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= ABSTRACT

Introduction: This qualitative literature review aims to highlight international scien-
tific publications selected from the PubMed database that describe the changes in
the function of the orofacial myofunctional system after facial trauma and the asso-
ciated treatment outcomes. Methods: Studies published in English between 2005
and 2011 and including individuals of all age groups were included in this review. Pu-
blications that were not open access, studies appearing more than once because
of overlapping keywords, case studies, literature reviews, letters to the editor, and
studies that were not directly related to the subject were excluded. Results: A total
of 831 studies were identified, 14 of which fulfilled the established criteria. Assess-
ment of jaw function was the most frequent evaluation performed in the included
studies, followed by the analysis of treatments. The incidence of condylar fractures
was higher than that of mandibular angle fractures. The majority of cases were ma-
naged by surgery combined with conservative treatment, followed by surgery alone
and conservative treatment alone. Adult men exhibited a higher incidence of facial
trauma. Few studies included children or control groups. Further assessment of jaw
and clinical functions before and after surgery revealed the following findings. The
bite force and occlusal contact area improved after treatment, whereas mandibular
asymmetry persisted even after surgery. The maximum mouth opening returned
to normal after treatment, although the range of mouth opening was lower in pa-
tients with facial trauma thanin controls. Persistent mobility in the mandibular teeth
and pain were observed even after treatment. Myofunctional therapy resulted in an
overall improvement in jaw function. Conclusions: Although the number of studies
on facial trauma is increasing, few studies address the use and benefits of orofa-
cial myofunctional therapy in this field. Further studies on orofacial myofunctional
therapy combined with surgery and/or conservative treatment for facial trauma are
necessary.

Keywords: Facial trauma; Myofunctional Therapy; Rehabilitation; Speech Therapy;
Stomatognathic System.
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= RESUMO

Introducdo: Esta revisao qualitativa da literatura levantou publicacoes cientificas in-
ternacionais sobre a funcionalidade do sistema miofuncional orofacial nos traumas
faciais, por meio da base de dados PubMed. Método: O levantamento realizado limi-
tou-se a seres humanos, de qualquer faixa etaria, no idioma inglés, entre os anos de
2005 e 2011. As publicacoes sem acesso completo, repetidas por sobreposicao das
palavras chave, estudos de caso, revisdes de literatura, cartas ao editor e as ndo rela-
cionadas diretamente ao tema foram excluidas. Resultados: Foram identificados 831
estudos, sendo 14 dentro dos critérios estabelecidos. Notou-se que a avaliacdo mais
frequente foi a da funcao mandibular e depois analise de tratamentos; ocorreu mais
fratura no condilo que angulo mandibular; utilizou-se mais tratamento cirurgico jun-
tamente com o conservador, seguido pelo somente cirurgico e finalmente somente
conservador; a maior incidéncia de traumas faciais foi em adultos do sexo masculi-
no; poucas pesquisas foram realizadas com criancas e grupo-controle; utilizaram-se
mais avaliaces da funcao mandibular e clinicas, na maioria pre e pos-cirurgia; a forca
de mordida e a area oclusal apresentaram melhora pos-tratamento, no entanto a as-
simetria mandibular permaneceu; os valores de abertura maxima da boca atingiram
anormalidade, porem inferiores ao grupo-controle; houve persisténcia de alteracoes
na mobilidade mandibular e dor, mesmo apos o tratamento; e a terapia miofuncional
melhorou o quadro de alteracdes. Conclusdo: E necessario mais publicacdes sobre o
tratamento fonoaudiologico baseado na abordagem miofuncional orofacial nos trau-
mas faciais.

Descritores: L esdes Faciais; Terapia Miofuncional; Reabilitacao; Fonoaudiologia; Sis-
tema Estomatognatico

INTRODUCTION

Facial trauma involves injuries to the facial soft tissues
and bones, and, in cases of extensive trauma, the brain, eyes,
sinuses, and teeth. The epidemiology of this form of trauma is
diverse and varies with type, severity, and cause of the injury”.

