there was no riskda-sffects for study participants.

Physiotherapists are regarded as experts in tlikdigoain relief, joint mobilisation, exercise
therapy and correcting faulty movement patterngyTéan provide an expert rehabilitative
service to patients who sustained mandibular cendrdctures, aiding quicker recovery,
decreasing joint dysfunction after trauma, prevenaind treating jaw joint dysfunctions and
pain, reduce in-hospital stay and reduce time desgplaced on the maxillo-surgeon

regarding home advice and exercise prescription.

Value of the study:

* A proposed suitable physiotherapy intervention paog for mandibular condyle

fracture patients was developed.

* The current study provides a baseline for impleiatgon of the proposed intervention
program in further research studies.

» By focusing on physiotherapy-based treatment arsgareh, a new avenue for
physiotherapy was explored and the advantages fefrireg mandibular condyle

fracture patients to physiotherapy, was presented.

Key terms: mandibular condyle fractures; physiotherapy for miéular condyle fractures; exercise;
rehabilitation for mandibular condyle fractures;osled reduction for mandibular condyle fractures;
open reduction and internal fixation for mandibuleondyle fractures; temporomandibular joint;

trismus treatment; needs analysis; Delphi questainmen
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‘N OPSOMMING VAN NAVORSING UITGEVOER

Navorsings titel: The development of a physiotherapy interventiongpam for closed or

open reduction and / or internal fixation of mandi#y condyle fractures.

Die studie wat uitgevoer is het gepoog om ‘n betedefpaling te doen onder kaak-, gesig-
en mondchirurge asook fisioterapeute in Suid-Afrikakende die behoefte aan ‘n
fisioterapeutiese intervensieprogram vir pasiérae mvandibulére kondiel frakture opgedoen
het. Die navorsingstudie het ook gepoog om ‘n vestglde fisoterapeutiese intervensie

program te ontwikkkel vir pasiénte met mandibulésadiel frakture.

Die studie het bestaan uit twee stelle interneelyste, uitgestuur aan kenners in die areas
van fisioterapie, kaak-, gesig- en mondchirurgietamdheelkunde. Die eerste gedeelte van
die navorsing het uit ‘n behoeftebepalings vraelysstaan, om die behoefte vir
fisioterapeutiese intervensie vir mandibulére kehdiraktuur pasiénte te bepaal. Die
behoeftebepalings vraelys is uitgestuur aan gekgedirde kenners in die spesifieke veld:
een fisioterapeut en een kaak-, gesig-, en mongchiran elk van die opleidingsentrums in
Suid-Afrika. Die terugbesorgde resultate is geaeali deur die navorser en ‘n biostatikus, en
‘n definitiewe behoefte aan fisioterapie intervensir pasiénte met mandibulére kondiel
frakture is geidentifiseer. Vanuit die behoeftelhega vraelys is ‘n internet vraelys met
stellings rakende die tipe en dosering van ‘n deskisioterapeutiese behandelingsprotokol
ontwikkel en uitgestuur aan ‘n verdere 20 kennerdié areas van fisioterapie, kaak-, gesig-
en mondchirurgie en tandheelkunde. Die Delphi ysadiet nasionale en internasionale
fisioterapeute, kaak-, gesig- en mondchirurge addese ingesluit. Na elke vraelys rondte is
deelnemer terugvoer verwerk en is die vraelys gaamena gelang van deelnemer
opmerkings, met die doel om konsensus te bereikligrvrae / stellings. Alle vrae wat nie
konsensus onder deelnemers bereik het nie, en rawe stellings deur deelnemers gemaak,
was verwerk om deel te word van die tweede en deyddtes van die vraelys. Daar was
slegs drie rondtes van die Delphi vraelys, metdtiopingsperiode van twee weke toegelaat

vir elke rondte se vraelys.

164



Chapter 9: Summaries

Die navorsingstudie is nie uitgevoer op pasiénte,'ni hospital of universiteit opset
nie.Aangesien daar geen behadeling toegedien wasvas daar geen risiko of newe-effekte

vir deelnemers aan die studie nie.

Fisioterapeute word geag as kenners in die areapyanerligting, gewrigsmobilisasie,
oefeningsterapie en die korrigering van foutiewevédgingspatrone. Fisioterapeute kan ‘n
gespesiliseerde rehabilitatiewe diens bied aanéptesiwat mandibulére kondiel frakture
opgedoen het. Die intervensie program sal herstesnel, gewrigsdisfunksie na trauma
verminder, temporomandibulére gewrigsdisfunksie €yn voorkom en behandel,
hospitaalverblyf verminder, asook die eise gestai die kaak-, gesig-, en mondchirurg

rakende tuisadvies en oefeningsvoorskrif, verminder
Waarde van die studie:

* ‘'n Voorgestelde gepaste fisioterapeutiese intelieenqsogram vir pasiénte met
mandibulére kondiel frakture is ontwikkel.

» Die huidige studie bied ‘n grondslag vir die impkmasie van die voorgestelde
intervensie program in verdere navorsingstudies.

» Deur te fokus op fisioterapeutiese behandelings@&rorsing, is ‘n nuwe area vir
fisioterapie verken, asook die voordele van dievysing van mandibulére kondiel

fraktuur pasiénte na ‘n fisioterapeut aangebied.

Key terms: mandibular condyle fractures; physiotherapy for miéular condyle fractures; exercise;
rehabilitation for mandibular condyle fractures;osled reduction for mandibular condyle fractures;
open reduction and internal fixation for mandibuleondyle fractures; temporomandibular joint;

trismus treatment; needs analysis; Delphi questanmen

165



Index of addenda

Addendum A: Ethical approval of study (pre-Delpghiestionnaire formulation)
Addendum B: Ethical approval following amendmentde to study
Addendum C: Recruitment letter (Needs Analyses)

Addendum D: Needs Analyses questionnaire

Addendum E: Ethical approval of study (post-Delplestionnaire formulation)
Addendum F: Recruitment letter (Delphi questiareja

Addendum G: Informed consent form (Delphi questaire)

Addendum H: Instruction leaflet (Delphi questiomaa

Addendum |: Delphi questionnaire: Round one

Addendum J: Report: Delphi questionnaire, rounel on

Addendum K: Delphi questionnaire: Round two

Addendum L: Report: Delphi questionnaire, round tw

Addendum M: Delphi questionnaire: Round three

Addendum N: Report: Delphi questionnaire, roun@é¢hr

Addendum O: A proposed physiotherapeutic intereengirogram for the

management of mandibulardyte fracture patients

166



Addendum A: Ethical approval of study (pre-Delphi cquestionnaire
formulation)




UNIVERSITY OF THE
FREE STATE FS

UNIVERSITEIT VAN DIE

VRYSTAAT
YUNIVESITHI YA

Research Division

Internal Post Box G40 E-mail address: StraussHS@ufs.ac.za
@ (051) 4052812

Fax (051) 4444359

Ms H Strauss 2012-03-09

MS A VAN DER MERWE REC Reference nr 230408-011
PO BOX 43567 IRB nr 00006240
HEUWELSIG

BLOEMFONTEIN

9332

Dear Ms van der Merwe

ECUFS NR 05/2012

PROJECT TITLE: THE DEVELOPMENT OF A PHYSIOTHERAPY INTERVENTION PROGRAM
FOR CLOSED OR OPEN REDUCTION AND/OR INTERNAL FIXATION OF MANDIBULAR CONDYLE
FRACTURES.

o You are hereby kindly informed that the Ethics Committee approved the above project at the
meeting held on 6 March 2012 after the first round of the Delphi questionnaire had been
developed and submitted to the Ethics Committee.

o Committee guidance documents: Declaration of Helsinki, ICH, GCP and MRC Guidelines on
Bio Medical Research. Clinical Trial Guidelines 2000 Department of Health RSA; Ethics in
Health Research: Principles Structure and Processes Department of Health RSA 2004:
Guidelines for Good Practice in the Conduct of Clinical Trials with Human Participants in South
Africa, Second Edition (2006); the Constitution of the Ethics Committee of the Faculty of Health
Sciences and the Guidelines of the SA Medicines Control Council as well as Laws and
Regulations with regard to the Control of Medicines.

o Any amendment, extension or other modifications to the protocol must be submitted to the
Ethics Committee for approval.

o The Committee must be informed of any serious adverse event and/or termination of the study.

° A progress report should be submitted within one year of approval of long term studies and a
final report at completion of both short term and long term studies.

o Kindly refer to the ECUFS reference number in correspondence to the Ethics Committee
secretariat.

Yours faithfully

|
CHAIR: ETHICS C\ MMITTEE

Cc Ms RY Barnes B

-—

Wl
e

205 Nelson Mandela Drive/Rylaan, Park West/Parkwes, Bloemfontein 9301, South Africa/Suid-Afrika @
P.0. Box/Posbus 339, Bloemfontein 9300, South Africa/Suid-Afrika, T: +27(0)51 401 9111, www.ufs.ac.za



Addendum B: Ethical approval following amendments nade to study




UNIVERSITY OF THE
FREE STATE

UNIVERSITEIT VAN DIE

VRYSTAAT
YUNIVESITHI YA
FREISTATA

Research Division :
Internal Post Box G40 E-mail address: StraussHS@ufs.ac.za

@ (051) 4052812
Fax (051) 4444359
Ms H Strauss 2012-09-25

REC Reference nr 230408-011
IRB nr 00006240

MS A VAN DER MERWE
PO BOX 43567
HEUWELSIG
BLOEMFONTEIN

9332

Dear Ms van der Merwe

ECUFS NR 05/2012

PROJECT TITLE: THE DEVELOPMENT OF A PHYSIOTHERAPY INTERVENTION
PROGRAM FOR CLOSED OR OPEN REDUCTION AND/OR INTERNAL FIXATION OF
MANDIBULAR CONDYLE FRACTURES.

o You are hereby kindly informed that the Ethics Committee approved the following at the
meeting held on 18 September 2012:

* Amendment to study population

* In the approved protocol it was stated that there were seven (7) physiotherapy
training institutes in South Africa. Due to a typing error, it should have been
eight (8) physiotherapy training institutes instead of seven (7).

o Committee guidance documents: Declaration of Helsinki, ICH, GCP and MRC Guidelines
on Bio Medical Research. Clinical Trial Guidelines 2000 Department of Health RSA: Ethics
in Health Research: Principles Structure and Processes Department of Health RSA 2004:
Guidelines for Good Practice in the Conduct of Clinical Trials with Human Participants in
South Africa, Second Edition (2006); the Constitution of the Ethics Committee of the
Faculty of Health Sciences and the Guidelines of the SA Medicines Control Council as well
as Laws and Regulations with regard to the Control of Medicines.

