Effects of botulinum toxin in patients with myofascial pain related
to temporomandibular joint disorders: A systematic review

Rosa Marina Ramos-Herrada"*~F, Luis Ernesto Arriola-Guillén?>A-F, Katherine Joselyn Atoche-Socola"“, Silvio Augusto Bellini-Pereira*F,

Aron Aliaga-Del Castillo*8-F

1 Division of Oral Rehabilitation, School of Dentistry, Scientific University of the South (Universidad Cientifica del Sur), Lima, Peru

2 Division of Orthodontics School of Dentistry, Scientific University of the South (Universidad Cientifica del Sur), Lima, Peru

3 Division of Oral and Maxillofacial Radiology, School of Dentistry, Scientific University of the South (Universidad Cientifica del Sur), Lima, Peru
* Department of Orthodontics, Bauru School of Dentistry, University of Sao Paulo, Brazil

A — research concept and design; B — collection and/or assembly of data; C — data analysis and interpretation;
D — writing the article; E — critical revision of the article; F — final approval of the article

Dental and Medical Problems, ISSN 1644-387X (print), ISSN 2300-9020 (online)

Address for correspondence
Luis Emesto Arriola-Guillén
E-mail: luchoarriola@gmail.com

Funding sources
None declared

Conflict of interest
None declared

Acknowledgements
None declared

Received on November 16, 2021
Reviewed on January 11, 2022
Accepted on January 12, 2022

Published online on June 30, 2022

Citeas

Ramos-Herrada RM, Arriola-Guillén LE, Atoche-Socola KJ,
Bellini-Pereira SA, Aliaga-Del Castillo A. Effects of botulinum
toxin in patients with myofascial pain related to temporoman-
dibular joint disorders: A systematic review. Dent Med Probl.
2022;59(2):271-280. doi:10.17219/dmp/ 145759

Dol
10.17219/dmp/145759

This is an article distributed under the terms of the
Creative Commons Attribution 3.0 Unported License (CCBY 3.0)
(https://creativecommons.org/licenses/by/3.0/).

Dent Med Probl. 2022;59(2):271-280

Abstract

Botulinum toxin is used as an alternative for the treatment of chronic refractory myofascial pain derived
from temporomandibular disorders (TMDs). It is important to establish the benefits of botulinum toxin in
this type of symptomatology. The aim of the study was to conduct a systematic review in order to evaluate
the effects of botulinum toxin in patients with myofascial pain related to temporomandibular disorders.
The search was carried out systematically, without limitations of language or year of publication, until
February 2021. The databases searched included PubMed, Web of Science, Scopus, The Cochrane Library,
and Latin American and Carribean Health Sciences Literature (LILACS). Partial gray literature was searched
using Google Scholar, ClinicalTrials.gov, OpenGrey, and the reference lists of selected articles. Randomized
controlled clinical trials evaluating the effects of botulinum toxin in the treatment of myofascial pain were
included. The risk of bias was assessed with the Cochrane RoB 2.0 tool, and the The Grading of Recommen-
dations Assessment, Development and Fvaluation (GRADE) approach was used to determine the certainty
of the scientific evidence. A total of 900 studies were retrieved, out of which only 8 randomized clinical tri-
als were selected. From these 8 studies, the data of a total of 314 patients, predominantly women, between
the ages of 18 t0 75 years was obtained. After the assessment of the studies with the RoB 2.0 tool, 7 studies
showed some concerns regarding the reported results and only one was at a low risk of overall bias. The
analysis of the studies has shown that low doses of botulinum toxin are effective in the treatment of refrac-
tory myofascial pain associated with temporomandibular disorders. The studies presented medium- to
low-certainty evidence..
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Introduction

The American Academy of Orofacial Pain (AAOP)
defines temporomandibular disorder (TMD) as a ge-
neric term that contains a series of clinical problems
that affect the temporomandibular joint, masticatory
muscles and associated structures.!> Temporomandib-
ular disorder has a multifactorial etiology that involves
biological, infectious, hormonal, psychological, social,
and emotional factors. 3-10

Patients with TMD present with pain,!'-2° limitation
of movement, dysfunction, fatigue, subjective weak-
ness, and stiffness of the facial and chewing muscles.?!
In addition, there is a subgroup within the TMD that
corresponds to musculoskeletal disorders, the most
prevalent of which are localized myalgia and myofas-
cial pain.!” Myofascial pain can present with acute to
moderate intensity and is characterized by the pres-
ence of sensitive areas called trigger points, located in
bands, tendons and muscle fascicles, and generating
deep and localized pain in the tense muscular band.
However, pain can also occur in other areas distant
from the trigger point.17-21-23

