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A Systematic Review and Meta-analysis of Manual Therapy for
Temporomandibular Disorder
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* Department of Acupuncture & Moxibustion Medicine, Kyung Hee University Hospital at Gangdong

Objectives: To evaluate and summarize the efficacy and safety of manual therapy in temporomandibular disorder(TMD).

Methods: Ten databases (Pubmed, Cochrane, EMBASE, AMED, CINAHL, CNKI, and four Korean databases) were searched up to
March 2017. Pain and range of motion(ROM) of temporomandibular joint were used as the primary outcome measure, and effective
rates, dysfunction scale and adverse events were used as secondary outcome measures. The Cochrane risk of bias tool was used to
evaluate the methodological quality.

Results: 10 randomized controlled trials(RCTs) involving 603 participants were included. There were no significant differences
between the two groups in comparison with placebo manual therapy group. In comparison with Wait-list and conventional treatment
groups, manual therapy significantly alleviated pain and ROM. Five RCTs(50.0%) reported adverse events and there were no adverse
cases by manual therapy.

Conclusions: We found evidence that manual therapy may alleviate symptoms of patients with TMD. A positive effect was observed
in comparison with conventional treatment and Wait-list, but no conclusion for the comparisons with placebo manual therapy. There is
no evidence of worsening symptoms or causing adverse events.

Key words : Temporomandibular disorder, Manual therapy, Randomized controlled trials, Systematic review, Meta-analysis.
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Table T. Summary of Included Studies

Stud
Author Sex (MIF) .y Intervention Main Intergroup ~ Adverse
period Control group .
(year) Mean age ) group outcomes differences  events
Sessions
Western
C-spine Medication -
Chen 34/46 10 days . . . 1) Friction
chiropractic (Celecoxib+ . 1) p<0.01 (n.r.)
(2015) (n.r.) 10 . index
(n=40) Diclofenac
emulsion) (h=40)
Gu 17/43 12 days Manipulation ~ Semiconductor 1) Effective 1) p<0.05 (n.r.)
. n= aser (n= rates
2016)= 36.3 6 30 I 30
Guarda- Fascial Botulinum
- 8/22 2~4 weeks . . . 1) VAS 1) p>0.05
Nardini manipulation  toxin none
455 2~4 2) MMO 2) p>0.05
(2017)= (n=15) (n=15)
Kalamir 27/35 5 weeks IMT Wait-list 1) NRS 1) p<0.001 none
(2012)™ 345 10 (n=31) (n=31) 2) MMO 2) p<0.001
Soft tissue, TENS+
Li 11/49 2 weeks joint Ultrashort 1) MMO 1) p<0.05 (nr)
(2015)® 30.6 14 mobilization ~ wave 2) VAS 2) p>0.05 o
(n=30) (n=30)
Oliveira Atlanto- 1) Pressure
22/59 1 day occipital Wait-list pain 1) p<0.001
Campelo . none
(2010)" 20.0 1 joint thrust (n=40) thresholds 2) p<0.001
(n=41) 2) MMO
1) MMO
Packer 0/32 1 day T1 thrust Placebo T1 thrust 2; RMS 1) p>0.05 (nr)
2015)® 24.8 1 n=16 n=16 2) p>0.05 o
(2015) (n=16) (n=16) (EMG) )P
Western .
. . 1) Effective
Acupoint Medication 1) p<0.05
Shen 42/36 2 weeks i rates 13
massage (Meloxicam 2) p<0.05
(2012) 34.2 14 2) MMO cases*
(n=39) +Chlorzoxazone) 3) p<0.01
3) VAS
(n=39)
. 1) VAS
Su 18/42 2 weeks Tuina Ultrashort . 1) p<0.05
2) Effective none
(2013)= 333 6 (n=31) wave (n=29) 2) p<0.05
rates
. 1) Effective
Ye 34/26 3 weeks Tuina Acupunct- ates 1) p>0.05
2017)™ 25.3 21 n=30 ure (=30 2) p<0.05 n.r.
( ) ( ) ( ) 2) Recurrence )P (n.r)
rates