° Any amendment, extension or other modifications to the protocol must be submitted to the
Ethics Committee for approval.

° The Committee must be informed of any serious adverse event and/or termination of the
study.
o A progress report should be submitted within one year of approval of long term studies and

a final report at completion of both short term and long term studies.

sy

i i th Africa/Suid-Afrika @
205 Nelson Mandela Drive/Rylaan, Park West/Parkwes, quemfoptem 9301, Sou ~
P.0. Box/Posbus 339, Bloemfontein 9300, South Africa/Suid-Afrika, T: +27(0)51 401 9111, www.ufs.ac.za ’V‘



° Kindly refer to the ECUFS reference number in correspondence to the Ethics Committee
secretariat.

Yours faithfully

PROF WH KR/GER
CHAIR: ETHICS COMMITTEE

/



Addendum C: Recruitment letter (Needs Analysis)




UNIVERSITY OF THE
FREE STATE | l F 5
UNIVERSITEIT VAN DIE
VRYSTAAT
YUNIVESITHI YA I lV
FREISTATA

Dear Participant

INFORMATION REGARDING THE NEEDS ANALYSIS QUESTIONNA IRE TO BE
CONDUCTED

The development of a physiotherapy intervention prgram for closed or open reduction

and / or internal fixation of mandibular condyle fractures.

| am currently a M.Sc. student (PhysiotherapyhatWniversity of the Free State (UFS). Part
of my postgraduate degree involves the executiamresearch study. Research is the process
to learn the answer to a question. In this stuagnt to learn what physiotherapists can do to
help patients who sustained fractures of the maralilcondyle (top part of the jaw joint)

recover quicker and with fewer complications.
| am inviting you to participate in this resear¢hdy.

The mandible is most affected by trauma to thealaaiea, in approximately 80 % to 81.3 %
of cases, and has a potentially serious impact a@utim function and facial features
(DeFabianis 2002:268; Fenegt al., 2009:46; Singh 2009:18). A South African study
conducted by Rikhotso and Ferretti (2008:222) dtdleat condyle fractures accounted for
27% to 57% of all mandibular fractures. Fracturethe condyle are the most controversial

type of fracture when diagnosing or treating tive gaea (Zachariadist al2006:421).

Working closely with dentists as well as maxillaidsurgeons, the researcher has seen many
mandibular condyle fracture patients who struggleggain their mandibular function, as
well as struggle with persistent pain and lack ajuth opening, after the intermaxillary
fixation was removed. One of the main complaintswigeons is their lack of time to teach
the patients post-surgical exercises and to eritkegeare doing them correctly. As surgeons
are on a tight surgical schedule, they do not abNawe the time to explain the much needed
post-surgical exercise regime as well as the hodvica to these patients. Physiotherapists
are proposed as experts in the field of pain rej@ht mobilisation, exercise therapy and

correcting faulty movement patterns. They shouldble to provide an expert rehabilitative



service to patient'svho sustained mandibular condyle fractures, aidjogker recovery,
decreasing joint destruction after trauma, redundtbspital stay and reduced time demands

by the surgeon regarding home advice and exercesepption.

The study aims to perform a needs analysis amomggkillo-facial surgeons and
physiotherapists in South Africa, regarding the cpated need for a post-operative

physiotherapy intervention for patients who sugdimandibular condyle fractures.

What is involved in the studyrhis questionnaire is sent out to experts in spiscific study
field. Experts include one physiotherapist and maillo-facial surgeon from each of the

training institutions in South Africa.

You are invited to complete the attached questimanand submit it to the researcher by
clicking on the “submit” button after completiono will not be asked to complete another

needs analysis questionnaire.

This questionnaire should take no more than 20 rsto complete.

Your participation in the study is purely voluntarylease note that by completing and
returning the questionnaire to the researcher yewaluntarily agreeing to participate in this
research study. You will remain anonymous and ylata will be treated confidentially at all
times. Absolute confidentiality cannot be guaradteBersonal information may be disclosed
if required by law. You may withdraw from this sju@t any given moment during the

completion of the questionnaire.

As there are no treatments administered, theraaresks to participants.

No remuneration will be provided for study partatiion. No costs will be incurred by

participants.

Permission has been obtained from the Ethics Cammendit the Faculty of Health Sciences of
the University of the Free State. You may conthet Ethical committee at the Medical
Faculty of the University of the Free State if yiloave any queries regarding your rights as
research participant. Contact number: +2751-402281



The study protocol is available on request. Reso#g be published.
Please contact the researcher if more clarity ésleé
Phone: +2782 446 4923

E-mail: anke@gonzales.co.za

Fax: 086 653 3538

Yours truly

Anke van der Merwe

(Researcher) (Physiotherapist)



Addendum D: Needs Analysis questionnaire




Needs analyses.

You have been asked to participate in a research study. Please note that by completing this questionnaire you are
voluntarily agreeing to participate in this research study. You will remain anonymous and your data will be treated
confidentially at all times. You may withdraw from the study at any given moment during the completion of the
questionnaire. The results may be published.

1. In which field is your current profession?
O Maxillo-facial surgery field

O Physiotherapy

Comments

2. How long have you been practising in this field?

A

3. Please mark your gender below

Comment

4. In which working environment are you currently practising?

O University lecturer
O Clinical supervisor

O Public and private sector
O Other (please specify)

Other (please specify)

Page 1



Needs analyses.

5. Do you currently treat patients, in-hospital, who sustained mandibular condyle
fractures?

Comment
| |

6. Do you currently treat patients, out of hospital, who sustained mandibular condyle
fractures?

O Yes
O
Comments

7. Which treatment modalities do you, or would you, administer for mandibular condyle
fractures? List all used modalities.

v

8. How many, in-hospital, mandibular condyle fracture patients complain of functional
loss after ORIF (open reduction and internal fixation) surgery?

O 0-10%

O 11-49%
O 50-79%
O 80-100%

9. How many, in-hospital, mandibular condyle fracture patients complain of functional
loss after closed reduction and internal fixation?

O 0-10%

O 11-49%
O 50- 79%
O 80-100%




Needs analyses.

10. How many mandibular condyle fracture patients complain of functional loss at
follow-up, after ORIF (open reduction and internal fixation) surgery?

11. How many mandibular condyle fracture patients complain of functional loss at
follow-up, after closed reduction and internal fixation?

Comments

12. Which pre-cautionary measures should be considered when treating a mandibular
condyle fracture patient, day one after ORIF (open reduction and internal fixation)

surgery?

13. How long should these pre-cautionary measures for mandibular condyle fractures
treated by open reduction and internal fixation (ORIF) surgery be adhered to, if any?

a

14. Which physiotherapeutic treatment modalities are contra-indicated when treating a
mandibular condyle fracture patient after ORIF (open reduction and internal fixation)
surgery?

15. Which pre-cautionary measures should be considered when treating a mandibular
condyle fracture patient, day one after closed reduction and internal fixation?

a




Needs analyses.

16. How long should these pre-cautionary measures for mandibular condyle fractures
treated by closed reduction and internal fixation be adhered to, if any?

A

17. Which physiotherapeutic treatment modalities are contra-indicated when treating a
mandibular condyle fracture patient after closed reduction and internal fixation?

a

v

18. There is a need for physiotherapy intervention in post-surgical patients treated for
mandibular condyle fractures.

Comments

19. How big is the need for physiotherapy intervention for mandibular condyle fracture
patients?

O oo
O Small
O Moderate

Comments




Needs analyses.

20. How many patients treated by open reduction and internal fixation (ORIF) surgery
require physiotherapy?

Comments

| |

21. How many patients treated by closed reduction and internal fixation require
physiotherapy?

O 0- 10%

O 11-49%

O 50- 79%

O 80- 100%

Comments

22, Is there a need for physiotherapy intervention for surgically treated condylar head
fractures?

O Yes
O
Comments

23. Is there a need for physiotherapy intervention for condylar head fractures treated by
closed reduction and internal fixation?

O ves
o

Comments

Page 5




Needs analyses.

24. Is there a need for physiotherapy intervention for surgically treated condylar neck
fractures?

O Yes
O
Comments

25. Is there a need for physiotherapy intervention for condylar neck fractures treated
with closed reduction and internal fixation?

O Yes
O
Comments

26. Mandibular condyle fracture patients should all receive physiotherapy intervention
as a preventative measure.

Comments

27. Mandibular condyle fracture patients should only receive physiotherapy
intervention when complaining of functional impairment and pain.

O Strongly disagree

Comments




Needs analyses.

28. If you feel a physiotherapist should evaluate and treat mandibular condyle fractures
treated with ORIF surgery, when should they be seen for the first time?

O Day of surgery

O Day one post-surgery

O Day two post-surgery

O Day three post-surgery

O After their out-patient follow-up

Comments

29. If you feel a physiotherapist should evaluate and treat mandibular condyle fractures
treated with closed reduction and internal fixation, when should they be seen for the
first time?

O Day of surgery

O Day one post-surgery

O Day two post-surgery

O Day three post-surgery

O After their out-patient follow-up
Comments

30. How many in-hospital physiotherapy visits would be deemed adequate for
mandibular condyle fractures treated by open reduction and internal fixation?

31. How many in-hospital physiotherapy visits would be deemed adequate for
mandibular condyle fractures treated by closed reduction and internal fixation?




Needs analyses.

32. What type of physiotherapy intervention would be required by patients, day one
after ORIF surgery? You may mark more than one option.

|:| Massage of facial muscles

I:‘ Passive temporomandibular joint mobilisations (movement of a mobile segment, produced by any means other than the particular

muscles relating to that segment’'s movement.)

|:| Facial muscle stretches

|:| Active jaw exercises for movement pattern correction

I:‘ Isometric jaw muscle exercises (muscle contraction without jaw movement)
|:| Cervical postural advice

|:| Ultrasound therapy

I:‘ Transcutaneous Electrical Nerve Stimulation (TENS)

|:| Ice therapy

Comments

33. What type of physiotherapy intervention would be required day one after closed
reduction and internal fixation? You may mark more than one option.

