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Appendix 1. Literature searched conducted to identify eligible studies (last search date June 16™, 2019).

Database Search Limits Hits
(orthodon* OR malocclusion OR orthopedics OR "Class II" OR prognath* OR retrognath*) AND (“functional
appliance" OR "functional treatment” OR Activator OR Andresen OR Bass OR Biobloc OR Bioblock OR
Bionator OR Bimler OR Crossbow OR Eureka OR Forsus OR Frankel OR Fraenkel OR Frankel OR Harvold
MEDLINE (via OR Herbst OR "Jasper Jumper" OR MARA OR "Mandibular Advancer" OR "Mandibular Anterior Repositioning" Humans 140
Pubmed) OR Monoblock OR Monobloc OR Sabbagh OR Stockli OR Stockli OR Stoeckli OR Teuscher OR "Twin Block"
OR "Twin force bite corrector") AND (TMJ OR condyle OR temporomandibular OR "mandibular joint" OR
"glenoid fossa™) AND ("computed tomography” OR "computer tomography" OR “"cone beam" OR tomography
OR CBCT OR 3D OR "mangetic resonance" OR MRI OR threedimension*)
Embase Same as MEDLINE Humans 28
DENTISTRY
Web of Knowledge | Same as MEDLINE ORAL 52
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MEDICINE
( TITLE-ABS-KEY (orthodon* OR malocclusion OR orthopedics OR "Class II" OR prognath* OR retrognath*)
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Stoeckli OR Teuscher OR "Twin Block" OR "Twin force bite corrector") AND TITLE-ABS-KEY(TMJ OR condyle
OR temporomandibular OR "mandibular joint" OR "glenoid fossa") AND TITLE-ABS-KEY("computed
tomography" OR "computer tomography" OR "cone beam" OR tomography OR CBCT OR 3D OR "mangetic
resonance” OR MRI OR threedimension*))
CDSR Same as MEDLINE - 0
DARE Same as MEDLINE - 1
CENTRAL Same as MEDLINE - 12
Virtual Health Same as MEDLINE - 20
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Appendix 2. Additional details for this systematic review and changes from the protocol.

Deviations from protocol

The risk of bias of included non-randomized studies was initially planned to be assessed with the Downs and
Black tool that is suggested in the Cochrane Handbook. However, the ROBINS-I (“Risk Of Bias In Non-
randomized Studies - of Interventions”) tool has been developed in the meantime and is suggested by the
Cochrane Collaboration for non-randomized studies, so we switched to this improved tool.

The number needed to treat was planned to be calculated to clinically translate the results of meta-analyses
statistically significant relative risks, but no statistically significant relative risks were ultimately found by meta-
analyses.

Possible sources of heterogeneity were planned a priori in the protocol to be sought through mixed-effects
subgroup analyses and random-effects meta-regression for meta-analyses of at least five studies. This could
ultimately not be assessed, as less than 5 studies were included in any meta-analysis.

Reporting biases were planned to be assessed for meta-analyses of at least 10 studies using contour-enhanced
funnel plots and with the Egger’s weighted regression test. This could ultimately not be assessed, as less than
10 studies were included in any meta-analysis.

The robustness of the results was planned to be checked a priori with sensitivity analyses based on (i)
inclusion/exclusion of trials with low risk of bias and (ii) improvement of the GRADE classification. However, all

results were based on one, two, or seldom three trials and therefore any trial omissions were not deemed stable.
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Appendix 4. List of included studies with their analyzed outcomes.

