Table 1. Characteristics of the studies included.
	Authors
	Year
	Study design
	Number of patients underwent
Arthrocentesis
	Gender
	Mean age
	Follow-up
	Adjunctive treatment
	Duration of conservative treatment
	Type of conservative treatment
	Diagnostic problem subgroup

	Prager et al.

	2007
	Pros double-blind clinical trial
	Group 1: 20
Group 2: 20
	29F, 11M
	36.4
	2 weeks
	Group 1: buprenophrine
Group 2: Saline
	6 months to 3 years
	occlusal splints, physiotherapy, and analgesic drugs
	anterior disc displacement with or without reduction

	Sembronio et al.
	2008
	RCT
	33
	31F, 2M
	41.8
	1 year
	Sodium Hyaluronate
	n/a
	n/a
	anterior disc displacement without reduction

	Neeli et al.
	2010
	pros
	30
	Not reported
	Not reported
	1 year
	no
	1 month
	NSAIDs and occlusal splints
	Internal derrangement

	Vos et al.
	2014
	RCT,
pros
	40
	29F, 11M
	38.3
	3, 12, 26 weeks
	no
	n/a
	n/a
	arthralgia

	Senturk et al.
	2015
	pros
	Single puncture: 20
Double puncture: 20
	Single puncture: 
14F, 6M
Double puncture: 
17F, 3M
	Single puncture: 
32
Double puncture: 
33
	1 day, 1 week,
1 month
	no
	At least 3 months
	Splints
	Wilkes stages 3 and 4


	Tatli et al.
	2017
	RCT, pros
	Group 1: 40
Group 2: 40
	Group 1: 
35F, 5M
Group 2: 
39F, 1M
	Group 1: 
35.2
Group 2: 
38.9
	1, 3, 6 months
	Group1:
HA
Group2:
HA+splint
	2 weeks
	daily NSAIDs, muscle relaxant drug, soft diet, physical exercises
	DDwoR

	Attia et al.
	2017
	pros
	Success:31
Failure: 5
	Group 1: 
32F, 8M
Group 2: 
2F, 3M
	Not reported
	1 month
	HA
	At least 6 months
	Not reported
	DDwoR

	Yapici-Yavuz et al.
	2018
	RCT,
pros
	Group 1
Group 2
Group 3
Group 4
	

44

	38F, 8M
	Not reported
	1 week,
1, 3, 6 months
	Group 1: 
no
Group 2: 
HA
Group 3:
Methypred nisolone acetate
Group 4:
tenoxicam
	n/a
	n/a
	Non-reducing disc displacement

	Bayramoglu et al.
	2019
	RCT,
pros
	Single puncture: 16
Double puncture: 16
	Group 1: 
15F, 1M
Group 2: 
14F, 2M
	Group 1: 
25.19
Group 2: 
25.75
	1 week,
1,6 months
	no
	At least 3 months
	Not reported
	Wilkes stages 3 and 4

	Toameh MH et al.
	2019
	RCT,
pros
	Group 1: 10
Group 2: 10
Group 3: 10
	Group 1: 
8F, 2M
Group 2:
7F, 3M
Group 3:
9F, 1 M
	Group 1: 
40.53
Group 2: 
38.26
Group 3: 
37.82
	1, 3, 6, 9 months
	Group 1: no
Group 2: HA
Group 3: PRP injection
	At least 3 months
	pharmacotherapy, soft diet, jaw exercises, or occlusal splint therapy
	DDwoR

	Yilmaz  et al.
	2019
	RCT, pros
	Group 1a: 18
Group 2a: 19
	Group 1: 17F, 1M
Group 2:
16F, 3M
	Group 1: 
31.67
Group 2: 
31.05
	6 months

	Group 1a: HA
Group 2a: HA
	Group 1: n/a
Group 2: n/a
	Group 1:n/a
Group 2:n/a
	Group 1: DDwR

Group 2: DDwoR


F, female; M, male; RCT, randomized clinical trial; pros, prospective study; HA, hyaluronic acid; PRP, platelet-rich plasma (PRP); DDwR; disc displacement with reduction; DDwoR; disc displacement without reduction.