I:‘ Massage of facial muscles

|:| Passive temporomandibular joint mobilisations (movement of a mobile segment, produced by any means other than the particular

muscles relating to that segment’'s movement.)

I:‘ Facial muscle stretches

|:| Active jaw exercises for movement pattern correction

|:| Isometric jaw muscle exercises (muscle contraction without jaw movement)
I:‘ Cervical postural advice

|:| Ultrasound therapy

|:| Transcutaneous Electrical Nerve Stimulation (TENS)

I:‘ Ice therapy

Comments




Needs analyses.

34. If patients are not routinely seen by a physiotherapist, which of these symptoms
warrant physiotherapy intervention? You may mark more than one option.

|:| Decreased function with regards to speech and chewing

I:‘ Facial muscle pain

|:| Temporomandibular joint stiffness
|:| Temporomandibular joint pain

I:‘ Incorrect jaw movement patterns

Comments




Needs analyses.

Page 10



Needs analyses.

Thank you for your time in completing this questionnaire.
Regards

Anke van der Merwe
(Researcher)
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Addendum E: Ethical approval of study (post-Delphiqguestionnaire

formulation)



UNIVERSITY OF THE
FREE STATE ' ’ FS
UNIVERSITEIT VAN DIE

VRYSTAAT
YUNIVESITHI YA \/

Research Division

Internal Post Box G40 E-mail address: StraussHS@ufs.ac.za
= (051) 4052812

Fax (051) 4444359

Ms H Strauss 2012-01-26

REC Reference nr 230408-011
IRB nr 00006240

MS A VAN DER MERWE
PO BOX 43567
HEUWELSIG
BLOEMFONTEIN

9332

Dear Ms van der Merwe

ECUFS NR 05/2012

PROJECT TITLE: THE DEVELOPMENT OF A PHYSIOTHERAPY INTERVENTION
PROGRAM FOR CLOSED OR OPEN REDUCTION AND/OR INTERNAL FIXATION OF
MANDIBULAR CONDYLE FRACTURES.

° You are hereby kindly informed that the Ethics Committee approved the above project at
the meeting held on 24 January 2012 on condition that once the first round of the Delphi
questionnaire has been developed, it must be submitted to the Ethics Committee.

° Committee guidance documents: Declaration of Helsinki, ICH, GCP and MRC Guidelines
on Bio Medical Research. Clinical Trial Guidelines 2000 Department of Health RSA; Ethics
in Health Research: Principles Structure and Processes Department of Health RSA 2004,
Guidelines for Good Practice in the Conduct of Clinical Trials with Human Participants in
South Africa, Second Edition (2006); the Constitution of the Ethics Committee of the
Faculty of Health Sciences and the Guidelines of the SA Medicines Control Council as well
as Laws and Regulations with regard to the Control of Medicines.

° Any amendment, extension or other modifications to the protocol must be submitted to the
Ethics Committee for approval.

o The Committee must be informed of any serious adverse event and/or termination of the
study.
o A progress report should be submitted within one year of approval of long term studies and

a final report at completion of both short term and long term studies.

o Kindly refer to the ECUFS reference number in correspondence to the Ethics Committee
secretariat.

Yours faithfully

CHAIR: ETHICS CéMMITTEE

Cc Ms RY Barnes /

il
4

205 Nelson Mandela Drive/Rylaan, Park West/Parkwes, Bloemfontein 9301, South Africa/Suid-Afrika @
P.0. Box/Posbus 339, Bloemfontein 9300, South Africa/Suid-Afrika, T: +27(0)51 401 9111, www.ufs.ac.za PN

Iy



Addendum F: Recruitment letter (Delphi questionnaire)




UNIVERSITY OF THE
FREE STATE | l F 5
UNIVERSITEIT VAN DIE
VRYSTAAT
YUNIVESITHI YA I lV
FREISTATA

Dear Participant

INFORMATION REGARDING THE DELPHI QUESTIONNAIRE TO B E
CONDUCTED

The development of a physiotherapy intervention prgram for closed or open reduction

and / or internal fixation of mandibular condyle fractures.

I am currently a M.Sc. student (PhysiotherapyhatWniversity of the Free State (UFS). Part
of my postgraduate degree involves the executiamresearch study. Research is the process
to learn the answer to a question. In this stuawrt to learn what physiotherapists can do to
help patients who sustained fractures of the marailcondyle (top part of the jaw joint)

recover quicker and with less complications.

| am inviting you to participate in this researthdy. The Delphi review panel will consist of

15 experts in this specific study field: physiotq@sts, maxillo-facial surgeons and dentists.

The mandible is most affected by trauma to theafaaniea, in approximately 80% to 81.3% of
cases, and has a potentially serious impact onhrfaattion and facial features (DeFabianis
2002:268; Feng, Chen, Zhang, Yang, Lin, Tian and 2009:46; Singh 2009:18). A South
African study conducted by Rikhotso and FerretdQ&222) stated that condyle fractures
accounted for 27% to 57% of all mandibular fracsuréractures of the condyle are the most
controversial type of fracture when diagnosing mating the jaw area (Zachariadi$
al.2006:421).

Working closely with dentists as well as maxillaidcsurgeons, the researcher has seen many
mandibular condyle fracture patients who struggledgain their mandibular function, as
well as struggle with persistent pain and lack ajuth opening, after the intermaxillary
fixation was removed. One of the main complaintsurigeons is their lack of time to teach

the patients post-surgical exercises and to erikeseare doing them correctly. As surgeons



are on a tight surgical schedule, they do not abNawe the time to explain the much needed
post-surgical exercise regime as well as the hodveca to these patients. Physiotherapists
are proposed to be experts in the field of pairfigloint mobilisation, exercise therapy and
correcting faulty movement patterns. They shouldble to provide an expert rehabilitative
service to patient'svho sustained mandibular condyle fractures, aidjogker recovery,
decreasing joint destruction after trauma, reduodtbspital stay and reduced time demands

by the surgeon regarding home advice and exercesepption.

The study aims to provide a proposed post-operatiysiotherapeutic intervention program
for the management of mandibular condyle fractureg, formulating opinions and

professional expertise of specialists in the fieltis study will provide the baseline for
further clinical studies into the implementation dfie proposed physiotherapeutic
intervention program.

What is involved in the studyf you agree to participate in the study, youl w# asked to

complete an online questionnaire. You will receavee-mail with a link to the questionnaire,
which you answer on your computer and then jusikctsubmit” to send the completed
questionnaire. All reviewers’ answers will be asalg by the researcher and only statements
not achieving consensus between reviewers, or tegensents by reviewers, will be included
in the second round questionnaire. This procedsb&irepeated until the third round of the
questionnaire. You will have two weeks to compleaeh round of the questionnaire. Each
new round of the questionnaire will be sent outraiivo weeks of the previous questionnaire
deadline.

Each questionnaire should take no more than 20tasrto complete.

Your participation in the study is purely voluntaapd you will not need to complete any

further questionnaires if you decide to withdraanfrthe study.

As there are no treatments applied, there areske to participants.

No remuneration will be provided for study partatiion. No costs will be incurred by

participants.



You will remain anonymous and your data will beatesl confidentially at all times.
Absolute confidentiality cannot be guaranteed. s@aal information may be disclosed if
required by law.

If you agree to participate in the study please mete the attached consent form and return it
to the researcher within 14 days of receiving thiter. Once informed consent has been
obtained you will receive an information documergarding the Delphi questionnaire

procedure, together with an online link to the dgoesaire.

Permission has been obtained from the Ethics Caendt the Faculty of Health Sciences of
the University of the Free State. You may conthet Ethical committee at the Medical
Faculty of the University of the Free State if yloave any queries regarding your rights as
research participant. Contact number: +2751-402281

The study protocol is available on request. Thaltesnay be published.

Please contact the researcher if more clarity esled

Phone: +2782 446 4923

E-mail: anke@gonzales.co.za

Fax: 086 653 3538

Yours truly

Anke van der Merwe

(Researcher) (Physiotherapist)



Addendum G: Informed consent form (Delphi questionire)




UNIVERSITY OF THE
FREE STATE | ' F 5
UNIVERSITEIT VAN DIE
VRYSTAAT
YUNIVESITHI YA I lV
FREISTATA

Dear Participant
You were approached to take part in a researcly.stud

You were informed regarding the study by the redear, Anke van der Merwe, of the
Department of Physiotherapy of the University & Hree State.

You may contact the researcher at any time at +24824923/ anke@gonzales.co.za if you

have any queries regarding the study being conducte

You may contact the Ethical committee at the Mddiaulty of the University of the Free
State if you have any queries regarding your rigistsesearch participant. Contact number:
+2751-405 2812.

Your participation in the study is purely voluntaagd you will not need to complete further
guestionnaires if you decide to withdraw from thadyg. Participation is voluntary and

participants will receive no remuneration. No cagils be incurred by participants.

As there are no clinical tests or treatments agplteere exists no harm or risk for any

participants.

The study will be published in an accredited jouarad every care will be taken for the need

analyses participants and Delphi reviewers to rearaabnymous.

If you agree to participate in the study you wéteive an information brochure regarding the
study procedure as well as a copy of this form.hEaunds’ questionnaire is estimated to

take no more than 20 minutes.



It is foreseen that there will possibly be thredaior rounds during the Delphi questionnaire
in order to obtain the most accurate and safe ifmak exercises and dosages for a sufficient

intervention protocol.

Signature Date

I, the undersigned, understand the aim of thisystitdhas been explained to me in written
format. | understand that my participation is vaarg and that | will not be penalized if |
wish to discontinue my participation at any stagehie study. | give voluntary consent to

participate in the study.



UNIVERSITY OF THE
FREE STATE | ' F 5
UNIVERSITEIT VAN DIE
VRYSTAAT
YUNIVESITHI YA I lV
FREISTATA

Title: The development of a physiotherapy interveribn program for closed or open
reduction and / or internal fixation of mandibular condyle fractures. (ECUFS no.
05/2012)

Hereby I, the undersigned, consent to participatidné Delphi survey, which is scheduled to
take place from March 2012 —June 2012. My full igatars are as follows:

Signature Date

Please return this form on or before 19 March 20\ 2ax or e-mail. My full contact details
are as follows:



Contact nr: +2782 4464923
Fax nr: 086 653 3538
E-mail: anke@gonzales.co.za

| wish to assure you that the information will beated in a highly confidential manner and
that there will be no reference to any names. Thymk in advance for your kind co-

operation. Please take note that the results cofrongthis master’s study will be published.