Different treatment approaches have been proposed
including conservative therapies such as pharmaco-
therapy,%?4-26 physical therapy,'*?*”?¢ ultrasound, trans-
cutaneous electrical nerve stimulation,'” occlusal ther-
apy (occlusal splints),?*-32and psychotherapy.2¢33-3> On
the other hand, more invasive procedures such as dry
needling and acupuncture are also available.!” Howev-
er, even after receiving these treatments, the symptoms
may partially persist. In this chronic condition, botu-
linum toxin type A (BTX-A) has recently been used as
the alternative for the longer relief of the symptoms
of chronic refractory myofascial pain.20-28:36:37.38

The BTX-A is an exotoxin synthesized by a spore-
forming gram-negative anaerobic bacterium called
Clostridium botulinum. This powerful botulinum
neurotoxin performs its action at the presynaptic junc-
tion of alpha and gamma motor neurons by blocking
Ca.®® It has a dual mechanism of action on the neuro-
muscular junction such as the inhibition of acetylcho-
line exocytosis from the nerve end plates (temporary
weakening of nerve endings and consequent relaxation
of muscle contraction or paralysis, depending on the
dose, without any systemic effect) and the inhibition
of the release of substance P and glutamate to reduce
inflammatory pain.?°

Despite the aforementioned factors, there is still
a lack of unification and collection of scientific infor-
mation on the benefits of BTX-A therapy. Therefore,
the objective of this systematic review was to assess
the effects of botulinum toxin in patients with myofas-
cial pain related to TMD.

R.M. Ramos-Herrada et al. Botulinum toxin in patients with TMD

Material and methods

Protocol and registration

The present review was carried out following The Co-
chrane Handbook for Systematic Reviews of Interven-
tions,? and reported as suggested using Preferred Re-
porting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines.*! Likewise, the protocol of the study
was registered in the PROSPERO Centre for Reviews and
Dissemination (CRD) database at the University of York
(Heslington, UK), and the National Institute for Health
and Care Research (London, UK),*? under the number:
CRD42020168889.

Eligibility criteria

To define the eligibility criteria, the acronym PICOS
(Population, Intervention, Comparison, Outcomes and
Study design) was used:

— Population — adult patients with TMD-related myofas-
cial pain;

— Intervention — botulinum toxin injection treatment for
myofascial pain;

— Comparison — no treatment, placebo or other specific
treatment including physical therapy, occlusal splints,
drug therapy, or acupuncture;

— Primary Outcome — changes in intensity of myofascial
pain due to botulinum toxin treatment;

— Effect measures — changes from baseline to last avail-
able tracking measured by visual analogue scales or
similar tools; and

— Study design — randomized clinical trials (RCTs) con-
ducted in humans.

The exclusion criteria included studies in children or
adolescents, studies on craniofacial anomalies or neuro-
muscular diseases, literature or systematic reviews, letters
to the editor, pilot studies, case report studies, in vitro
studies, and animal studies.

Information sources, search strategy
and study selection

The search for studies was carried out regardless
of the language or year of publication in following
electronic databases: MedLine (via PubMed), Sco-
pus, The Cochrane Library, Latin American and Car-
ribean Health Sciences Literature (LILACS), Embase,
Web of Science. Additionally, a partial search of gray
literature using specific keywords was conducted up
to February 2021 (the detailed data is available from
the corresponding author on reasonable request), us-
ing Google Scholar, OpenGrey and ClinicalTrials.gov
databases. The first 100 records were searched using
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Google Scholar. Also, the reference lists of the selected
articles were checked to ensure that no potential ar-
ticles were lost. Articles were managed using EndNote
software (Thomson Reuters EndNote X7®; New York,
USA) to avoid possible duplication.

The study selection was carried out independently
in 2 phases by 2 reviewers (RMRH and KJAS). In the
first phase, the reviewers screened titles and abstracts
identified from the results of the electronic database
and additional sources. Then, studies with titles and
abstracts that did not meet the inclusion criteria and
duplicate studies were removed. In the second phase,
full-text studies were retrieved to confirm their eligi-
bility, according to the inclusion criteria. The reference
lists of the selected articles were also evaluated. The
reviewers independently selected articles for inclusion
in a qualitative synthesis. Disagreements were resolved
by verbal discussion and consensus was reached with
the help of a third reviewer (LEAG), when necessary.