Nr | Study Outcome MD 95% ClI P SDcrr Clinically
relevant
1 Chintakanon 1999; 2000 | Anterior angle (FH as reference) 3.6 -1.84,9.04 0.2 111 -
2 Arat 2001 Anterior angle (PC as reference) 3.08 -2.04, 8.20 0.24 4.3 -
3 Chintakanon 1999; 2000 | Anterior angle (PC as reference) -1.5 -5.77,2.77 0.49 10.1 -
4 Arat 2001 Anterior joint space -0.65 -0.87, -0.43 <0.001 | 0.2 Yes
5 Elfeky 2018* Anterior joint space -0.84 -1.14, -0.54 <0.001 | 0.48 Yes
6 Arici 2008 Anterior joint space volume 30 17.20, 42.81 <0.001 | 45 No
7 Arici 2008 Anterior-posterior joint space volume 46 31.05, 60.95 <0.001 | 67 No
8 Chintakanon 1999; 2000 | Condylar axial angle 4.7 -0.97, 10.37 0.1 9.2 -
9 Elfeky 2018* Condylar coronary AP length 0.53 0.21, 0.85 0.001 1.16 No
10 | Elfeky 2018* Condylar coronary height 1.11 0.64, 1.58 <0.001 | 1.36 No
11 | Chintakanon 1999; 2000 | Condylar coronary width 0.5 -0.34,1.34 0.24 2.1 -
12 | Elfeky 2018* Condylar coronary width 1.6 1.31,1.89 <0.001 | 1.93 No
13 | Chintakanon 1999; 2000 | Condylar head shape: convex RR:1.53 | 1.08, 2.18 0.02 No
14 | Chintakanon 1999; 2000 | Condylar head shape: flat RR:0.12 | 0.01,2.13 0.15 -
15 | Chintakanon 1999; 2000 | Condylar head shape: round RR: 0.28 | 0.03, 2.26 0.23 -
16 | Chintakanon 1999; 2000 | Condylar position: concentric RR: 0.66 | 0.18, 2.41 0.53 -
17 | Chintakanon 1999; 2000 | Condylar position: concentric at end but not at start RR: 0.38 | 0.05, 2.96 0.35 -
18 | Elfeky 2018* Condyle sagittal displacement 1.3 0.92, 1.68 <0.001 | 2.43 No
19 | Franco 2002* Condyle to articular tubercle 14 1.30, 1.50 <0.001 | 0.28 Yes
20 | Franco 2002* Condyle to eminence convexity change 1.19 0.84,1.54 <0.001 | 0.37 Yes
21 | Elfeky 2018* Condyle transverse displacement -0.07 -0.55, 0.41 0.78 3.04 -
22 | Elfeky 2018* Condyle vertical displacement -0.59 -1.07,-0.11 0.02 0.86 No
23 | Arici 2008 Condyle volume 11 1.16, 20.84 0.03 57 No
24 | Franco 2002 Disc displacement (closed mouth) RR: 0.20 | 0.01, 3.99 0.29 -
25 | Franco 2002 Disc displacement (open mouth) RR: 0.20 | 0.01, 3.99 0.29 -
26 | Chintakanon 1999; 2000 | Disc position: centric RR: 0.66 | 0.18,2.41 0.53 -
27 | Chintakanon 1999; 2000 | Disc position: lateral RR:1.24 | 0.60, 2.56 0.55 -
28 | Chintakanon 1999; 2000 | Disc position: medial RR: 0.97 | 0.43,2.16 0.94 -
29 | Franco 2002 Disc shape: nonbiconcave RR:0.09 | 0.01, 1.57 0.1 -
30 | Chintakanon 1999; 2000 | Eminence angle (FH as reference) -0.7 -7.58, 6.18 0.84 10.7 -
31 | Chintakanon 1999; 2000 | Eminence angle (PC as reference) 4.7 -2.83,12.23 0.22 13.6 -
32 | Chintakanon 1999; 2000 | FH-PC angle 4.5 1.28,7.72 0.006 9.3 No
33 | Croft 1999 Glenoid fossa sagittal displacement -0.1 -0.64, 0.44 0.72 1.4 -
34 | Elfeky 2018* Glenoid fossa sagittal displacement -0.55 -1.17, 0.07 0.08 2.39 No
35 | Croft 1999 Glenoid fossa sagittal/vertical displacement 0.7 0.19,1.21 0.007 1.2 No