The primary cause of maxillofacial fractures is road ac-
cidents?3, However, increased interpersonal violence' and the
use of firearm bullets also lead to an increased incidence of
facial trauma.

The effects of facial trauma may be reversible or irre-
versible and may lead to emotional, functional, and esthetic im-
pairments. The incidence of facial fractures is higher in men than
in women. However, over the past few decades, the incidence
hasincreasedin women aged below 40 years®~, with a lower in-
cidence in children and individuals older than 40 years®?,

Changesinthe organs of articulation after facial trauma
are a topic of great interest in the field of speech and language
therapy. Such changes interfere with stomatognathic func-
tions such as breathing, speaking, chewing, and swallowing.
Speech therapy based the changes in the function of the oro-
facial myofunctional system after facial trauma is an important
complementary treatment becauseit helpsin restoring normal
oral functions and decreases the risk of hypomobility and pre-
vents the progression of possible sequelae™-",

In the abovementioned context, this literature review
was performed to analyze scientific publications describing
changes in the function of the orofacial myofunctional system
after facial trauma, specifically in the maxilla and mandible, and
the associated treatment outcomes.

METHODS

This qualitative literature review included articles se-
lected from the PubMed database using the following key-
words: “facial injuries and oral muscle," "facial injuries and
oral structure," "facial injuries and speech,” “facial injuries and
voice," "facial injuries and chewing," "“facial injuries and mas-
tication,” “facial injuries and deglutition,” “facial injuries and
swallowing,"" ""facial injuries and breathing," "facial injuries and
myofunctional system,” and "facial injuries and oral function."
All studies published in English between 2005 and 2011and in-
cluding all age groups were included.

To establish the principles of the research method
employed, the precepts of the Cochrane Handbook™ were
followed with regard to formulation of the question, location,
study selection, and critical evaluation.

For appropriate study selection, it was first necessary
to achieve compatibility among the researchers. The articles
were independently searched in the database by the authors,
with the aim to minimize possible citation loss. Studies pub-
lished in languages other than English were excluded. Stud-
ies without full text access (obtained from the CAPES Journal
Portal); those appearing multiple imes because of overlapping
keywords; full articles submitted as case studies, literature re-
views, or letters to the editor; and studies that were not direct-
ly related to the subject (studies related to surgical technique,
fractures in regions of the face other than the maxilla and/or
mandible, or changes in sensitivity and animal studies) were
also excluded. All phases of the study were independently
conducted by the researchers. In case of disagreement, stud-
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ies were included on the basis of a final consensus. This study

was not a simple blind search.

The study selection flowchart is illustrated in Figure 1.

- Number of citations
identified = 831

(—I—I

- 14 citations related
to the subject

- 817 citations
excluded from the
study

l—l—l

-.607 citations not
directly related to the
subject of the study

- 210 repeated
citations

Figure 1. Study selection flowchart

Table 1. Summary of the evaluated studies

After the bibliographic survey and study selection, the

manuscripts were analyzed with regard to the aims, number,
and gender of the participants, age groups, evaluated param-
eters, treatment controls, and results. This analysis is described
in subsequent session.,

RESULTS

Theresults of the literature search used in this study are
briefly describedin Table 1.

DISCUSSION

The findings of this literature review indicated that
most of the studies aimed at the evaluation of mandibular
function®21242527.28-30 3and the analysis of treatment out-
comes® 222326 gnd facial trauma-related complaints (poor or