Data collection process and data elements

Two reviewers (RMRH and KJAS) independently
extracted data from included studies using a stan-
dardized Excel spreadsheet. The following data was
extracted: study design, sex and age of the patient,
sample size, diagnosis of TMD, diagnosis of myofas-
cial pain, muscles involved, treatment approach, area
of application of botulinum toxin, number of doses,
and treatment time. At the beginning of the study, we
planned to include the results on the quality of life
of the patients. However, this was not possible as none
of the studies selected for the review assessed this vari-
able. To clarify and resolve doubts about the studies,
we contacted the authors by e-mail.

Risk of bias in individual studies

The risk of bias (RoB) assessment of the RCTs was
performed using the Cochrane Risk of Bias tool (RoB
2.0; Cochrane, London, UK).*® The following domains
were considered: randomization process, deviations
from planned interventions, missing outcome data,
outcome measurement, and selection of the reported
result. Each domain was assessed as having: a low risk
of bias, some concerns or a high risk of bias. Then,
an overall RoB judgment was assigned to each study
as: low risk (if all domains had a low RoB), some con-
cerns (if in at least one domain there had been some
concerns) or high risk (if in one or more domains there
had been some concerns).*?

In addition, the degree of certainty of the evidence
in the studies was assessed using The Grading of Rec-
ommendations Assessment, Development and Evalua-
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tion (GRADE) approach** according to the categories
(high, moderate, low, and very low).

Both reviewers (RMRH and KJAS) independently
assessed the risk of bias and the certainty of the evi-
dence from the included studies. Discrepancies were
resolved by verbal discussion and consultation with
the third reviewer (LEAG).

Summary measures

Primary outcome measures were based on quantita-
tive data (efficacy of botulinum toxin therapy in TMD-
related myofascial pain after botulinum toxin injec-
tion). Mean differences and 95% confidence intervals
(Cls) for changes were assessed based on patient re-
sponses, using a visual analogue scale (VAS).

Synthesis of the results

The data collected from the included studies was
synthesized and analyzed in a description table. After
the evaluation and taking into account the differences
between the botulinum toxin injection protocols, the
sample size, the doses, and the follow-up periods, it
was considered that the methodology of the studies
was not homogeneous. For this reason, a meta-analy-
sis was not performed.

Results

Study selection

In the first phase of the search strategy, a total of 787
studies were identified in the electronic databases
(570 in PubMed, 5 in Scopus, 24 in LILACS, 15 in Em-
base, 60 in Web of Science, and 113 in the Cochrane
Library). Furthermore, 113 studies were found during
the partial search of the gray literature (100 on Google
Scholar, 13 on ClinicalTrials.gov) published from 2008
to 2020. No studies were retrieved from OpenGrey or
reference lists. A total of 890 studies were eliminated
for being duplicated and not meeting the eligibility cri-
teria after reading the titles and abstracts. Ten stud-
ies were obtained for full-text assessment according to
the inclusion and exclusion criteria. Two studies were
excluded, of which 1 was excluded for not specifying
the diagnosis of TMD and the other because it could
not be obtained in full text. >4 Finally, 8 studies were
included in this systematic review. The sequence and
complete search are detailed in the PRISMA flow chart
(Fig. 1). All 8 studies were RCTs.2047-53 Table 1 shows
the characteristics of the included studies.



ts with TMD

ien

t

inin pa

R.M. Ramos-Herrada et al. Botulinum tox

274

"y 9dA1 UIX010IN3U WINUIINIO] — -] NOg ‘Y 9dA1 UIXO) WiNUINIog — -X 19

'syiuow g 01 dn jo dn-moj|o} e uj 26ueyd

RUETLEETR
Juedyubls e yuasaid Jou pip 1eyy ogadeld I ——
33 0} pasedwiod -x | g JO uonensiuiwpe um _mtm m%n 8¢
9y} J9)ye UoldUNY U] JuaWaA0IdWI pue , P Y Pyl
1USWIe3I) 9Y) 210jq
uted Jo uononpais Juedyiubls Ajjesnsnels
‘dn-moj|oj JO syyuow 9 uswesn