Sincerely yours,

Anke van der Merwe



Addendum H: Instruction leaflet (Delphi questionnare)




UNIVERSITY OF THE
FREE STATE | ' F 5
UNIVERSITEIT VAN DIE
VRYSTAAT
YUNIVESITHI YA I lV
FREISTATA

Dear Participant

INSTRUCTIONS FOR THE DELPHI QUESTIONNAIRE

(Online survey)

Information session:

All participants have received a letter of informnatas well as a consent form.

All information will be handled as confidential andmments of the participants will only be

known to the researcher.
Please take note:

Participants have a choice of workingline and submit their opinions directly by entering
the submit button or print out the online questaminm and fax the completed copy to the
researcher. Both options will be available durihg first round, thereafter participants will
continue with the option that they have chosenthar first round. Each questionnaire is

estimated to take no more than 20 minutes.

It is foreseen that there will possibly be threends during the Delphi questionnaire in order
to obtain the most accurate and safe functionarceses and dosages for a sufficient

intervention protocol.
First round

» Statements with possible options, regarding phlgsi@ipy involvement and a
proposed intervention program for post-surgical dilamar condyle fracture patients
are included in the questionnaire.

« Participants have to indicate which option desariteir opinion the best.

» Participants may comment on the given optiondhéndllocated block beneath each

statement.



After each round a summary of the questions whé& 8onsensus was reached, will be
drafted, for notice. These options will be excludexin the questionnaire for the following
round. Any new options noted under “comments” Wl added to the questionnaire for the
following round.

Following rounds

Comments made on each of the statements will Haded in the questionnaire for the next

round. This process will be followed until 80% census is reached on the statements.

Please contact me if more clarity is needed
Phone: +2782 446 4923
E-mail: anke@gonzales.co.za

Fax: 086 653 3538

Thank you for your willingness to participate.

Regards

Anke van der Merwe (Researcher)



Addendum |: Delphi questionnaire: Round one




You have been asked to participate in a research study. Please note that by completing the previously sent consent
form you are voluntarily agreeing to participate in this research study. You will remain anonymous and your data will

be treated confidentially at all times. You may withdraw from the study at any given moment during the completion of
the questionnaire. The results may be published.




1. In which field is your current profession?

O Maxillo-facial surgery field

O Physiotherapy
O Dentistry

O Dentistry with a postgraduate diploma regarding aspects of maxillo-facial surgery
Comments

2. How long have you been practising in this field?

A

3. Please mark your gender below

O Male
O Female

4. In which working environment are you currently practising?

O Clinical supervisor

O Private and public sector
O Other ( (please specify)
Other

5. Do you currently treat patients, in-hospital, who sustained mandibular condyle
fractures?

O Yes
O
Comments

6. Do you currently treat patients, out of hospital, who sustained mandibular condyle
fractures?

O ves
O o

Comments




7. If you answered yes to question 6, which treatment modalities do you administer for
mandibular condyle fractures? List all used modalities.

a

v

8. If you answered no to question 6, which treatment modalities would you consider
using when treating a patient who sustained a mandibular condyle fracture? List all
modalities.




9. How many, in-hospital, mandibular condyle fracture patients complain of functional
loss after ORIF (open reduction and internal fixation) surgery?

Comments

10. How many, in-hospital, mandibular condyle fracture patients complain of functional
loss after closed reduction and internal fixation?

Comments

11. How many mandibular condyle fracture patients complain of functional loss at
follow-up, after ORIF (open reduction and internal fixation) surgery?

O 0-10%
O 11-49%

Comments

12. How many mandibular condyle fracture patients complain of functional loss at
follow-up, after closed reduction and internal fixation?

O 0-10%

O 11-49%
O 50- 79%
O 80-100%

Comments




13. Which pre-cautionary measures should be considered when treating a mandibular
condyle fracture patient, after ORIF (open reduction and internal fixation) surgery? This
question should be answered whether you are currently treating these patients, or not.
You may select more than one option.

|:| Ultarsound over the surgery area

I:‘ Interferential current therapy over the surgery area
|:| Active movements within limits of pain

|:| No exercises against resistance

I:‘ No end range joint movements

|:| Dry needling in the facial area

|:| Maintaining a soft diet

Other (please specify)

14. How long should these pre-cautionary measures for mandibular condyle fractures
treated by ORIF (open reduction and internal fixation) surgery be adhered to, if any?

Other (please specify)

15. Which pre-cautionary measures should be considered when treating a mandibular
condyle fracture patient, after closed reduction and internal fixation? This question

should be answered whether you are currently treating these patietns, or not. You may
mark more than one option.

I:‘ Ultarsound over the fracture area

|:| Interferential current therapy over the fracture area
|:| Active movements within limits of pain

I:‘ No exercises against resistance

|:| No end range joint movements

|:| Dry needling in the facial area

I:‘ Maintaining a soft diet

Other (please specify)




16. How long should these pre-cautionary measures for mandibular condyle fractures
treated by closed reduction and internal fixation be adhered to, if any?

Other (please specify)

17. Mandibular condyle fracture patients should all receive physiotherapy intervention
as a preventative measure.

O Strongly disagree

Comments

18. If you feel a physiotherapist should evaluate and treat mandibular condyle fractures
treated with ORIF (open reduction and internal fixation) surgery, when should they be
seen for the first time?

O Day of surgery

O Day one post-surgery

O Day two post-surgery
O Day three post-surgery
O After their out-patient follow-up

Comments

19. If you feel a physiotherapist should evaluate and treat mandibular condyle fractures
treated with closed reduction and internal fixation, when should they be seen for the
first time?

O Day of surgery

O Day one post-surgery

O Day two post-surgery
O Day three post-surgery
O After their out-patient follow-up

Comments




20. How many in-hospital physiotherapy visits would be deemed adequate for

mandibular condyle fractures treated by ORIF (open reduction and internal fixation)
surgery?

O Until discharge from hospital
Comments

21. How many in-hospital physiotherapy visits would be deemed adequate for
mandibular condyle fractures treated by closed reduction and internal fixation?

O Until discharge from hospital

Comments




Exercises and advice

22. Who should execute and evaluate progression of post-surgical exercise regimes
and advice?

O Maxillo-facial surgeon

O Physiotherapist

Comments

23. In hospital visits should consist of post-surgical and postural advice for ORIF (open
reduction and internal fixation)surgery patients

O Strongly agree
O Agree

O Disagree

O Strongly disagree

Comments

24, In hospital visits should consist of post-surgical and postural advice for mandibualr
condyle fracture patients treated with closed reduction and internal fixation.

O Strongly disagree

Comments

| |

25. When should this advice be given to the patient?
O Day of surgery

O Day 1 post-surgery

O Day 2 post-surgery

O Day 3 post-surgery

O At out-patient follow-up

Comments




26. In-hospital visits should consist of active jaw exercises.

O Strongly disagree

Comments
| |
27. When should these active jaw exercises be commenced?

O Day of surgery

O Day 1 post-surgery

O Day 2 post-surgery
O Day 3 post-surgery
O At out-patient follow-up
Comments

28. In-hospital visits should consist of isometric jaw muscle exercises (muscle
contraction without movement).

O Strongly agree
O Agree

O Disagree

O Strongly disagree

Comments

29. When should these isometric jaw muscle exercises (muscle contraction without
movement) be commenced?

O Day of surgery
O Day 1 post-surgery
O Day 2 post-surgery

O Day 3 post-surgery

O At out-patient follow-up

Comments




30. In-hospital visits should consist of jaw muscle stretches.

O Strongly disagree

Comments

| |

31. When should these stretches be commenced?
O Day of surgery

O Day 1 post-surgery

O Day 2 post-surgery

O Day 3 post-surgery

O At out-patient follow-up

Comments

32. Which jaw exercises should be done in front of a mirror to prevent incorrect
mandibular deviation. You may mark more than one option.

O Jaw opening

O Lateral mandibular movement

O Mandibular protrusion
O Isometric exercises
O Facial muscle stretches
Comments

33. Which jaw exercises should be done with light guided hand pressure to prevent
incorrect mandibular deviation.

O Jaw opening

O Lateral mandibular movement

O Mandibular protrusion

O Isometric exercises

O Facial muscle stretches

Comments




34. In-hospital visits should consist of massaging of the facial muscles.

O Strongly disagree

Comments

35. When should this massaging be commenced?

O Day 2 post-op
O Day 3 post-op

O At out-patient follow-up

Comments

36. In-hospital visits should consist of temporomandibular joint passive mobilisations
(joint mobilisation done by the therapist)

Comment
| |

37. When should these passive mobilisations (joint mobilisation done by the therapist)
be commenced?

O At out-patient follow-up

Comments




38. In-hospital visits should consist of cervical postural advice.

O Strongly disagree

Comments

39. When should this postural advice he commenced?

O Day of surgery

O Day 1 post-surgery

O Day 2 post-surgery
O Day 3 post-surgery
O At out-patient follow-up

Comments




Exercise sets and repetitions

40. How long should each facial muscle isometric contraction (muscle contraction
without movement) be held for?

Comments

41. How many repetitions of isometric contractions (muscle contraction without
movement) should be done in one set?

Comments

42. How many sets of repetitions should be done?

Comments




43. How many times per day should the sets be repeated?

Comments

44. Active jaw opening exercise comprises of the patient slightly protruding the
mandible and then opening and closing the mouth.

Comments

45. How many repetitions of the active jaw opening exercise should be done in one
set?

Comments

46. How many sets of repetitions should be done?

Comments




47. How many times per day should the sets be repeated?

Comments

48. An active lateral mandibular exercise comprises of the patient protruding the
mandible then slightly moving it to the side

Comments

49. How many repetitions of lateral mandibular exercise should be done in one set?

Comments

50. How many sets of repetitions should be done?

Comments




51. How many times per day should the sets be repeated?

Comments

52. An active mandibular protrusion exercise comprises of the patient moving the
mandible forward as far as pain allows.

Comments

53. How many repetitions of mandibular protrusion should be done in one set?

Comments

54. How many sets of repetitions should be done?

Comments




55. How many times per day should the sets be repeated?

Comments

56. Stretching of the jaw muscles is done by progressively wedging tongue depressors
in the incisal space, increasing the amount of depressors as pain allows.