36 | Elfeky 2018* Glenoid fossa transverse displacement 0.41 -0.51,1.33 0.38 1.68 -
37 | Croft 1999 Glenoid fossa vertical displacement -0.2 -0.85, 0.45 0.55 1.3 -
38 | Elfeky 2018* Glenoid fossa vertical displacement -0.45 -0.80, -0.10 0.01 0.47 No
39 | Arici 2008 Glenoid fossa volume 8 -1.48,17.48 0.1 90 -
40 | Arat 2001 Medial angle (PC as reference) 1.25 -2.86, 5.36 0.55 3.86 -
41 | Elfeky 2018* Medial joint space -0.67 -0.89, -0.45 <0.001 [ 1 No
42 | Chavan 2014 Posterior angle (Bionator; PC as reference) -13.8 -20.64, -6.96 <0.001 | 9.9 Yes
43 | Chintakanon 1999; 2000 Posterior angle (FH as reference) 3.2 -2.38, 8.78 0.26 11.6 -
44 | Arat 2001 Posterior angle (PC as reference) -2.21 -5.13, 0.71 0.14 2.58 -
45 | Chintakanon 1999; 2000 | Posterior angle (PC as reference) -4 -12.08, 4.08 0.33 12.9 -
46 | Chavan 2014 Posterior angle (Twin Block/Bionator; PC as reference) | -15.3 -19.70, -10.90 | <0.001 | 9.9 Yes
47 | Chavan 2014 Posterior angle (Twin Block; PC as reference) -16.8 -22.47,-11.13 | <0.001 | 9.9 Yes
48 | Arat 2001 Posterior joint space 1.01 0.83, 1.19 <0.001 | 0.24 Yes
49 | Elfeky 2018* Posterior joint space 1.12 0.73,1.51 <0.001 | 0.67 No
50 | Arici 2008 Posterior joint space volume -16 -24.04, -7.96 <0.001 | 43 No
51 | Franco 2002* Sagittal concentricity -10.73 -13.03, -8.44 <0.001 | 3.72 Yes
52 | Chavan 2014 Sagittal concentricity (Bionator) 11.55 7.15, 15.95 <0.001 | 5.1 Yes
53 | Chavan 2014 Sagittal concentricity (Twin Block) 15.18 10.28, 20.08 <0.001 | 5.1 Yes
54 | Chavan 2014 Sagittal concentricity (Twin Block/Bionator) 13.37 10.06, 16.68 <0.001 | 5.1 Yes
55 | Arat 2001 Superior joint space 0.64 0.35, 0.93 <0.001 | 0.31 Yes
56 | Elfeky 2018* Superior joint space 0.89 0.45,1.33 <0.001 | 0.76 No

*separate measurements for right and left TMJs were given—the left one was taken in random.

10




Appendix 5. Detailed assessment of the quality from performed meta-analyses according to the GRADE approach used to construct Table 4.

Outcome RoB Indirectness | Inconsistency | Imprecision | Publication bias | Large effect | Dose response | Confounding
Anterior joint space Serious Ok No Ok

Posterior joint space Serious Ok No Ok

Superior joint space Serious Ok No Ok

Anterior angle Serious Ok No Serious

Posterior angle Serious Ok Serious

Condylar coronary width Serious Ok Serious

GleFo sagittal displacement | Serious Ok No Ok

GleFo vertical displacement | Serious Ok No Ok

Sagittal concentricity index | Serious Ok Serious Serious

* heterogeneity is high, but all studies are on the same side of the forest plot—i.e. heterogeneity affects only the precise quantification of the treatment effects, but not the
decision whether treatment is effective or not.
T Large or very large effect magnitude is seen, but quality of evidence is not upgraded due to existing methodological limitations/risk of bias
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