01dn pue skep {| Jayje aduerdde [esnpd0
93 Se 9AID9YD Se pue UON|OS dul[es eyl
uled [esejoAu JuR3sisiad Jo uonoNpal Ayl Ul
DAI1D3JJ9 2I0UI SEM (350D JO SS3|pIebaY) -1 Nog

2y Jaye sAep 0g| pue
'06'8C LT 1 'L pue
1USWIP3I) Y1 310Ja]

‘uled S10Wal PaLIRyal YUM

siuaiied uj uey ured [eIDsejOAW Pazi[eI0] YiIM ST Ul Julod UONRISIUILIPE | ‘D]2SNW J213SSeW ZRIB[TEIRIERER 1064191d (o =) el e U 25 £e1ne O O ( )
: HELEREHSSIRE) poz[e20] Ll a1 Jaye skep og| pue MR L } UM 3U1ed0pl| 9% :dnoib auiedopi] P! ‘(0 = u) dnoib auredopI] o.mom
sjualied Ul 9SUSIUI IOW 319M pue syuow g 7 T TR 943 Ul spulod UONEBASIUILIPE € ‘D2SNU ¥ 1919s55eW g 219
. 06 09 '8C YL 'L pue ‘pinbij uondaful ays jo ‘(07 = u) dnoib vig pazjwopuel
01 dn paise| S19a42 dY] "dUlPDOPI| pue dUl|es [ejodwial 8y} Ul sjujod uoneIISIUILIPe € ) [ejodwiay . BUOWIIRD)-SAIUOIN
1USW1Ee3J1 9} 10§37 ) JU 1°0 J2d V1g JO S1UN ¢ UIe1go 01 (51294 G/—g| :2buel) s3uaed 09
01 paJedwod ured padnpal ApuedIubIs y-X 19 sdno.b |je ui asop | .
UonN|os suljes Jo W G¢'L Ul V1g 30 N 0S
N0SL-001 :dnoib v1g
S9ew g pue
uopN|os aules 23 z :dnoib ogade|d S9leWd) O :(S4e9K E—07 :9buel 'SIeIk €7
‘Kep Y18z Ja)ye skep gz pue  (Yoea N QL) oSN [esodwdal ay3 Ul suuiod ‘uonnjos J— :9be ueaw ‘7| = u) dnoib ogadeld Apnis ( )
QU1 [IUN pue SUOND3UI \/-X g 9yl Jo)je 21e1s  Ia)e sAep 1| ‘Apnis UOIRJISIUILIPE 7 PUB S|DSNW J21955eW QUI[eS 20 7 Yam y-X 14 :dnoib Apnig Solew ¢ aAndadsoid X 800C
. |ejodway i . |e 32 njbouny
[ed160]j0y2Asd Jo JusUwSA0Id Wl pUP J31|3) Uled aU1 Jo buluuibaq 31 U] s3ujod UoneIISIUIWIPE € '9S0p | juaned Jad pUE s9jewa) 0| :(sJeak €691 :obuel paziwopuel
V-X1940 N 00l 'sieak 9’6z :9be ueaw 7| = u) dnoib Apnig
syuaned ¢
‘uted [exsejoAw SSWIN QL . (0z=u)
Yum sauaned ur uonouny paroiduwil pue Jolijai uswiiesny 01 g Woyj pa1daful st uiod 196611 sy E_omw_oummwc_w“umm ¥ (2250) s OEENE anbiuyda} buljpasu A1p :dnoib joauod Apnis ( )
uted JuedyiubIis padnpoid SJUSWIEAI] Y10g DYl JSLJE SY99M 9 pue :dnoib Bupasu A1Q : o O 3 oumu_ vinse _om_anE ‘(0z = u) dnoub Apnig aAndadsoid B o:_uwdm
‘$Y9am 9 Ja1je anbiuyday buljpasu Ap Jo uoneniul Juswiean 50p | _u. N \QM oE ol _ (s1eak 09—0¢ :9buel ‘g'c¢ 26e paziwopue) €394
95N SU1 YUM SAIIDIYD 210U SM 1531 1B Jal[ol Uled :dnoib Apnis VX184 005 ueaw) UaWl | | pue Uswom gz :syuaped of
“(sAep 0g) V-X19 ueyl (shkep z1) UOISSaS PUOD3S Ay Ul N G| 8=u
- 9|2snw sijesodual sy ul uiod : : Adelayy 4ase| [ans]-mo| :dnoib [oiuod
13158) SEM 1D34J3 J3SE| [9A]-MO| Y] "UONONP3I ATENNHIEEN UOISS3S 1541} 93U Ul N OE 191955PW , [euy [eoup (9102)
UONEJISIUIWPE | pUB 3|2SNW J21assew ‘(£ =u)dnoib v-x19 .
uled Buipiebal WY} USMISG 2DURISHIP OU  2Y) J21je pue 210jaq ) uonnjos |eJodwiay ; paziuWopuUel |19 11eD 2
SeM 2J3U) PUB SAIIDYD 2U9M SIUSWIRI] Y109 341 Ul su10d UoneAsIuILIPe ¢ 5350p ¢ SUIIBS 966°0 JO W |"| Ul'\Y-X1g JO TW 005 (s1eak ge :abe
: A : ueaW) sajewl 7 pue sajeway €| :syuaned G|
'suod3(ul - | g Ja1je 4abbig Aybis 15118 sUILOW [en E) e ww__ Mccw_mmwm SU05 anbiuyoay
SeM UOII0W JO 9BUBJ Je|NgIpUBW Ul 95e310Ul Hw_m _MH o € .Q:o__mu_o_ wo 5015 UDeS 10] v o 191955PW uole|ndiuew [epsey :dnoib |013uoD) |eu1 [e21ulD AN._%MV.
2y ‘syiuow € 01 dn jo dn-mojjoj e ul ujed P HEy L ) 104U Py ) ¥X1840 N 0s1 [ejodway (s1eak | /-0 :2buel) pazIuWopuUe) [