O Strongly disagree

Comments

| |

57. Jaw muscle stretches should be held for how long at a time?
O 5 seconds

O 6 seconds

O 10 seconds

O 15 seconds

O 20 seconds

O 30 seconds

Comments

58. How many repetitions of the stretch should be done in one set?

Comments




59. How many sets of repetitions should be done?

Comments

60. How many times per day should the sets be repeated?

Comments

61. Ice can be applied to the surgery area straight after surgery to decrease pain and
swelling.

Comments

62. Now that you have completed the questionnaire, do you feel the questions asked
are adequate for compiling a physiotherapy intervention program for patients
sustaining a mandibular condyle fracture.

O ves
O o

Comments




Thank you for your time in completing this questionnaire.
Regards

Anke van der Merwe

Researcher)




Addendum J: Report: Delphi questionnaire, round one
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Report on guestions achieving consensus during rodrone of the guestionnaire:

The development of a physiotherapy intervention prgram for closed or open reduction
and / or internal fixation of mandibular condyle fractures.

The reviewers consisted of five maxillo-facial sewgs, seven physiotherapists and three
dentists, working predominantly in the private secMembers of the review panel consisted

of 11 South African and four international respamtde

It was established that 69,3% of ORIF patients, % of closed reduction patients, has a

0 - 49% chance of complaining of functional diffices at their out-patient follow-up.

All respondents agreed that mandibular condyletdracpatients, regardless of their

treatment type, should receive physiotherapy ietetion whilst in the hospital.

It was agreed that all patients should be seenghysiotherapist day one after surgery/
fracture correction. This would consist of gene@dice, cryotherapy (ice therapy) and
cervical postural advice given to the patient. Afteund two it should be clear if any other

interventions should be added and exactly when sheyld be commenced.

Consensus was reached on what in-hospital visitsldlbe comprised of: active, non-
resistant jaw movements, light facial muscle massgi@lectro-massage (dependant on
degree of soft tissue injury) and isometric corttoars of the masticatory muscles. All
exercises to be done within pain limits. The comoeement of jaw muscle stretches (within
surgery, fracture and pain limits) and passive mnmmandibular joint mobilisations is still to
be decided.

The definitions of active mandibular movements {jusion and lateral excursion) as well as
the execution of a jaw muscle stretch where akkptad by the majority of the reviewers.
The definition regarding jaw opening movement did reach consensus, and would be

altered according to reviewer comments.



The exercise dosages for active, non-resistanb@aming, lateral jaw movement, mandibular
protrusion, isometric jaw exercises and jaw mustietches (within surgery, fracture and

pain limits) still require inter-reviewer agreement

No consensus could be reached regarding the pteoary measures to be considered for
patients who sustained mandibular condyle fractureated by either ORIF or closed
reduction. The duration of consideration of pretimmary measures was also inconclusive.

Reviewer comments were incorporated in round twihefDelphi questionnaire.

As no patient is alike, the questionnaire answeltsomy serve as a rough guideline for in-
hospital physiotherapy intervention. It would sti# advised to consult the referring surgeon

regarding specific pre-cautionary measures fowiddial patients.

This protocol does not address the out-patientrtreat regimes for this patient population.
Each patient will present differently to a physextipist at their out-patient follow-up, and
would therefore require a different treatment glasuite their specific needs. It would serve
no purpose to discuss physiotherapeutic passivedemandibular joint mobilisations in
detail in this questionnaire, as each patient woedplire a different approach (general joint
stiffness/ anterior joint stiffness/ posterior jostiffness / muscle weakness etc) and would
therefore require different treatment techniqué® ®mporomandibular joint
arthrokinematics, the effect of mandibular traumétee joint, is discussed in detail in the
literature study. Physiotherapeutic passive temparadibular joint mobilisations and the

indications for use are also covered extensivethénliterature study.

Thank you again for your participation in thiseasch study. Your opinion is greatly

appreciated and valued.

Kind regards
Anke van der Merwe

(Researcher)



Addendum K: Delphi questionnaire: Round two




You have been asked to participate in a research study. Please note that by completing the previously sent consent
form you are voluntarily agreeing to participate in this research study. You will remain anonymous and your data will

be treated confidentially at all times. You may withdraw from the study at any given moment during the completion of
the questionnaire. The results may be published.

PLEASE NOTE: Some questions have been duplicated, one set to be answered by the maxillo-facial surgeons and
dentists and the other set to be answered by the physiotherapists. Please read carefully and answer the questions
applicable to your profession. This is done to filter the responses regarding exercise prescription.

As each patient presents differently, the following will be assumed when answering the questionnaire:
Patients are awake and coherent

The patients are hospitalisised for three days

There is limited soft tissue damage

There are no other complications or precautions

All exercises and movements are done within pain limitations

All exercise repetitions are to be increased as the fracture heals.




1. Which pre-cautionary measures should be considered when treating a mandibular
condyle fracture patient after ORIF (open reduction and internal fixation) surgery? Day
one until hospital discharge.

This question should be answered whether you are currently treating these patients, or
not. You may select more than one option

I:‘ Ultrasound directly over surgery area

|:| Electrotherapy treatment directly over surgery area

|:| Active movements within pain limits

I:‘ No resisted exercises

|:| No forced end range temporomandibular joint movements
|:| Dry needling over the surgical area

I:‘ Maintaining a soft diet

|:| All of the above

Comments

2. Generally, how long should these pre-cautionary measures for mandibular condyle
fractures, treated by ORIF surgery, be adhered to?

Comments




3. Which pre-cautionary measures should be considered when treating a mandibular
condyle fracture patient after closed reduction? Day one until hospital discharge.

This question should be answered whether you are currently treating these patients, or
not. You may mark more than one option.

|:| Ultrasound directly over fracture area

I:‘ Electrotherapy treatment directly over fracture area

|:| Active movements within pain limits

|:| No resisted exercises

I:‘ No forced end range temporomandibular joint movements
|:| Dry needling over the surgical area

|:| Maintaining a soft diet

I:‘ All of the above

Comments

4. How long should these pre-cautionary measures for mandibular condyle fractures
treated by closed reduction, be adhered to?

Comments

5. If you feel a physiotherapist should evaluate and treat mandibular condyle fractures
treated with ORIF surgery, when should they be seen for the first time?

O Day of surgery
O Day one post-surgery

O Day two post-surgery

O At discharge from hospital

O Only at out patient follow-up

Comments




6. If you feel a physiotherapist should evaluate and treat mandibular condyle fractures
treated with closed reduction, when should they be seen for the first time?

O Day of surgery

O Day one post-surgery
O Day two post-surgery
O At out-patient follow-up

Comments

7. When should post-surgical and postural advice be given to mandibular condyle
fracture patients, treated by either ORIF (open reduction and internal fixation) surgery
or closed reduction?

O Prior to surgery

O Day one post-surgery

O Day two post-surgery

O At discharge from hospital
O At out-patient follow-up

Comments

8. Only to be answered by MAXILLO-FACIAL SURGEONS AND DENTISTS.

When is it safe for an intracapsular mandibular condyle fracture patient, treated by
closed reduction, to start doing active jaw movements and isometric masticatory
muscle contractions (slight, painless muscle contractions without movement of the
jaw), within their pain limits?

O Day one post-surgery

O Day two post-surgery

O Day three post-surgery

O Only at the out-patient follow-up

Comments




9. Only to be answered by MAXILLO-FACIAL SURGEONS AND DENTISTS.

When is it safe for an extracapsular mandibular condyle fracture patient, treated by
closed reduction, to start doing active jaw movements and isometric masticatory
muscle contractions (slight, painless muscle contractions without movement of the
jaw), within their pain limits?

() ey of surgery

() ay one postsurgery

O Day two post-surgery

O Day three post-surgery

O Only at out patient follow-up

Comments

10. Approximately how many in-hospital physiotherapy visits should be adequate for
patients with mandibular condyle fractures, treated by ORIF surgery? Assuming they
are hospitalisised for the standard three days and that electrotherapy is safe to
administer in the facial area, but not directly over the surgery site.

O Until discharge from hospital

Comments

11. Approximately how many in-hospital physiotherapy visits should be adequate for
patients with mandibular condyle fractures, treated by closed reduction? Assuming
they are hospitalisised for the standard three days and that electrotherapy is safe to
administer in the facial area, but not directly over the fracture site.

O Until discharge from hospital

Comments




12. Active jaw opening exercise comprises of the patient gently opening and closing
the mouth.

O Strongly disagree
Comments

13. When should non-resisted active jaw exercises, within pain limits, be commenced in
hospital? Assuming there is limited soft tissue damage.

O Day of surgery
O Day one post-surgery

O Day two post-surgery

O Until discharge from hospital
O Only at out-patient follow-up
Comments

14. When should stretching of the jaw (mouth opening), within pain and surgical

limitations, be commenced for post-ORIF surgery patients, as well as after intermaxillary
fixation removal for patients treated with closed reduction?

O Day one post-surgery

O Day two post-surgery

O At discharge from hospital

O At out-patient follow-up

O After intermandibular fixation has been removed
Comments

15. Only to be answered by MAXILLO-FACIAL SURGEONS AND DENTISTS.

A jaw muscle stretch, within pain and surgical limitations, should be held for how long
each time?

O 5 seconds
O 10 seconds
O 30 seconds

Comment




16. Only to be answered by PHYSIOTHERAPISTS.

A jaw muscle stretch, within pain and surgical limitations, should be held for how long
each time?

Comments

17. Only to be answered by MAXILLO-FACIAL SURGEONS AND DENTISTS.
How many repetitions of a jaw muscle stretch should be done in one set?

Comments

18. Only to be answered by PHYSIOTHERAPISTS.
How many repetitions of a jaw muscle stretch should be done in one set?

Comment

19. Only to be answered by MAXILLO-FACIAL SURGEONS AND DENTISTS.
How many sets of repetitions of the jaw muscle stretch (within pain and surgical
limitations) should be done?

Comments




20. Only to be answered by PHYSIOTHERAPISTS.

How many sets of repetitions of the jaw muscle stretch (within pain and surgical
limitations) should be done?

Comments
| |
21. Only to be answered by MAXILLO-FACIAL SURGEONS AND DENTISTS.

How many times per day should these repetitions of a jaw muscle stretch be repeated
as part of an exercise program?

Comments
| |
22, Only to be answered by PHYSIOTHERAPISTS.

How many times per day should these repetitions of a jaw muscle stretch be repeated
as part of an exercise program?