* 13 cases with nausea, anorexia and abdominal pain in control group
IMT : intraoral myofascial therapies, TENS : transcutaneous electrical nerve stimulation, VAS : visual
analogue scale, NRS : numeric rating scale, MMO : maximum mouth opening, RMS : root mean

square, EMG : electromyography
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1466 Records identified through database searching :

\

Pubmed(405), EMBASE(353), Cochrane(58), CINAHL(342), AMED(34) \
CNKI(225) and Korean DB(49) J

A4

1396 Records screened

after duplicates removed

1361 Records excluded by
screening of the title/abstract

35 Full-text articles
assessed for eligibility

G Full-text articles excluded,\

with reasons:

*Not RCTs (n=8)

«Duplications (n=4)
*Combined treatments (n=4)
sCompared with other
manipulations (n=5)

*No datails about intervention
(n=2)

10 Studies included in
qualitative synthesis

*Not manipulation (n=1)

Q\Jot TMD patients (n=1) /

Comparison 1 Comparison 2
Manual therapy vs Manual therapy
Placebo manual vs Wait-list

therapy (n=1) (n=2)

Comparison 3
Manual therapy vs
Conventional
treatment
(n=7)

Fig. 1. Flow diagram of selection process.
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Table II. Summary of Findings: Manual Therapy versus Conventional Treatment

lllustrative comparative risks* (95% ClI) . Number .
Assumed risk Relative  ,parici.  Quallty of
Outcomes - Corresponding risk effect the Comment
Conventional M Lth 95%Cl pants i
treatment anualtherapy (95%Cl) (studies) evidence
Mean VAS The mean VAS in
ranged across the intervention Lower score
control groups groups was 1.64 221 . ODOO indicates lower
(4 studies) moderate? !
from 1.4t0 9.0 lower (3.04 t0 0.24 pain
points lower)
VAS vs Botulinum 3.1 lower (4.38 to 30
(Pain) toxin 1.82 lower) (1 study)
vs TENS+ 1.11 lower (3.81 113
Ultrashort wave lower to 1.6 higher) (2 studies)
vs Western 1.46 lower (2.15 to 78
medication 0.77 lower) (1 study)
Mean MMO The mean MMO in
ranged across the intervention Higher score
control groups groups was 3.77 168 . A indicates
. (3 studies) moderate?
from 33.2t0 51.4 higher (1.57 to 5.96 better ROM
MMO points higher)
(ROM) vs Botulinum 1 higher (5.38 lower 30
toxin to 7.38 higher) (1 study)
vs TENS+ 2.76 higher (0.47 to 60
Ultrashort wave 5.05 higher) (1 study)
vs Western 5.29 higher (3.23 to 78
medication 7.35 higher) (1 study)
Study population OR>1 means
that more
OR342 251 PPPO participants in
726 per 1000 ?glloﬁirglggo (1.61to (4 studies) moderate®  experimental
group reported
improvement
vs Laser 933 per 1000 8F§L$ .t% 60
Effective treatment (732 to 986) 36 72) (1 study)
rates :
vs Western 949 per 1000 8%2'; 7 18
medication (785 to 989) 24.16) (1 study)
vs Ultrashort 643 per 1000 g;é 'é 9 53
wave (374 10 845) 6.92) (1 study)
OR 3.22
967 per 1000 60
vs Acupuncture (742 10 997) g(;?é% ;o (1 study)

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The
corresponding risk (and its 95% confidence interval) is based on the assumed risk in the comparison group and the

relative effect of the intervention (and its 95% ClI).
Cl: Confidence interval, VAS: visual analogue scale, MMO: maximum mouth opening, ROM: range of motion

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and
may change the estimate.

Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is
likely to change the estimate.

Very low quality: We are very uncertain about the estimate.