Reference | Aim Sample Ealluiie perelie) s al Results and Conclusions
treatment controls
Electrical method used
Twenty men and two i
To assess the maxi- s h dibul fomeeslie i .b'.te forge The bite force of the patients significantly
’ : women with mandibular | (transducer positioned in the ;
Gerlach and | mum bite force in pa- lefract d27t . S decreased in the first week after surgery
) : , angle fractures age O | region of the incisors, ca- ) h
Schawarz, | tients with mandibular | 387 65rc . compared with that in the control group and
- y nines, and molars) X ;
2012 angle fractures that . Lo became equivalent to that in the control group
. Age and gender- Longitudinal monitoring of
were surgically treated . after 6 weeks.
matched controls patients (once a week for 6
weeks)
Fourteen men and four ) )
women were divided in After 6 monvths, the maximum mouth opening
two groups: was normall in thfhpatltehnttg‘rc;%ps, altltwo:Jgh the
To analyze the man- . range was lower than that in the control group
dibular movement and | 1) Twelve underwent Thedpsrtlc(;pgnts vvire efva\u— Recovery of lateralization and protrusion move-
Murakami the occlusal condition | maxillomandibular fixa- ated3an : Imolnt s after ments was observed.
etal,2009 | of patients who un- tion + physical therapy treatment initiation. Mandibular deviation was observed on mouth
18 derwent conservative ) ) opening, although the values were lower than
P S tzr)1 Six undlervvent physical E‘\gallﬁated parametters: man- | those befare treatment.
erapy alone ibular movemen
eral condylar fractures Py After 6 months of treatment, a decrease in the
Average age, 38 years bite force and level of asymmetry in the occlu-
sal contact area was observed.
Control group
Twenty-six patients with Three months after injury, the maximum mouth
To compare closed unilateral condylar frac- opening was significantly greater in the intra-
reduction + inter- ture were divided in two articular irrigation group
inr?targl—”aarrtyicTJTaarui(r)rni +a— &IBLRS: TMJ pain gradually decreased over the course
. . g 1) Fourteen underwent Evaluated parameters: radio- | of treatment in the irrigation group, while in the
Kondoh et | tion (corticosteroid) ORSENEE (s e ‘ i ) ‘ )
0. 7004® || sneldeed ealciian e || . JER logical findings, jaw function, | other group, pain decreased only 6 months
! ‘ - ; intra-articular irrigation and pain in the TMJ after treatment.
intermaxillary fixation
without intra-articular | 2) Twelve underwent The conservative treatment protocol modified
irrigation for unilateral | COnservative treatment with intra-articular irrigation was found to be
condylar fractures only minimally invasive and safe for the treatment of
Average age, 25 years unilateral condylar fractures.
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To analyze the re-
lationship between

Seventy-three men and

Physical examination: articu-
lar sounds; pain during man-
dibular movement; measure-
ments of maximum mouth

Pain, abnormal occlusion, decreased mouth
opening, abnormal values of lateralization, and
advanced age were found to be predictors of