Comments

23. When should isometric jaw muscle exercises (slight, painless masticatory muscle
contraction without jaw movement) be commenced?

O Day 2 post-surgery
O At discharge from hospital
O Only at out-patient follow-up

Comments




24. Which of the following jaw exercises should be done in front of a mirror to prevent
incorrect mandibular deviation. You may mark more than one option.

|:| Jaw opening

|:| Lateral mandibular movement

|:| Mandibular protrusion

|:| Isometric exercises

I:‘ Facial muscle stretches

|:| All of the above

Comments

25. Which jaw exercises should be done with light guided hand pressure to prevent
incorrect mandibular deviation.

I:‘ Jaw opening

|:| Lateral mandibular movement

|:| Mandibular protrusion

I:‘ Isometric exercises

|:| Facial muscle stretches

|:| All of the above

Comments

26. When should light manual or electro-massaging be commenced for mandibular
condyle fracture patients, assuming there is only slight soft tissue damage.

O Day of surgery

O Day one post-surgery

O Day two post-surgery
O At discharge from hospital
O Only at out-patient follow-up

Comments




27. Only to be answered by MAXILLO-FACIAL SURGEONS AND DENTISTS.
How many repetitions of active mandibular protrusion should be done in one set?

Comments
| |
28. Only to be answered by PHYSIOTHERAPISTS.

How many repetitions of active mandibular protrusion should be done in one set?

Comments

29. Only to be answered by MAXILLO-FACIAL SURGEONS AND DENTISTS.
How many sets of repetitions of mandibular protrusion should be done?

Comment
| |

30. Only to be answered by PHYSIOTHERAPISTS.

How many sets of repetitions of mandibular protrusion should be done?

Comments




31. Only to be answered by MAXILLO-FACIAL SURGEONS AND DENTISTS.

In hospital, how many times per day should these sets of mandibular protrusion be
repeated?

Comments
| |
32. Only to be answered by PHYSIOTHERAPISTS.

In hospital, how many times per day should these sets of mandibular protrusion be
repeated?

Comments

33. Only to be answered by MAXILLO-FACIAL SURGEONS AND DENTISTS.
How many repetitions of an active jaw opening exercise should be done in one set?

Comments




34. Only to be answered by PHYSIOTHERAPISTS.

How many repetitions of an active jaw opening exercise should be done in one set?

Comments

35. Only to be answered by MAXILLO-FACIAL SURGEONS AND DENTISTS.
How many sets of repetitions of an active jaw opening exercise should be done?

Comments

| |

36. Only to be answered by PHYSIOTHERAPISTS.

How many sets of repetitions of an active jaw opening exercise should be done?

Comments
| |
37. Only to be answered by MAXILLO-FACIAL SURGEONS AND DENTISTS.

How many times per day should these repetitions of an active jaw opening exercise be
repeated as part of an exercise program?

O As musch as possible within pain limits

Comments




38. Only to be answered by PHYSIOTHERAPISTS.
How many times per day should these repetitions of an active jaw opening exercise be
repeated as part of an exercise program?

O As much as possible within pain limits
Comments

39. Only to be answered by MAXILLO-FACIAL SURGEONS AND DENTISTS.

How many repetitions of an active lateral mandibular movement should be done in one
set?

Comments

40. Only to be answered by PHYSIOTHERAPISTS.

How many repetitions of an active lateral mandibular movement should be done in one
set?

Comments

41. Only to be answered by MAXILLO-FACIAL SURGEONS AND DENTISTS.

How many sets of repetitions of an active lateral mandibular movement should be
done?

Comment




42. Only to be answered by PHYSIOTHERAPISTS.

How many sets of repetitions of an active lateral mandibular movement should be
done?

Comments

43. Only to be answered by MAXILLO-FACIAL SURGEONS AND DENTISTS.

How many times per day should these repetitions of an active lateral mandibular
movement be repeated as part of an exercise program?

O As musch as possible within pain limits

Comments

| |
44. Only to be answered by PHYSIOTHERAPISTS.

How many times per day should these repetitions of an active lateral mandibular
movement be repeated as part of an exercise program?

O As much as possible within pain limits

Comments




45. In hospital physiotherapy visits should consist of passive temporomandibular joint
mobilisations (passive joint mobilisation done by the therapist into joint resistance).

O Strongly Disagree
Comments

46. When should these passive temporomandibular joint mobilisations (passive joint
mobilisation done by the therapist into joint resistance) be commenced?

O Day of surgery
O Day one post-surgery
O Day two post-surgery

O At discharge from hospital

O At out-patient follow-up
Comments

47. Only to be answered by MAXILLO-FACIAL SURGEONS AND DENTISTS.
When doing an isometric masticatory muscle contraction (slight, painless muscle
contraction without jaw movement), for how long should each contraction be held?

Comments
| |
48. Only to be answered by PHYSIOTHERAPISTS.

When doing an isometric masticatory muscle contraction (slight, painless muscle
contraction without jaw movement), for how long should each contraction be held?

Comments




49. Only to be answered by MAXILLO-FACIAL SURGEONS AND DENTISTS.
How many repetitions of each isometric muscle contraction (slight, painless muscle
contraction without jaw movement) should be done for each masticatory muscle?

Comments
| |
50. Only to be answered by PHYSIOTHERAPISTS.

How many repetitions of each isometric muscle contraction (slight, painless muscle
contraction without jaw movement) should be done for each masticatory muscle?

Comments

51. Only to be answered by MAXILLO-FACIAL SURGEONS AND DENTISTS.
How many sets of repetitions of each isometric muscle contraction (slight, painless

muscle contraction without jaw movement) should be done for each masticatory
muscle?

Comments
| |
52. Only to be answered by PHYSIOTHERAPISTS.

How many sets of repetitions of each isometric muscle contraction (slight, painless

muscle contraction without jaw movement) should be done for each masticatory
muscle?

Comments




53. Only to be answered by MAXILLO-FACIAL SURGEONS AND DENTISTS.

How many times per day should these sets of isometric muscle contraction repetitions
be repeated?

Comments
| |
54. Only to be answered by PHYSIOTHERAPISTS.

How many times per day should these sets of isometric muscle contraction repetitions
be repeated?

Comments

55. If you have any further comments or suggestions, please feel free to document them
below.




Thank you for completing the second round of this questionnaire. After analyses, there should only be one more
round left.
Your participation is greatly appreciated.

Regards

Anke van der Merwe
(Researcher)




Addendum L: Report: Delphi questionnaire, round two
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Report on guestions achieving consensus during rodrtwo of the questionnaire:

The development of a physiotherapy intervention prgram for closed or open reduction

and / or internal fixation of mandibular condyle fractures.

The second round of the questionnaire consistdd eiembers of the review panel, ten
South African and four international review panembers. Two dentists, five maxillo-facial

surgeons and seven physiotherapists were includtlsi round of the questionnaire.

It was agreed on between the surgeons and dethigts is safe to start with active jaw

movements, day one after closed reduction for aagapsular mandibular condyle fracture.

Physiotherapists reached consensus regardingdizmbges for active jaw movements
(repetitions done three times per day), sets adtiépns of isometric jaw muscle contraction
(three sets), daily dosages for isometric jaw nmausohtractions (repetitions done three times
per day), repetitions of mandibular protrusion wkhdeemed safe (three repetitions), daily
dosages of mandibular protrusion (repetitions donee times per day), repetitions of a jaw
muscle stretch (five repetitions done three tinaess)vell as the daily dosage of jaw muscle

stretch repetitions (five repetitions done threses per day).

Maxillo-facial surgeons and dentists reached casisenegarding the amount of isometric
jaw muscle contraction sets which should be domelgg (three sets), the repetitions of
active mandibular protrusion movement to be dor@nattime (five) as well as on the

repetitions of a jaw muscle stretch to be repeateamhe time (five).

When combining the answers from all participantmrding the daily dosage of active lateral

mandibular movement, consensus was reached (iepstdone three times per day).

The definition of active jaw opening, comprisingtbé patient gently opening and closing

the mouth, was accepted by 90% of the participants.



One participant commented on the safety of a maalifprotrusion movement, which may
give rise to a dysfunction of the lower jaw compaeht. This was added as a question in the

third round questionnaire.

Another participant suggested a wording changerdagg exercise dosages. It was altered
during the third questionnaire round. Questionareimg exercise dosage will now read for
example: “How many repetitions of an active jawmpg movement should be done at one
time?” And: “How many times per day should thegget&ions of active jaw opening be
repeated as part of an exercise program?” Thissmwilplify exercise dosage related
questions. As no patient is alike, these answdtonly serve as a rough guideline for
possible in-hospital physiotherapy interventioris Istill advised to consult with the referring

surgeon regarding specific pre-cautionary meadorasadividual patients.

Thank you again for your participation in this rasd study. Your opinion is greatly

appreciated and valued.

Kind regards
Anke van der Merwe

(Researcher)



Addendum M: Delphi questionnaire: Round three




You have been asked to participate in a research study. Please note that by completing the previously sent consent
form you are voluntarily agreeing to participate in this research study. You will remain anonymous and your data will

be treated confidentially at all times. You may withdraw from the study at any given moment during the completion of
the questionnaire. The results may be published.

PLEASE NOTE: Some questions have been duplicated, one set to be answered by the maxillo-facial surgeons and
dentists and the other set to be answered by physiotherapists. Please read carefully and answer the questions
applicable to your profession. This is done to filter the responses regarding exercise prescription.

As each patient presents differently, the following will be assumed when answering the questionnaire:
Patients are awake and coherent

The patients are hospitalisised for three days

There is limited soft tissue damage

There are no other complications or precautions

All exercises and movements are done within pain limitations

All exercise repetitions are to be increased as the fracture heals.




1. Which PRE-CAUTIONARY measures should be considered when treating a
mandibular condyle fracture patient after ORIF (open reduction and internal fixation)
surgery? DAY ONE UNTIL HOSPITAL DISCHARGE.

This question should be answered whether you are currently treating these patients, or
not. You may select more than one option.

|:| Any electrotherapy modalities DIRECTLY over the surgical area

|:| Active movements within pain limits, with no forced end range temporomandibular joint movements

|:| Resisted exercises

I:‘ Maintaining a soft diet

|:| All of the above

Comments

2. Generally, how long should pre-cautionary measures for mandibular condyle
fractures, treated by ORIF (open reduction and internal fixation) surgery, be adhered
to? Interventions are continued as long as it has a beneficial effect.