‘uoneIIul JUSUIEa
Buidnpal Ul aAIIdaYs Ajjenba aie syuawieal) ylog RIEE] AR

‘ured
|e12sejoAW JU1sIsIad Yum siuaiied Ul uondaful
2UI|eS puUB UONI3(Ul -X 1§ USIMISC PUNOJ 249M
uonoNpai uled Ul saduuayIp Juedyiubls o

Ja1je syruow ¢
pue J1je yiuow |
‘210490 YoM |

sBuipuly Jueas|py

‘9psNU [esodul Yyoes 3Psnwi [esodwiay Jolajue Jolaue (z1 = u) 0gade(d :dnoib [o1uUOD oun o
Ul syulod UOIRIISIUIWIPE 7 ‘9]2SNW J9)assew 9y} 1o} NN 0T 1219552 W (¢l =u)dnoib v-x19 : ‘ (9102) ‘e 39 €1dno

4oea Ul syulod uonensiuiwpe € ‘asop | 9[2sNW 121355eW Y3 Joj NN 0F |ejodway (s1eak 05—0z :9buel) syuaned 4z PRSI

swulod 01 38 v-X1840 N 0l
(07 = u) wnias
[ea1bojoisAyd :dnoib [0i1uod aAlebaN
1461y UOIIN|OS BUI[eS 3|1UIS %60 (oz=u)
2y buunp asn :dnoib uonensiuiwpe |10 :dnoib uonn|os auljes Jold1ue  uonensiuiwpe [elo :dnoib [013U0d JANISO

"9PsNUW ‘UoNN|OS BUl[eS 3|LIIS 1919552 W ‘(0z = u) dnoib -] Nog ybiH (e [edtup (0c0c)
: : : : paziwopuel ‘|e 32 94101 €| 3Q

yoea Ul syulod uonensiuiwpe G ‘'sdnoib 960 Yim SUONBIUSOUOD JUISYIp Ul [elodwa)
auljes pue y-INOg [[e Ul W | J0350p | painjip X010 J0 1 001 :dnoib v-1Nog

apsnu plobAisid [eiaie| ayd

uopelsiujwpe sjdinw ‘y-x 1g Jo 3sop |

14283 U0 Ssyujod UoneIISIuILIpe € ‘3s0p |

uolensiuiwpe pue sbesoq

UoMIN|OS 3Ul|es 21u0jos| :dnoJf (013D

(07 = u) dnoJb y-INOg WNIPaW
‘(0z = u) dnoub y-INOg MO
(sIeak 9'GF
8'0¢ :abe ueaw) syusiied ajewa) 00|

uonn|os
aul[es %6°0 :dnoib uonn|os auljes

3psnw uo syujod 5 £ I 25 B 7 s JuIpJeN-epIens

UOJIN|OS aulles Jo Tw 0’| :dnoib josuoD

a50p |

:dnoub jouo) SPsnUl I1ossew wf u UOIIN|OS 3Ules 31u0jos| :dnoib [0U0D [eLy (e (1102)
N 0S pueuaied Jad N 00| :WNWIXeW  J313SSew .