Niezen et impaired jaw function i opening, lateralization, and jaw function impairment in patients who un-
al,2010%° [ after closed treatment >! » d losed treatment of dibul avl
; Average age, 28 years protrusion; and evaluation of €rgo closed treatment of mandibular condylar
of mandibular condy- " X fract
the dentition and occlusion ractures.
lar fractures. : o ‘
Questionnaire: impairment of
mandible function
Questionnaire on TMJ func-
tion . . .
‘ . Radiological examination Totally, 56% patients exhibited some form of
Toinvestigate the Clinical examination: palpa- S AL B
!nC|d¢nce of functlopal tion and TMJ auscultation; . ) o
' |m|:.)a\rmen.t and radio- A total of 138 children investigation and measure- 72 7o showed signs of objective TMJ dysfunc-
Thorén e; logical ﬁndmgs rlelated with uni- or bilateral con- | ment of midiine deviations tion.
al, 2001 to the TMJin children duri th ing: and
‘ dylar fractures uring mouthn opening; an :
with condylar frac- measurement of the maxi- It was found that conservative treatment may
tures that were not mum mouth opening, lateral- be indicated for patients below 15 years old.
surgically treated ization, and protrusion
Monitoring period: from 4.8
to 16.4 years
Patients treated by internal fixation showed
better radiological outcomes
Forty-three patients were Both groups showed signs of persistent dys-
divided into two groups: function, although lesser impairment was
1) Fourteen (15 fractures) observed in the group treated with internal
To evaluate and with an average age of il camisisn ﬁxgtlon o o .
. 31years were treated Axiography revealed significant limitations in
Hlawitschka | compare the results ' ) .
by open reduction with ' . N condylar movements in both groups, although
etal,2005 [ of openand closed . : Radiological examination : " -
= ‘ internal fixation TMJirregularities were significantly less fre-
treatments for intra- N T . 4 inth
capsular fractures ) wently—mne (34 frac- AdoEE quentin the openltreatment group.
tures) with an average g y It was found that in cases of complex recon-
age of 28 years were struction of the mandibular condyle, open
treated by closed reduc- reduction and internal fixation improve the
tion prognosis of bone anatomy and recovery of
soft tissues when combined with therapeutic
exercises after surgery.
Evaluation time points: six
Twenty-nine patients weeks and 3 and 6 months
To compare the results | older than 16 years who | after surgery.
of open reduction underwent open reduc-
and internal fixation tion andinternal fixation | Evaluated parameters: pain,
between patients with | were divided into two fracture healing, occlusal There was no significant difference between
Kaplanetal, | . | ibul } " . inferi ! £th |
20012 displaced mandibular | groups: condition, trismus, inferior groups in any of the evaluated parameters as-
fractures who un- 1) Sixteen underwent im- | alveolar nerve condition, sessed at the different time points.
derwent immediate mediate mobilization weight loss, and wound in-
mobilization and those | 2) Thirteen underwent fection
who did not. maxillomandibular fixa-
tion for 2 weeks Evaluated by a blinded sur-
geon
The clinical dysfunction index revealed serious
TaEn-clElt PEREmS symptoms in 11% patients, moderate symp-
(25 mgn a?d tEree toms in 39%, mild symptoms in 39%, and the
To \nyestlgate the women) with condylar JYN— absence of Symptolms in 11%.1n alddl.tlon‘othere
functional outcome e e were severe alterations in occlusion in 21%
) fractures Clinical examination: func- . e
Rutges et of patients who un- tonality was scored using the patients, moderate alterations in 61%, and the
al, 2006 % [ dergo conservative Y g absence of alterations in 11%.

treatment of condylar
fractures

Average age: 30 years

. Average time of fracture:
3 years.

Helkimo index.
Radiological examination

Anamnesis revealed the absence of symptoms
in 89% patients.

According to the established criteria, the con-
servative treatment of condylar fractures was
satisfactory only in 46% patients.
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Recording of mandibular
. movements and computa-

Totcompare mast{— Eighty-one men with tional analysis of chewing The total duration of chewing cycles and the

Eaet(\j\zen;%vaet?qutns ° condylar fractures aged o . phases of mouth opening and jaw closing were

A 16 to 70 years Evaluation time: six weeks, significantly lesser in the control group thanin
Throck— condylar fractures and 6 months and 1and 2 years the treated patients, regardless of the chewing
morton et healthy controls Control group: Fifteen after treatment side, type of treatment, and evaluation time

- men aged 22 to 23 years
00 To CEEbEh el Treatments: open or closed It was found that unilateral condylar fractures
required for the resto- reduction + physical therapy | can alter the chewing cycle in adults for several
‘ (elastics and guided jaw mo- | years, particularly on the opposite side of the
ration of normal mas- bilizat
) ilization) fracture.
ticatory movements
Treatment: retromandibular A total of 12% patients exhibited facial muscle
access, preauricular + elas- paralysis, which was permanent in 4%
tics for 7 days + elastics for
To evaluate the ef- more than 7 days only at Clinical and radiological evaluation revealed
ficacy and safety of a night + intake of soft diet satisfactory recovery of facial symmetry and
therapeutic method for 30 days +functionalex- | excellent recovery of facial function. Few pa-
Thirty-three menand17 | ercises from the 15" day + tients complained of symptoms related to TMJ.
Gerbinoet | 10analyzelong-term | women with uni- or bilat- [ intensification of functional Condylar remodeling was extensive in 8%
212009 26 clinical and radiological | eral condylar fractures therapy after 30 days + per- | patients, mild or moderate in 47%, and absent in
! findings of patients sistence of training until 6 45%. A statistically significant correlation was
who undergo open Average age: 30 years months after surgery observed between condylar remodeling and
reduction and internal impairment in mouth opening
fixation of the condyle Evaluation: radiological and
(extraoral approach) clinical examinations Surgical treatment associated with postopera-
tive functional therapy was found to promote
Evaluation time points: before | the recovery of occlusion, function, and facial
and after treatment. symmetry.
A” PEENES M fun;— Patients presented with a significantly lower
el ey o pied= range of mouth opening compared with con-
mately 40 days after surgery. trols, with a greater decrease in the vertical
o displacement component.
To quantitatively as- Evaluated parameters: free
f;iilr;ttiiggr‘aalvind Eight men and one {r;]outt]dcl)penm.g evalua'lteq i Percentage of rotational movements was
Jaw woman with condylar ree-cimensions danalysis significantly higher in patients (82%) thanin
movements during and division of movement 9
) fractures ¢ : controls (77%).