Table 2. Critical appraisal of the studies included (quality assessment).

	Authors
	Year of publication
	Random selection in population
	Defined inclusion/ exclusion criteria
	Loss of
follow-up
	Validated measurement
	Statistical analysis
	Estimated potential risk of bias

	Yilmaz et al.
	2019
	Yes
	Yes
	No
	Yes
	Yes
	Moderate

	Toameh et al.
	2019
	Yes
	Yes
	No
	Yes
	Yes
	Moderate

	Bayramoğlu et al.
	2019
	Yes
	Yes
	No
	Yes
	Yes
	Moderate

	Yapıcı-Yavuz et al.
	2018
	Yes
	Yes
	No
	Yes
	Yes
	Moderate

	Attia et al.
	2018
	No
	No
	No
	Yes
	Yes
	High

	Tatli et al.
	2017
	Yes
	Yes
	Yes
	Yes
	Yes
	Low

	Şentürk et al.
	2016
	Yes
	Yes
	No
	Yes
	Yes
	Moderate

	Vos et al.
	2014
	Yes
	Yes
	Yes
	Yes
	Yes
	Low

	Neeli et al.
	2010
	No
	Yes
	No
	Yes
	Yes
	High

	Sembronio et al.
	2008
	No
	No
	No
	Yes
	Yes
	High

	Präger et al.
	2007
	Yes
	No
	No
	Yes
	Yes
	High
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NOTE: Weights are from random effects analysis
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Overall  (I-squared = 98.1%, p = 0.000)

ID

Attia  (2017)

Within 3 months

Toameh  (2019)

Senturk  (2015)

Sembronio (2008)

At least 3 months

Tatli  (2017)

Subtotal  (I-squared = 96.7%, p = 0.000)

Yapici-Yavuz  (2018)

Vos  (2014)

Subtotal  (I-squared = 97.7%, p = 0.000)

Prager (2007)

Yilmaz  (2019)

Study

Subtotal  (I-squared = 90.7%, p = 0.001)

Initial

Neeli  (2010)

4.18 (3.00, 5.37)

0-10 (95% CI)

VAS reduction

4.81 (4.35, 5.28)

4.53 (3.79, 5.28)

3.30 (2.64, 3.96)

3.40 (2.37, 4.43)

6.15 (5.74, 6.56)

4.72 (3.44, 5.99)

6.29 (5.55, 7.03)

1.23 (0.56, 1.90)

3.07 (0.69, 5.44)

6.13 (5.92, 6.33)

1.38 (0.82, 1.93)

for VAS range

5.39 (3.80, 6.97)

4.53 (3.65, 5.41)

100.00

Weight

10.17

9.92

10.01

9.59

10.20

40.40

9.93

10.00

39.62

10.30

10.10

%

19.98

9.78
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%
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Heterogeneity between groups: p = 0.000

Overall  (I-squared = 98.3%, p = 0.000)

ID

Within 3 months

Subtotal  (I-squared = 83.1%, p = 0.015)

Subtotal  (I-squared = .%, p = .)

Toameh  (2019)

At least 3 months

Tatli  (2017)

Vos  (2014)

Yapici-Yavuz  (2018)

Yilmaz  (2019)

Senturk  (2015)

Subtotal  (I-squared = 98.5%, p = 0.000)

Study

Initial

4.08 (3.84, 4.32)

ranage 0-10 (95% CI)

3.84 (3.34, 4.33)

6.15 (5.74, 6.56)

4.53 (3.79, 5.28)

VAS

6.15 (5.74, 6.56)

1.23 (0.56, 1.90)

6.29 (5.55, 7.03)

1.38 (0.82, 1.93)

3.30 (2.64, 3.96)

2.54 (2.17, 2.91)

reduction for VAS

100.00

Weight

23.67

34.22

10.31

34.22

12.97

10.38

18.76

13.36

42.11

%

4.08 (3.84, 4.32)

ranage 0-10 (95% CI)