JpPsNW syuanped | ¢ paziwopuel |e 12 Buaquig

uonn|os
|ul[es JO W 0L Uly-x1940 N 00L

pa1en|eAs sainjesj pue s|dwes ubisap Apmis (2

V-X14 JO UO1}RIIUSOUOD) . e

(@WL) Japiosip tejngipuewoioduia) 03 pajejas uted [eIdSejoAW Yum syuaiied ul (y-X1g) UIXO} WNUIN1Og JO S1Daya aY3 J0j 9DUSPIAT *| 3|qeL



Dent Med Probl. 2022;59(2):271-280 275
Identification of studies via databases and registers | | Identification of studies via other methods
Records identified from Records identified from:
databases (n =787): Google Scholar (n = 100)
_E PubMed (n = 570) Records removed OpenGray (n = 0)
‘é Scopus (n=5) > before screening: ClinicalTrials.gov (n = 13)
= Web of Science (n = 60) duplicate records Reference Lists (n = 0)
E Cochrane Library (n=113) removed (n = 87)
S | | LILACS (n=24)
Embase (n =15)
Records screened > Reports excluded
(n=700) (n=1692)
v v
_g’ Reports spught Reports not Reports sought Reports not
H for retrieval > retrieved for retrieval —-> retrieved
g (n=28) (n=0) (n=2) (n=0)
’ v v
Reports assessed Reports excluded (n = 2): Reports assessed Reports excluded
for eligibility —» | - no specified diagnosis for eligibility > p (n=0)
(n=8) of TMD (n = 1) (n=2)
- = full text coud not
» + be obtained (n=1)
°
3 Studies included in
S| | the qualitative synthesis | <€
£ (n=8)
Fig. 1. PRISMA (Preferred Reporting Items for Systematic reviews and Meta-Analyses) flow chart
Study characteristics Risk of bias within the study
A sample size of 314 patients were included in the analy- The risk of bias assessment of the 8 included

sis, the subjects being adults between 18 and 75 years of age,
predominantly female, diagnosed with TMD-related myofas-
cial pain, without complete relief of symptoms after receiving
conventional treatment for at least 6 months. The patients
were treated with BTX-A in concentrations ranging from
100 U to 150 U diluted in 0.1 mL to 1.1 mL of sterile saline
solution, injected into different muscles. In 6 out of the 8
studies, BTX-A was injected into the masseter and temporal
muscles, whereas in only 2 studies BTX-A was injected into
the masseter, temporal and pterygoid muscles. Each patient
received a maximum of 25-150 U of BTX-A, with an injec-
tion of 5-50 U of BTX-A at 1, 2 or 3 sites.

RCTs2047-53 was carried out using the Cochrane RoB
2.0 tool.” Out of the 8 studies, only one had a low risk
of bias,” while in the remaining 7 studies some con-
cerns have been raised, regarding the selection of the
reported outcome in the studies describing multiple
outcome measures (scales and time points, among
others). However, not all data of the results obtained
was shown in detail, evidencing a lack of information
on the results.2047-4951-53 The evaluation of the studies
is shown in Table 2 and Fig. 2.

Table 2. Assessment of risk of bias in randomized clinical trials using Cochrane tool: RoB 2.0

Bias arising from

Bias due to deviations

missing data

Bias in the
selection of the
reported result

Bias in
measurement
of outcomes

Bias due to Overall

Author (year) the randomization from intended
process intervention

Ernberg et al. (2011) low risk low risk
Guarda-Nardini et al. (2012) some concerns low risk
De Carliet al. 2016) low risk low risk
Kituk et al. (2019) low risk some concerns
Kurtoglu et al. (2008) low risk low risk
Montes-Carmona et al. (2020) low risk some concerns
De laTorre et al. (2020) low risk low risk
Gupta et al. (2016) some concerns low risk

low risk low risk some concerns some concerns
low risk low risk some concerns some concerns
low risk some concerns  some CONcerns  some concerns
low risk low risk some concerns some concerns
low risk low risk some concerns some concerns
low risk some concerns  some Concerns  some concerns
low risk low risk low risk low risk

low risk low risk some concerns some concerns
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Fig. 2. Evaluation of the included studies in terms of risk of bias