Sforza et al, maximum mogth |nt0 rotational and transla-

2009 % \c/)vpheon\l;grzspuaglceenst:_ Average age: 34 years Eggﬂgggf?;gﬂﬁ;?:edtgfhﬂs During maximum dental intercuspation, pa-
fully rehabilitated after Contrpl group: healthy anterior temporal, and stér— tients ;howed higher asymmetry and signifi-
condylar fractures adult mdl\{ldua\s matched T L e S cant higher tgrque and ‘contractlon values for

to the patient group during maximum dental in- the sternocleidomastoid muscle.
tercuspation )
Total recovery of opening movements could be
MemEmbameen Gt lachievled, although thef rf}tational and trans-
e 265 mrerith 6F (res g ational components of this movement were
(average of 18 months) aliteiedl
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To compare mandibu-
lar movements during
chewing between

Eighty-one patients with
unilateral condylar frac-
tures treated with open

All patients were instructed
to follow the same physical
therapy protocol (elastics
and exercises for mandibular
movement).

Evaluation: mandibular
movements during masti-
cation and computational
analysis of the same

There was no significant difference between
groups in the duration of the chewing cycle and

Throck- patients with unilateral (n=237) or closed (n = 44) the maximum mandibular excursion.
mortonet condylar fractures procedures Evaluation time: 6 weeks. 6
al, 2004 | treated with open e Ind 5 vear Surgical correction of unilateral condylar frac-
procedures and those A 161070 f? f S at a years tures was found to have little effect on man-
treated with closed Verage age: 1o to drteriracture dibular movements the chewing pattern.
procedures SEEIE
Evaluated parameters: chew-
ing cycle duration and maxi-
mum mandibular excursion
during the chewing cycle,
with three-dimensional
analysis of the latter move-
ment
Two patients were diagnosed with impaired TMJ
movements
Fracture healing was considered satisfactory in
12 joints
Evaluation time points: before
and after surgery (average of | Mini-plate fracture occurred in three patients
23 months) and severe bone resorption of the condyle in
one.
To evaluate the long- NI e 2] Sl weme Evaluatign: cllinical examing— , ‘ .
term outcomes of tion, radiological examination, | Minor occlusal adjustments were necessary in
e open reducti‘on and Average age: 42 years assessment of the psycho- | six patients.
a1, 2006 internal fixation for logical status, measurement

condylar fractures
using the intraoral ap-
proach

A total of 24 condylar
fractures

of maximum bite force in
maximal occlusion, pain
thresholds in TMJ and chew-
ing muscles measured using
a pressure algometer

No significant difference was found in the maxi-
mum bite force and maximum pain threshold
between the fractured side and the normal side
in patients with unilateral fractures and between
the operated side and nonoperated side in pa-
tients with bilateral fractures.