Comments

3. Which pre-cautionary measures should be considered when treating a mandibular
condyle fracture patient after closed reduction (intermaxillary wires still in situ)?

This question should be answered whether you are currently treating these patients, or
not. You may mark more than one option.

|:| Any electrotherapy modalities DIRECTLY over surgical area

|:| Active movements within pain limits, with no forced end range temporomandibular joint movements
I:‘ No resisted exercises

|:| Dry needling over the surgical area

|:| Maintaining a soft diet

|:| All of the above

Comments




4. Which pre-cautionary measures should be considered when treating a mandibular
condyle fracture patient after closed reduction (after removal of intermaxillary wires)?

This question should be answered whether you are currently treating these patients, or
not. You may mark more than one option.

|:| Ultrasound directly over fracture area

I:‘ Electrotherapy treatment directly over fracture area

|:| Active movements within pain limits

|:| No resisted exercises

I:‘ No forced end range temporomandibular joint movements

|:| Maintaining a soft diet

|:| All of the above

Comments

5. How long should these PRE-CAUTIONARY measures for mandibular condyle
fractures treated by closed reduction, be adhered to?

Comments

6. If you feel a physiotherapist should evaluate and treat mandibular condyle fractures
treated by closed reduction when should they be seen for the first time? Taking into

account that surgery times may vary from day to day and that patients may be more
receptive day 1 after anaesthesial surgery.

O Day of surgery

O Day one post-surgery

O Day three post-surgery
O After their out-patient follow-up

Comments




7. When should post-surgical and cervical postural advice be given to patients who
sustained mandibular condyle fractures, treated by ORIF surgery or closed reduction?

Taking into account that surgery times may vary from day to day and that patients may
be more receptive day 1 after anaesthesia/ surgery.

O Day of surgery

O Day 1 post-surgery
O Day 2 post-surgery
O At out-patient follow-up

Comment

8. In general, when should physical physiotherapeutic treatment modalities commence
for patients with mandibular condyle fracture patients, treated with ORIF surgery? Each
modality (postural advice, active movements etc) chosen according to the surgeons
preference as well as the pre-cautionary measures for each specific patient.

O Day of surgery
O Day one post-surgery

O Day two post-surgery

Comments

9. Only to be answered by MAXILLO-FACIAL SURGEONS AND DENTISTS.
When is it safe for an extracapsular mandibular condyle fracture patient, treated by
closed reduction, to start doing active jaw movements and isometric masticatory

muscle contractions (slight, painless muscle contractions without movement of the
jaw), within their pain limits?

O Day of surgery
O Day one post-surgery
O Day three post-surgery

O Only at out patient follow-up

O After removal of intermaxillary fixation

Comments




10. Approximately how many in-hospital physiotherapy visits should be adequate for
patients with mandibular condyle fractures, treated by ORIF surgery? Assuming
patients are hospitalisised for the standard three days and that electrotherapy is safe to
administer in the facial area, but not directly over the surgery site.

O Until discharge from hospital

O As many as show to be effective

Comments

11. Approximately how many in-hospital physiotherapy visits should be adequate for
patients with mandibular condyle fractures, treated by closed reduction? Assuming
patients are hospitalised for the standard three days, have intermaxillary fixation and
that electrotherapy is safe to administer in the facial area, but not directly over the
fracture site.

O Until discharge from hospital
O As many as shows to be effective

Comments

12. When should non-resisted active jaw movements (normal jaw movements), within
pain limits, be commenced in hospital? Assuming there is limited soft tissue damage. If
the patient has intermaxillary fixation, this will be done within the movement limits
dictated by the fixation.

O Day of surgery

O Day one post-surgery

O Until discharge from hospital
O Only at out-patient follow-up
Comments

13. Only to be answered by MAXILLO-FACIAL SURGEONS AND DENTISTS.
How many repetitions of active jaw opening exercise should be done at one time?

Comments




14. Only to be answered by PHYSIOTHERAPISTS.
How many repetitions of active jaw opening exercise should be done at one time?

Comments

15. Only to be answered by PHYSIOTHERAPISTS.
How many times per day should these repetitions of active jaw opeing exercise be
repeated as part of an exercise program?

O As much as possible within pain limits
Comments

16. Only to be answered by MAXILLO-FACIAL SURGEONS AND DENTISTS.
How many times per day should these repetitions of active jaw opeing exercise be
repeated as part of an exercise program?

17. When should stretching of the jaw (mouth opening) be commenced for post-ORIF
surgery patients, as well as after intermaxillary fixation removal for patients treated with
closed reduction?

O Day one post-surgery

O Day two post-surgery

O At discharge from hospital

O Only at out-patient follow-up

O After intermandibular fixation has been removed

Comments




18. Only to be answered by MAXILLO-FACIAL SURGEONS AND DENTISTS.
When applicable, a jaw muscle stretch within pre-cautionary measures and pain limits,
should be held for how long each time?

Comments

19. Only to be answered by MAXILLO-FACIAL SURGEONS AND DENTISTS.

When applicable,how many times per day should the repetitions of a jaw muscle stretch
(within precautionary measures and pain limits) be repeated as part of an exercise
program?

Comments

20. Only to be answered by PHYSIOTHERAPISTS. How many repetitions of an active
lateral mandibular movement should be done at one time?

21. When should isometric jaw muscle exercises (slight, painless masticatory muscle
contraction without jaw movement) be commenced?

As there is no physical jaw movement, the answer will include patients treated by ORIF
surgery as well as closed reduction, with or without intermaxillary fixation.

O Day of surgery

O Day 1 post-surgery

O Day 2 post-surgery

O At discharge from hospital
O Only at out-patient follow-up

Comments




22. Which of the following jaw exercises should be done in front of a mirror. You may
mark more than one option.

|:| Jaw opening

|:| Lateral mandibular movement
|:| Mandibular protrusion

|:| Isometric exercises

I:‘ Facial muscle stretches

|:| All of the above

Comments

23. Which jaw exercises should be done with light guided hand pressure to prevent

incorrect mandibular deviation (Post-ORIF surgery and after intermaxillary fixation
removal for patients treated by closed reduction).

|:| Jaw opening

|:| Lateral mandibular movement

|:| Mandibular protrusion

|:| Isometric exercises

I:‘ Facial muscle stretches

|:| All of the above

Comments

24. When could light massaging be commenced for mandibular condyle fracture
patients, assuming there is only slight soft tissue damage.

O Day of surgery
O Day one post-surgery
O Day two post-surgery

O At discharge from hospital

O Only at out-patient follow-up

Comments




25. Posterior-Anterior/ Anterior-Posterior condyle movement (e.g. mandibular
protrusion) may give rise to a dysfunction of the lower jaw compartment and should be
avoided.

Comments

26. Only to be answered by MAXILLO-FACIAL SURGEONS AND DENTISTS.
In hospital, how many repetitions of active mandibular protrusion should be done at
one time?

Comments

27. Only to be answered by MAXILLO-FACIAL SURGEONS AND DENTISTS.
In hospital, how many times per day should these repetitions of mandibular protrusion
be repeated?

Comments

28. In-hospital physiotherapist visits should consist of passive joint mobilisations (joint
mobilisation done by the physiotherapist by moving the condyle head in relationship to
the mandible)

(After ORIF surgery and closed reduction, while intermaxillary fixation is still in situ)

Comments




29. When should these passive joint mobilisations (joint mobilisation done by the
physiotherapist by moving the condyle head in relationship to the mandible) be
commenced?

O Day one post-surgery

O Day two post-surgery

O At discharge from hospital

O Only at out-patient follow-up

30. Only to be answered by PHYSIOTHERAPISTS.

When doing an isometric muscle contraction (slight, painless muscle contraction
without jaw movement), for how long should each contraction be held?

As there is no physical jaw movement, the answer will include patients treated by ORIF
surgery as well as closed reduction, with or without intermaxillary fixation.

Comments

31. Only to be answered by PHYSIOTHERAPISTS.
How many repetitions of each isometric muscle contraction (slight, painless muscle
contraction without jaw movement) should be done for each masticatory muscle?

Comments

32. Only to be answered by MAXILLO-FACIAL SURGEONS AND DENTISTS.

When doing an isometric masticatory muscle contraction (slight, painless muscle
contraction without jaw movement), for how long should each contraction be held?
As there is no physical jaw movement, the answer will include patients treated by ORIF
surgery as well as closed reduction, with or without intermaxillary fixation.

Comments




33. Only to be answered by MAXILLO-FACIAL SURGEONS AND DENTISTS.
How many repetitions of each isometric muscle contraction (slight, painless muscle
contraction without jaw movement) should be done for each masticatory muscle?

Comments

34. Only to be answered by MAXILLO-FACIAL SURGEONS AND DENTISTS.
How many times per day should the repetitions of isometric muscle contractions be
repeated?

Comments

35. Only to be answered by PHYSIOTHERAPISTS.
When applicable, a jaw muscle stretch within pre-cautionary measures and pain limits,
should be held for how long each time?

Comments

36. If you have any further comments or suggestions, please feel free to document them
below.




Thank you for completing the third and final round of this questionnaire.
Your participation is greatly appreciated.
Regards

Anke van der Merwe
(Researcher)




Addendum N: Report: Delphi questionnaire, round three
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Report on the final round of the Delphi questionnaie:

The development of a physiotherapy intervention prgram for closed or open reduction

and / or internal fixation of mandibular condyle fractures.

The third and final round of the Delphi questiomaaionsisted of 12 members of the review
panel, eight South African and four internatiorealiew panel members. Two dentists, three
maxillo-facial surgeons and seven physiotherapist® included in this round of the

guestionnaire.

Consensus was reached regarding physiotherapyaghailiand treatment of a patient who
sustained a mandibular condyle fracture, treateddsed reduction, commencing day one

after closed reduction.

Only the daily repetitions of a jaw opening exegsisas well as a jaw muscle stretch (three
times per day) in the exercise dosage and jaw mssdtch category achieved consensus.

The amount of five jaw stretches to be done ana tieceived inter-reviewer consensus.

After completion of the final Delphi questionnan@ind, only stability could be reached
between reviewers regarding pre-cautionary measanesduration of listed pre-cautionary
measures, to be considered when treating a maadiboihdyle fracture patient. Stability was
achieved concerning exercise dosages (excludindasages mentioned above), as well as

the commencement of different physiotherapeutattnent modalities.