Results of individual studies

All the studies included in the present systematic re-
view evaluated changes in the range of pain intensity.
Three studies compared BTX-A (study group) with sa-
line injections (placebo group),”°53 one study compared
BTX-A (study group) with saline injections (placebo
group) and lidocaine (control group),* another study
compared a low-level laser (study group) with BTX-A,*
another study compared BTX-A (study group) with the
technique of dry needling (control group),>* another com-
pared BTX-A (study group) with the fascial manipulation
technique (control group),?’and only one study compared
3 different concentrations of BTX-A with physiological
saline (negative control group) and with oral appliance
(positive control group).>

The study that evaluated the safety and efficacy
of 3 different doses of botulinum neurotoxin type A
(BoNT-A) (low dose of BONT-A (BoNT-A-L), medium
dose of BONT-A (BoNT-A-M) and high dose of BONT-A
(BoNT-A-H)) showed a significant decrease in the inten-
sity of subjective pain in the 3 groups, regardless of the
administered dose. Furthermore, no significant differenc-
es were found between the 3 groups,® which shows that
even at low doses, BONT-A can be equally effective up to
6 months after the administration.>°

Four of the studies comparing BTX-A with saline
showed that BTX-A injections were clinically effective
in reducing pain*’°%°1%3 and increased the pressure pain
threshold more than saline.”
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Another study evaluated the efficacy of BTX-A in the
treatment of refractory masticatory myofascial pain syn-
drome (MMPS) and classified myofascial pain as either
localized (MP), non-localized, irradiated, or referred (PR).
The results showed that the changes in pain intensity val-
ues were statistically significant for the BT X-A group (all
patients showed pain reduction from day 0 to day 180, ex-
cept for the saline and lidocaine groups). Likewise, when
comparing the MP group with the PR group that received
BTX-A, the pain reduction according to the VAS was
greater in the MP group, decreasing from 6 to 2 points
and from 6.5 to 4 points, respectively. Although a signifi-
cant decrease in pain was observed, very low values were
not reached in the PR group.?

After comparing the low-level laser therapy with BT X-
A injections,* there were no statistically significant differ-
ences between the 2 treatments with respect to pain at the
30-day follow-up. This study reported a baseline VAS of 7
points in both groups, with a decrease to 2.75 on day 12 in
the laser group and to 2.86 in the BT X-A group on day 30,
demonstrating that both treatments were statistically ef-
fective. However, the effects of the low-level laser therapy
were faster compared to BT X-A injections (the reduction
observed at day 12 vs. day 30, respectively). These results
should be taken into account in future studies.*

Another treatment compared to BTX-A injection was
the dry needling technique,®? in which the effectiveness
on myofascial pain during chewing and rest was evalu-
ated. Both treatments achieved a significant improvement
in VAS scores during the 6 weeks of follow-up. Howev-
er, with respect to myofascial pain at rest, the relief was
greater with the dry needling technique. One of the 8 in-
cluded studies compared BTX-A with the fascial manipu-
lation technique.?’ Both treatment protocols significantly
improved and decreased the intensity of myofascial pain,
with no relevant clinical differences between the 2 proto-
cols during the 3-month follow-up.

When BoNT-A (regardless of dose) was compared with
the oral device, the study showed that both treatments
were equally effective in treating persistent myofascial
pain during the 24-week follow-up and there was no sta-
tistical difference until the last period of follow-up. How-
ever, the author also reported a reduction in muscle activ-
ity and a decrease in muscle thickness and bone volume
of the condyloid and coronoid processes as dose-related
adverse effects of BONT-A (higher doses). Therefore, the
BoNT-A in patients with myofascial pain should ideally
be administered at low doses.>

A meta-analysis could not be performed due to the het-
erogeneity of the results (differences in botulinum toxin
injection protocols, sample sizes, doses, and follow-up
periods).