2All of the studies have a high risk of performance and detection bias. There is a consistency of MD.
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Random, 95% CI +1.57 to +5.96, p=0.0008,
'=42.7%).

PRI A 55 HE skl A S AlE
st Ay} FFA g (1 study, n=78, MD +5.29;
1V, Random, 95% CI +3.23 to +7.35, p<
0.00001), TENS ¥ =53 57 (1 study,
n=60, MD +2.76; IV, Random, 95% CI +0.47 to
+5.05, p=0.02)°ll Bl&l {3 a3= Halon,

Experimental Control
Study or Subaroup Mean SD Total Mean SD Total Weight

Mean Difference
IV, Random, 95% CI

BEHE 52F5FA study, n=30, MD +1.0;
IV, Random, 95% CI —5.38 to +7.38, p=0.76) 7}
© o3k 2o 7F YA Th(Table 2).

(3) 1 9] A7} w4

22t A3 W4 EE a74&9Y ) Friction
index", ALE" 37FA 7} ARG EQUTE AFA §
ol 7hsdt aagelA g vigldA 23 5718

Mean Difference
IV, Random, 95% Ci

3.2.1vs Botulinum toxin

Guarda-Nardini 2017 21 14 15 52 21 15 25.8%
Subtotal (95% CI) 15 15 25.8%
Heterogeneity: Not applicable

Test for overall effect: Z= 4.76 (P < 0.00001)

3.2.2 vs TENS+Ultrashort wave

Li2015 1.3 099 30 1.4 081 30 31.7%
Su 2013 6 6.4 28 9 54 25 122%
Subtotal (95% Cl) 58 55 43.9%

Heterogeneity: Tau®= 2.86; Chi*=3.13, df=1 (P = 0.08); F=68%
Testfor overall effect: Z=0.80 (P=0.42)

3.2.3 vs Western medication

Shen 2012 0.82 0.82 39 228 203 39 304%
Subtotal (95% CI) 39 39 30.4%
Heterogeneity: Not applicable

Test for overall effect Z= 4.16 (P < 0.0001)

Total (95% CI) 112 109 100.0%
Heterogeneity: Tau®= 1.56; Chi*= 26.78, df= 3 (P < 0.00001); F= 89%
Testfor overall effect: Z=2.29 (P = 0.02)

Testfor subaroun differences: Chif=517. df=2 (P=0.08). F= 61.3%

-3.10[-4.38,-1.82] il
-3.10 [-4.38, -1.82] -
-0.10 [-0.56, 0.36] -

-3.00 [6.18,0.18)
111 [-3.81, 1.60]

-1.46 [2.15,-0.77) ——
-1.46 [-2.15,-0.77] <>

-1.64 [-3.04, -0.24]

R ot

1 b t b
-4 -2 0 2 4
Favours [experimental] Favours [control]

Fig. 4. Forest plot : Manual therapy vs Conventional treatment(Pain).

Experimental Control

3.3.1vs Botulinum toxin

Guarda-Nardini 2017 524 95 15 514 83 15 10.3%
Subtotal (95% CI) 15 15 10.3%
Heterogeneity: Not applicable

Test for overall effect: Z=0.31 (P = 0.76)

3.3.2 vs TENS+Ultrashort wave

Li2015 3686 476 30 341 427 30 427%
Subtotal (95% ClI) 30 30 42.7%
Heterogeneity: Not applicable

Testfor overall effect: Z= 2.36 (P = 0.02)

3.3.3 vs Western medication

Shen 2012 3544 34 39 3315 56 39 46.9%
Subtotal (95% CI) 39 39  46.9%
Heterogeneity: Not applicable

Testfor overall effect: Z=5.04 (P < 0.00001)

Total (95% CI) 84 84 100.0%
Heterogeneity; Tau®=1.57; Chi*= 3.49, df= 2 (P = 0.17); *= 43%

Test for overall effect: Z= 3.36 (P = 0.0008)

Testfor subaroun differences: Chi*=3.49.df=2 (P =017).F=427%

Mean Difference
Study or Subaroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI

1,00 [-5.38, 7.38)
1.00 [-5.38, 7.38]

Mean Difference

IV, Random, 95% CI

2.76[0.47, 5.05] =
2.76 [0.47, 5.05] ~all—
5.20(3.23,7.35] —&—
5.29[3.23, 7.35) —~a—
3.77 [1.57, 5.96] o

210 5 0 5 10

Favours [xperimental] Favours [control]

Fig. 5. Forest plot : Manual therapy vs Conventional treatment(ROM).