3.84 (3.34, 4.33)

6.15 (5.74, 6.56)

4.53 (3.79, 5.28)

VAS

6.15 (5.74, 6.56)

1.23 (0.56, 1.90)

6.29 (5.55, 7.03)

1.38 (0.82, 1.93)

3.30 (2.64, 3.96)

2.54 (2.17, 2.91)

reduction for VAS

100.00

Weight

23.67

34.22

10.31
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13.36
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%
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NOTE: Weights are from random effects analysis
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Overall  (I-squared = 98.3%, p = 0.000)

At least 3 months

Toameh  (2019)

Senturk  (2015)

Subtotal  (I-squared = 83.1%, p = 0.015)

ID

Initial

Vos  (2014)

Yilmaz  (2019)

Subtotal  (I-squared = .%, p = .)

Study

Subtotal  (I-squared = 98.5%, p = 0.000)

Yapici-Yavuz  (2018)

Tatli  (2017)

Within 3 months

3.81 (1.90, 5.72)

4.53 (3.79, 5.28)

3.30 (2.64, 3.96)

3.90 (2.69, 5.11)

0-10 (95% CI)

1.23 (0.56, 1.90)

1.38 (0.82, 1.93)

6.15 (5.74, 6.56)

for VAS range

2.96 (-0.06, 5.98)

6.29 (5.55, 7.03)

6.15 (5.74, 6.56)

VAS reduction

100.00

16.55

16.65

33.20

Weight

16.64

16.75

16.85

%

49.94

16.56

16.85
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First Round Search 19/3/2020  

Second Round Search  

Third Round Evaluation  

Electronic  Database Search   Pubmed: 532   Scopus: 630   Embase (Ovid): 737   Cochrane: 100   Total: 1999   After removal of duplicates: 896  

Abstract screening  

182 relevant articles  

714 articles were excluded:      Not English      No full text      Not human      Not TMD      Not arthrocentesis      Other reasons   o   Not clinical  studies   o   Cadavar   o   Technical  note   o   Case reports   o   Case series  

Reference List Search   0 articles  

182  articles  

Manual Search: 2010 - 2020   1. IJOMS, 2. JOMS, 3. JCMFS   0 articles  

Critical Appraisal  

11 articles  

171 articles which failed one or more of  the inclusion criteria were excluded:   1.  Prospective clinical study   2. At least 30 subjects undergoing  arthrocentesis   3. Has mentioned whether arthrocentesis  was initial treatment or after failure of  conservative treatment   4. Has mentioned how long conservative  treatment was attempted before  arth rocentesis   5. MMO and VAS as outcome   6. Has specific diagnosis or signs and  symptoms  

11 articles  

Final Review  

182 articles  
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Heterogeneity between groups: p = 0.000

Overall  (I-squared = 95.3%, p = 0.000)

At least 3 months

Sembronio (2008)

Neeli  (2010)

Prager (2007)

Study

Subtotal  (I-squared = 94.9%, p = 0.000)

Subtotal  (I-squared = 94.0%, p = 0.000)

Senturk  (2015)

Initial

Toameh  (2019)

Within 3 months

Bayramoglu (2019)

Yapici-Yavuz  (2018)

ID

Yilmaz  (2019)

Tatli  (2017)

Vos  (2014)

Attia  (2017)

Subtotal  (I-squared = 94.8%, p = 0.000)

12.79 (12.35, 13.24)

14.90 (12.83, 16.97)

12.10 (11.23, 12.97)

21.00 (19.19, 22.81)

13.96 (13.18, 14.75)

13.36 (12.73, 13.98)

9.85 (7.55, 12.15)

13.00 (10.85, 15.15)

13.34 (11.95, 14.73)

9.07 (7.18, 10.96)

MMO change (95% CI)

3.43 (1.23, 5.62)

14.70 (13.80, 15.60)

7.30 (4.76, 9.84)

11.88 (10.29, 13.46)

8.97 (7.91, 10.04)