The assessment of the level of evidence using GRADE
approach showed that the 8 included RCTs?47-53 pre-
sented moderate- to low-certainty evidence. A detailed
description is shown in Table 3.
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Discussion

Currently, there is no consensus on the most appropri-
ate treatment protocol for myofascial pain. A multidisci-
plinary approach and first-line treatment are recommend-
ed, beginning with conventional therapy. However, some
patients do not achieve complete pain relief and are diag-
nosed with refractory myofascial pain. Intramuscular in-
jections with BT X-A have been proposed in the literature
as an alternative treatment for these cases, since this neu-
rotoxin induces a mechanism of action on the neuromus-
cular junction, inhibiting acetylcholine exocytosis from
the nerve end plates and causing the relaxation of muscle
contraction and pain relief.3* Despite this, to date, the ef-
ficacy of this treatment is not very clear and therefore, the
objective of this systematic review was to synthesize the
current information on the effects of botulinum toxin in
patients with myofascial pain related to TMDs.

In the present systematic review, BTX-A injections proved
to be significantly effective in reducing the intensity of myo-
fascial pain, 453 regardless of the dose used (high, medium,
low).%° This is evidenced in studies comparing BTX-A with
placebo,¥49-5153 which demonstrated a reduction in pain
clinically more efficient with BTX-A compared to place-
bo.# However, 2 studies found that the difference between
the 2 treatments was not statistically significant.*”3

The fascial manipulation technique has been shown to
be more effective in the immediate relief of self-reported
pain compared to the BTX-A treatment.?’ However, the
difference between the 2 treatment protocols was not clini-
cally significant at 3-month follow-up, and both treatments
were found to be equally effective in reducing pain.2’ This
difference could be due to the multiple sessions (3 +1) that
patients received compared to the BTX-A treatment that
was only performed in a single session. The relaxing and
calming effect that the operator transmits by exerting deep
digital pressure with the fingertips or elbows on the muscle
areas (establishing a positive relationship) during the 50-
min sessions could also have had a psychological influence,
compared to the BTX-A treatment, which has a cumula-
tive effect.? It should be noted that the evaluation of the
immediate effect of the BTX-A cannot be compared with
other therapies. Such evaluation should be performed days
later when the effects appear, that is, its results should be
compared in the medium and long term due to the cumu-
lative effect of the BTX-A treatment. Similar results were
obtained when the low-level laser therapy was compared
to the BT X-A treatment.

From the beginning to the last follow-up of the study,
lidocaine injections were not significantly effective in
the treatment of myofascial pain.* In contrast, both the
dry needling technique and the administration of BTX-
A showed favorable results in the relief of myofascial
pain during chewing and at rest. Furthermore, the relief
of myofascial pain at rest was statistically significant with
the dry needling technique.”? Also, in a recently published
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study, De La Torre Canales et al. compared acupuncture
therapy with BoONT-A and saline administration. The re-
searchers found that all 3 therapies significantly reduced
self-perceived pain after 1 month of follow-up. However,
there was no difference between acupuncture and BoNT-
A. Both therapies were effective and superior to saline.”*

Due to its non-invasive and reversible characteristics,
the oral appliance is probably the most widely used thera-
py aimed at reducing the symptoms of myofascial pain.*
In our review, the oral appliance was equally effective
as BoNT-A therapy. The authors of the study found no
significant differences between the 2 treatments.>® This
could be due to the fact that the effect of both treatments
is observed days after the start of the treatment, that is, it
has a cumulative effect. Therefore, we can confirm that
BTX-A compared with conventional treatments (oral ap-
pliances, fascial manipulation technique, low-level laser
therapy, and dry needling technique) presents similar
results. However, despite the aforementioned evidence,
a definitive result cannot be established since the sum-
mary of certainty of the evidence using GRADE approach
showed moderate to low certainty in the evidence of the
studies (see Table 3). Moreover, the studies had limitations
such as small sample sizes and short follow-up periods.

Therefore, more RCTs with larger sample sizes, longer fol-
low-ups and the inclusion of several control groups (occlusal
splints, drug therapy, acupuncture, transcutaneous electrical
nerve stimulation (TENS), among others) are needed to de-
termine the effectiveness of BTX-A in the long-term treat-
ment of myofascial pain in patients with TMD.

Conclusions

Based on the analyzed studies, botulinum toxin appears
to be as effective in controlling myofascial pain related
to TMDs as conventional treatments (oral appliance, li-
docaine injections, low-level laser therapy, dry needling
technique, saline injections, and fascial manipulation
technique).

Botulinum toxin is a useful clinical alternative adjunct
to existing conservative treatments of refractory myofas-
cial pain related to TMD.

For the control of refractory myofascial pain related to
TMDs, botulinum toxin should be administered in low
doses in order to avoid adverse effects related to the high-
dose administration.
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