22



ool tiet +7|2Eel MAX 2 DI} tEREA

Hkel A o fo5 A3 yeRilt(Fig. 6, 4
studies, n=251, OR 3.42; 95% CI 1.61 to 7.26,
p=0.001, 12=0%).

A5 A skl A, HolA A= (1 study,
n=60, OR 6.0; 95% CI 1.17 to 30.72, p=0.03) ]|
vla] B od aaE vERiAT, e R0
study, n=78, OR 4.77; 95% CI 0.94 to 24.16,
p=0.06), Z=3A =1 study, n=53, OR 2.29;
95% CI 0.76 to 6.92, p=0.14), FA = (1 study,
n=60, OR 3.22; 95% CI 0.32 to 32.89, p=0.32)

= ol Aol 919tk

Friction index'? &} A& 31 H ] Aol A
/\}Jg_ﬂo% ol:q 71—71- OT:OE;(]E:,L( 0.01 ), 7}31;‘(]421_

T (p<0.05)°l Hla] #F2o3 a3}E vErdH
(Table 1).

Control

Experimental

4) H

e

HE 49 1099 24 F 54 (50.0%) 9 A
SIIE171920) o] ] o] A} BE-S- of Heof| &l K5kl
ol WS 2 Bud 5H AT F kA
737 ZE W8 Shen® AT )2
olX 1359 24, A&A s, B #a-go] By
Holon, FrjeyoR ok Fag ¥y Abgle
9191tk (Table 1).
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3.1.1vs Semiconductor laser

Gu 2016 28 30 2 30 21.3%
Subtotal (95% CI) 30 30 21.3%
Total events 28 2

Heterogeneity: Not applicable
Testfor overall effect Z= 215 (P = 0.03)

3.1.2 vs Western medication

Shen 2012 37 39 339 6%
Subtotal (95% CI) 39 39 21.6%
Total events 37 31

Heterogeneity. Not applicable
Testfor overall effect Z=1.89 (P = 0.06)

3.1.3 vs Ultrashort wave

Su2013 18 28 " 25 465%
Subtotal (95% CI) 28 25 46.5%
Total events 18 (]

Heterogeneity: Not applicable
Testfor overall effect Z=1.47 (P=014)

3.1.4vs Acupuncture

Ye 2017 29 30 27 30 105%
Subtotal (95% CI) 30 30 10.5%
Total events 29 27

Heterogeneity. Not applicable

Testfor overall effect Z=0.99 (P=0.32)
Total (95% CI) 127 124 100.0%
Total events 112 90

Heterogeneity. Tau®= 000, Ch*=1.13,df=3 (P=0.77),F=

Test for overall effect Z= 319 (P = 0.001)

Test for subaroup differences: Chi*=1.13.df=3(P=07N.P=0%

Odds Ratio Odds Ratio
M.H, Random, 95% Cl

6.00[1.17,30.72] ————
6.00[1.17, 30.72] e
4.77(0.94, 24.16) I~ —
4.77[0.94, 24.16] e ——

2.29(0.76, 6.92) = . SR

2.29[0.76, 6.92] —ll—
3.22[0.32, 32.89)
3.22[0.32, 32.89] e —

3.42[1.61, 7.26] -

0.01 0.1 1 10 100

Favours [expenmental] Favours [control]

Fig. 6. Forest plot : Manual therapy vs Conventional treatment(Effective rates).
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