100.00

4.60

26.24

5.98

%

32.01

50.75

3.71

4.27

10.22

5.51

Weight

4.09

24.51

3.04

7.83

17.24
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100.00
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26.24

5.98

%
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4.27

10.22

5.51

Weight
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17.24
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NOTE: Weights are from random effects analysis
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Overall  (I-squared = 95.3%, p = 0.000)

Initial

Neeli  (2010)

Subtotal  (I-squared = 94.0%, p = 0.000)

Sembronio (2008)

Study

Toameh  (2019)

Senturk  (2015)

Bayramoglu (2019)

Vos  (2014)

Prager (2007)

Within 3 months

ID

Tatli  (2017)

Subtotal  (I-squared = 94.8%, p = 0.000)

Yapici-Yavuz  (2018)

At least 3 months

Attia  (2017)

Subtotal  (I-squared = 94.9%, p = 0.000)

Yilmaz  (2019)

11.93 (9.78, 14.09)

12.10 (11.23, 12.97)

13.40 (10.85, 15.95)

14.90 (12.83, 16.97)

13.00 (10.85, 15.15)

9.85 (7.55, 12.15)

13.34 (11.95, 14.73)

7.30 (4.76, 9.84)

21.00 (19.19, 22.81)

MMO change (95% CI)

14.70 (13.80, 15.60)

8.69 (3.96, 13.42)

9.07 (7.18, 10.96)

11.88 (10.29, 13.46)

13.83 (10.29, 17.37)

3.43 (1.23, 5.62)

100.00

9.59

19.17

8.94

%

8.88

8.77

9.36

8.58

9.11

Weight

9.58

35.44

9.06

9.26

45.39

8.85
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Heterogeneity between groups: p = 0.000

Overall  (I-squared = 95.1%, p = 0.000)

Within 3 months

Subtotal  (I-squared = 70.2%, p = 0.035)

Study

Senturk  (2015)

Subtotal  (I-squared = .%, p = .)

Subtotal  (I-squared = 86.5%, p = 0.001)

ID

At least 3 months

Toameh  (2019)

Vos  (2014)

Tatli  (2017)

Yapici-Yavuz  (2018)

Yilmaz  (2019)

Initial

Bayramoglu (2019)

12.19 (11.60, 12.79)

12.55 (11.51, 13.59)

9.85 (7.55, 12.15)

14.70 (13.80, 15.60)

6.82 (5.57, 8.06)

MMO change (95% CI)

13.00 (10.85, 15.15)

7.30 (4.76, 9.84)

14.70 (13.80, 15.60)

9.07 (7.18, 10.96)

3.43 (1.23, 5.62)

13.34 (11.95, 14.73)

100.00

32.87

%

6.70

44.28

22.85

Weight

7.71

5.50

44.28

9.95

7.40

18.46
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MMO change (95% CI)
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%
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Weight
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7.40

18.46
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NOTE: Weights are from random effects analysis

.

.

.

Overall  (I-squared = 95.1%, p = 0.000)

At least 3 months

Toameh  (2019)

Yapici-Yavuz  (2018)

Senturk  (2015)

ID

Bayramoglu (2019)

Yilmaz  (2019)

Subtotal  (I-squared = .%, p = .)

Tatli  (2017)

Study

Within 3 months
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Subtotal  (I-squared = 70.2%, p = 0.035)
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Subtotal  (I-squared = 86.5%, p = 0.001)
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Heterogeneity between groups: p = 0.000

Overall  (I-squared = 98.1%, p = 0.000)

Study

ID

Within 3 months

Yapici-Yavuz  (2018)

Prager (2007)

Sembronio (2008)

Yilmaz  (2019)

Subtotal  (I-squared = 97.7%, p = 0.000)

Subtotal  (I-squared = 90.7%, p = 0.001)

Toameh  (2019)

Senturk  (2015)

Vos  (2014)

Tatli  (2017)

At least 3 months

Neeli  (2010)

Initial

Subtotal  (I-squared = 96.7%, p = 0.000)

Attia  (2017)
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