Even though consensus could not be reached onesdtiqns, inter-reviewer stability

regarding all other questionnaire questions wagesael.

The results of all Delphi questionnaire rounds Wwélanalysed by the researcher and reported

to all members of the review panel when finalised.

As every patient differs in clinical presentatitime answers provided during the Delphi study

will only serve as a rough guideline for physiot@yr intervention.



It is still advised to consult with the referringrgeon regarding specific pre-cautionary

measures for individual patients.

Thank you again for your participation in this rasdh study. Your expert opinion was

greatly appreciated and valued.

Kind regards
Anke van der Merwe

(Researcher)



Addendum O: A proposed physiotherapeutic interventbn program for the

management of mandibular condyle fracture patients




A proposed physiotherapeutic intervention program br the management
of mandibular condyle fracture patients: Patient cy.

Post-surgical advice:

Commence day one after surgery:

1. Early jaw movement: It is safe and very important to commence geaile |
movements, within pain limits, as soon as your itierapist and maxillo-facial
surgeon gives permission after the surgery.

2. Specific dietary requirements: The maxillo-facial surgeon might advise you to be
on a liquid or soft diet for a while after the serg The diet type would depend on
the type of surgery done as well as the maxillgaflegurgeon.

3. Ice can be applied to the surgical area after surdeeapplications are
recommended as much as possible (repeated evehprg), for a minimum of 48
hours todecrease pain and swelling in the jaw area.

Instructions

The following may be repeated every 1 - 2 hoursedded for relief of pain and / or
swelling.

1. Place ice gel pack in freezer for about two Bo(€rushed ice in a plastic bag may
be used as a substitute)

2. Remove gel pack or plastic bag from freezer.

3. Place in a damp towel.

4. Place ice pack over the painful or swollen altemay help to secure the pack with
an elastic strap.

5. Keep ice pack in place for 15 minutes.

6. Remove ice pack if a severe burning or painat@nsis experienced.




Postural advice:

Commence day one after surgery.

1. Postural re-education:

The basic rules of posture is as follows:

* The head should be directly over the neck, chikgddn slightly and not poking forward.

The ears should be over the shoulders.

* The shoulders should be level and "squared" bautkslomped or rounded forward.

* The middle of the back should be straight up artcshuwnped forward.

While maintaining the above mentioned principledgren the following neck movements:

—_—

]

Sit or stand, looking forward. Imagine two strin@sie string pulls the top and back
of the head straight up towards the ceiling, tlieostring pulls the breastbone
upwards.

Keep above mentioned position and slightly tuckidhi

Return to start position.

To progress, place finger on chin, apply backwaréssure.

Perform five repetitions, three times day.

2. Relaxation technigues

1.
2.
3.

Relax: Stop what you are doing. Allow your bodydtax.

Teeth apart: Let your jaw drop open slightly anghae in that position.

Tongue on roof of mouth: Keep your tongue just bdhhe top two front teeth
(“clucking” position).

Maintain a good posture, as described above.

Breath: Place one hand on upper chest, the othgoumstomach. When you breath
in, the hand on your stomach should move more titaimand on your chest
(diaphragmatic breathing). Imagine that a ballahbding inflated and deflated in
your stomach.




Post-surgical exercises

1. Active jaw exercises done within pain limits.

a) Jaw opening

74
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» Perform exercise in front of a mirror.

* Use light guided hand pressure to prevent incosielet-wards jaw movement.
» Gently open and close the mouth, as far as pawsll

* Repeat.

Special Instructions:

Commence day one after surgery.

Perform five repetitions, three times a day.

b) Lateral jaw movement

» Do exercise in front of a mirror.

* Use light guided hand pressure to prevent incodeainwards jaw movement.
* Move jaw slightly forward and then to the left ahen to the right.

Special Instructions:

Commence day one after surgery.

Perform five repetitions, three times a day.




c) Protrusion of the jaw

» Use light guided hand pressure to prevent incodeainwards or side-ways jaw
movement.

» Slightly move the lower part of the jaw forward ahén slide jaw forward and
backward to start position, as far as pain allows.

Special Instructions:

Commence day one after surgery.

Perform three repetitions, three times a day.




2. Isometric jaw exercises

a) Isometric jaw opening

Place thumb under the jaw.
* Open mouth slightly.
» Attempt to open your mouth further against thetgljgressure of your thumb.
* No movement of the jaw should occur.
Special Instructions:
Commence day one after surgery.
Perform five repetitions, three times a day.

Hold muscle contraction for five seconds.

b) Isometric lateral jaw movement

* Place thumb on side of jaw and open mouth slightly.
* Attempt to move the jaw sideways.

* Apply light resistance with thumb.

* No movement of the jaw should occur.

* Relax, use other thumb and repeat in other dinectio




Special Instructions:
Commence day one after surgery.
Perform five repetitions, three times a day forldgfeand right side of the jaw.

Hold muscle contraction for five seconds.

c) Isometric protrusion

» Place index finger on chin and open mouth slightly.
« Attempt to move the jaw forward.

* Apply light resistance with index finger.

* No movement of the jaw should occur.

Special Instructions:

Commence day one after surgery.

Perform five repetitions, three times a day.

Hold muscle contraction for five seconds.




3. Jaw muscle stretch

Done with permission from physiotherapist and nexcial surgeon.

« Open mouth to point of stiffness.

* Place tongue blades on back teeth to open mouth.

* Do not open into pain.

» Slowly progress by adding more tongue depresssnsai allows.
Special instructions:

Commence after fixation removal/ at out-patienkdatup.

Perform five repetitions, three times a day.

Hold stretch for five seconds.

lllustrations with permission from BioEX: ExercsiBeo Version five.




A proposed physiotherapeutic intervention program ér the management
of mandibular condyle fracture patients: Guidelinesfor physiotherapy
treatment.

Pre-cautionary measures to be considered when tréafi a mandibular condyle fracture
patient:

1. Following open reduction and internal fixation sirgery

* Follow a soft diet.
» Active jaw movements to be done within pain limésd no end range joint
movements done.

* No exercises done against resistance.

2. Following closed reduction

* Follow a soft diet.
« Active jaw movements to be done within pain liméasd no end range joint
movements done.

* No exercises done against resistance.

Ultrasound and interferential current therapy ondbé done directly over fracture

area.

Other physiotherapeutic interventions which can baised:

1. Massage of the facial muscles by the physiotherap@mmence from day one after
surgery.

2. Passive accessory temporomandibular joint movenpaEmtsrmed by the
physiotherapist. Commence at out-patient follow-up.

3. Ultrasound and Interferential Current therapy. tddbe done directly over surgical

area.




A proposed physiotherapeutic intervention program br the management
of mandibular condyle fracture patients: Physiotheapist copy.

Postural advice:

Commence day one after surgery.

3. Postural re-education:

The basic rules of posture is as follows:

* The head should be directly over the neck, chikedan slightly and not poking
forward. The ears should be over the shoulders.

» The shoulders should be level and "squared" bastkslomped or rounded forward.

* The middle of the back should be straight up artcshonped forward.

While maintaining the above mentioned principledgren the following neck

movements:

—_—

]

« Sit or stand, looking forward. Imagine two strin@ne string pulls the top and
back of the head straight up towards the ceiling,dther string pulls the
breastbone upwards.

» Keep above mentioned position and slightly tuckdhi

* Return to start position.

» To progress, place finger on chin, apply backwaréssure.

Perform five repetitions, three times aay.

4. Relaxation technigues

1. Relax: Stop what you are doing. Allow your bodyetax.
2. Teeth apart: Let your jaw drop open slightly anthaén in that position.
3. Tongue on roof of mouth: Keep your tongue just bdlthe top two front teeth

(“clucking” position).




4. Maintain a good posture, as described above.

5. Breath: Place one hand on upper chest, the othgounstomach. When you
breath in, the hand on your stomach should move rtian the hand on your
chest (diaphragmatic breathing). Imagine that bbalis being inflated and

deflated in your stomach.

Post-surgical exercises

1. Active jaw exercises done within pain limits.

a) Jaw opening

4
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» Perform exercise in front of a mirror.

» Use light guided hand pressure to prevent incosielet-wards jaw movement.
* Gently open and close the mouth, as far as pawsll

* Repeat.

Special Instructions:

Commence day one after surgery.

Perform five repetitions, three times a day.




b) Lateral jaw movement

* Do exercise in front of a mirror.

» Use light guided hand pressure to prevent incodeainwards jaw movement.
* Move jaw slightly forward and then to the left ahen to the right.

Special Instructions:

Commence day one after surgery.

Perform five repetitions, three times a day.

c) Protrusion of the jaw

» Use light guided hand pressure to prevent incodeainwards or side-ways jaw
movement.

» Slightly move the lower part of the jaw forward aheén slide jaw forward and
backward to start position, as far as pain allows.

Special Instructions:

Commence day one after surgery.

Perform three repetitions, three times a day.




2. Isometric jaw exercises

a) Isometric jaw opening

Place thumb under the jaw.
* Open mouth slightly.
» Attempt to open your mouth further against thetgljgressure of your thumb.
* No movement of the jaw should occur.
Special Instructions:
Commence day one after surgery.
Perform five repetitions, three times a day.

Hold muscle contraction for five seconds.

b) Isometric lateral jaw movement

* Place thumb on side of jaw and open mouth slightly.
* Attempt to move the jaw sideways.

* Apply light resistance with thumb.

* No movement of the jaw should occur.

* Relax, use other thumb and repeat in other dinectio




Special Instructions:
Commence day one after surgery.
Perform five repetitions, three times a day forldgfeand right side of the jaw.

Hold muscle contraction for five seconds.

) Isometric protrusion

* Place index finger on chin and open mouth slightly.
» Attempt to move the jaw forward.

* Apply light resistance with index finger.

* No movement of the jaw should occur.

Special Instructions:

Commence day one after surgery.

Perform five repetitions, three times a day.

Hold muscle contraction for five seconds.




3. Jaw muscle stretch

Done with permission from physiotherapist and nexcial surgeon.

« Open mouth to point of stiffness.

* Place tongue blades on back teeth to open mouth.

* Do not open into pain.

» Slowly progress by adding more tongue depresssnsai allows.
Special instructions:

Commence after fixation removal/ at out-patienkdatup.

Perform five repetitions, three times a day.

Hold stretch for five seconds.

lllustrations with permission from BioEX: ExercsiBeo Version five.