Open reduction and rigid internal fixation
of condylar fractures using the intraoral
approach requires expertise and was
found to be associated with a high risk
of postoperative complications.
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Eighteen children

To monitor the growth
of children with sub-
condylar fractures

Caldas et
al, 2008 3¢

Average age at trauma:
7.7 years

A total of 21 fractures

Treatment: intermaxillary
fixation for 12 to 17 days, lig-
uid diet for 15 days after fixa-
tion, and functional treatment
(mouth opening exercises)

Follow-up: three to 6 years,
with an average of 4.7 years

Evaluation: palpation and
auscultation of TMJs, evalu-
ation of theinterincisal dis-
tance, and measurement of
the maximum lateral excur-
sion of the jaw

The maximum interincisal distance during
mouth opening varied from 34 to 43 mm (slight
deviation to the side of fracture in four patients)

The average lateralization to the side of fracture
was 8.4 mm, while that to the contralateral side
was 7.8 mm

Conservative treatment of condylar fractures
in growing individuals was found to result in
satisfactory functional outcomes and condylar
remodeling. Functional treatment after inter-
maxillary fixation for 12 to 17 days proved to be

acceptable.

TMJ, temporomandibular joint; SEMS, surface electromyography

moderate occluded area, decreased maximum mouth open-
ing, asymmetric lateralization, mandibular deviation, and per-
sistent pain)?°. Most studies included patients with condylar
fractures™-2"2°, followed by mandibular angle"” and subcondylar
fractures®.

With regard to the treatment approach (surgical or con-
servative), five studies”920262¢ inyolved surgery, three'®2'24 in-
volved conservative treatment, and six?22325272830 involved a
combination of surgical and conservative treatments.

In general, these studies were performed in
adults”2022-9 with a higher incidence of facial trauma in
men"182024-272930 Only two studies included children®'=°, Most
studies did not use control groups'-232628-39, Studies with control
groups allow for direct comparison of results and their applica-
tionin the clinical setting and decrease potential biases that may
lead to inaccurate interpretation of the results.

Most of the studies evaluated mandibular func-
tion™-212328-30 gand performed clinical examinations?0-23262930,
followed by radiological®?'?22629  physical®?°, psyschological®,
and axiographic??assessments. As in most of the surveys, the
evaluation time points corresponded to the pre- and postopera-
tive periods, with 6 weeks?*?® and 16.4 years?'as the minimum
and maximum follow-up periods, respectively, after fracture.

For better discussion and characterization of the find-
ings and conclusions related to orofacial myofunctional char-
acteristics found in the articles that were fundamental for this
study, specific aspects of greater relevance were addressed
separately and were divided for didactic purposes into aspects
related to the bite force and occlusal contact area, aspects relat-
edto staticand dynamic occlusion and jaw mobility, and aspects
related to pain.

With regard to the bite force and occlusal contact area,
three studies showed that the bite force 2 improved after
treatment and over time, two showed animproved occlusal con-

tact area™?, and three™?'?’ reported the presence of asymme-
try in these parameters after fracture correction.

With regard to dynamic occlusion, the maximum mouth
opening returned to normal in some studies™?*23% However,
some of these studies™?3° reported a lower range of mouth
opening in patients than in controls. In one study?°, the maxi-
mum mouth opening was not restored to normal.

With regard to jaw mobility, one study™ observed a lim-
ited recovery in jaw mobility. In four studies?°-22%, alterations in
jaw mobility persisted in the long term.

The persistence of pain despite treatment was reported
in several studies?*?>?°, and only one study™ reported a de-
creasein pain.

In several studies?22>272830 jaw function improved when
facial fractures were treated in combination with orofacial myo-
functional therapy, and even after surgical and/or conservative
treatment, changes in asymmetry and jaw mobility were still
observed. The combination of a myofunctional approach with
surgery and/or conservative treatment for jaw fractures can
improve the overall jaw function.

CONCLUSIONS

Although the number of studies on facial trauma is in-
creasing, few studies address the use and benefits of orofacial
myofunctional therapy in this field. Although anincreasing num-
ber of studies ininternational databases are emphasizing on the
use of orofacial myofunctional therapy in combination with sur-
gery and/or conservative treatment for facial trauma, these are
inadequate and provide little scientific evidence. More specific
studies are required to demonstrate the benefits of this therapy
and define the methodologies that should be applied by skilled
professionals.
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