Table 1: Overview and risk of bias assessment of included randomized controlled trials.
	Study
	n
	Risk of bias (Downs and Black Score)
	Groups
	Follow up
	Diagnosis
	Results

	Gao, Sun, Li, Guo, Wang, Cheng, Yue, et al., 2015 (1)


	40 (female = 20, male = 20)
	23
	Partial weight‒bearing and walking aids for 6 weeks as well as analgesics on demand for both groups.

[bookmark: _Hlk38542193]1. ESWT (2 sessions one week apart, energy flux density > 0.44 mJ/mm2, 
3000 – 4000 impulses at 
2 – 3 Hz

2. Alendronate 70 mg/week and Alprostadil 10 µg/days.
	1, 3, 6, 12 months
MRI only at 6 and 12 months
	Primary bone marrow edema syndrome of the knee (excluded avascular necrosis and osteoarthritis grade 3 and 4)
	Visual analogue scale, WOMAC score, SF-36 with greater and earlier improvements in group 1 
(p < 0.05).

Significantly more patients in ESWT with reduction or complete resolution of edema on MRI at 6 months

	Schöberl et al., 2017 (2)
	44
	26
	[bookmark: _Hlk36134929]Both groups had intensive rehabilitation program

1. ESWT: 3 sessions at weekly intervals with 1500 impulses with 15 – 21 Hz

2. sham ESWT

	1, 3, 12 months
	Osteitis pubis
	[bookmark: _Hlk36134942]Visual analogue scale and Hip disability and Osteoarthritis Outcome Score showed significantly greater improvements in group 1 vs. group 2 after 1 and 3 months.

MRI findings were not significantly different
return-to-football was significantly earlier in group 1 (73.2 days) than in group 2 (102.6 days)


SF-36: Short Form (36) Health Survey; WOMAC: Western Ontario and McMaster Universities Osteoarthritis Index; MRI: magnetic resonance imaging; ESWT: extracorporeal shock wave therapy


Table 2: Overview and risk of bias assessment of included prospective trials.
	Study
	n
	Risk of bias (Downs and Black Score)
	Groups
	Follow up
	Diagnosis
	Results

	d’Agostino, Romeo, Lavanga, Pisani, & Sansone, 2014 (3)


	20 (female = 8, male = 12) 
	18
	2 sessions of ESWT at 48 h interval
4.000 shots at 0.5 mJ/mm2
	2, 3, 6 and 15.5 months
MRI at 2 and 6 months
	[bookmark: _Hlk36131326]Bone marrow edema syndrome of the hip (ARCO stage I)
	HHS improved significantly from 39.08 ± 19.66 to 81.28 ± 10.8 after 2 months and 95.06 ± 4.53 after 6 months.

MRI showed regression of mean edema area from 981.9 ± 453.2 mm² to 469.5 ± 306.8 mm² at 2 months and 107.8 ± 248.1 mm² at 
6 months.

	Hsu et al., 2010 (4) 
	68 (105 hips)
	20
	1. ESWT + hyperbaric oxygen therapy + oral alendronate (12 month)

2. ESWT alone (single treatment, general anaesthesia, 6000 impulses, 0.62 mJ/mm²
	1, 3, 6, 12 months, then yearly
	Osteonecrosis of the femoral head
	No significant difference between ESWT alone and combined treatment.

	Vulpiani et al., 2012 (5)
	36 (female = 13, male = 23)
	22
	4 sessions, 2.400 impulses at 0.50 mJ/mm², at 48 – 72 h intervals
	3, 6, 12 and then 24 months
	[bookmark: _Hlk36567945]Avascular necrosis of femoral head ARCO stage I, II and III
	HHS
[bookmark: _Hlk38547581]Stage I had fastest improvements, VAS 6.7 to 2.6 at 6 months, HHS from 42.5 to 89.8 at 6 months.
[bookmark: _GoBack]
Stage III improved from VAS 7.2 to 2.6 at 24 months, but 10 converted to THA

	Wang et al., 2008 (6)
	48 (female = 15, male = 33)
	20
	One session of 6,000 impulses of ESWT at 0.62 mJ/mm²

1. ESWT only

2. EWST + alendronate 70 mg once weekly for 1 year
	1, 3, 6 and 12 months, then once a year
	Osteonecrosis of the Femoral Head (ARCO Stage I, II, and III)
	significant improvements in pain and HHS.
No significant difference between groups.

THA in 10 % of both groups
MRI showed significant reduction in BME after treatment, no difference between groups.


BME: Bone marrow edema; ESWT: Extracorporeal shock wave therapy; HHS: Harris Hip score; MRI: Magnetic resonance imaging; THA: total hip arthroplasty; ARCO: Association Research Circulation Osseous

Table 3: Overview and risk of bias assessment of included retrospective studies.
	Study
	n
	 Risk of bias (Downs and Black Score)
	Groups
	Follow up
	Diagnosis
	Results

	Chen et al., 2009 (7)
	17 (female = 3, male = 14)
	15
	THA in late stages of Osteonecrosis of the Femoral Head and ESWT in the hip with earlier stage (average time between THA and ESWT was 17.3 months).

ESWT: 6.000 impulses with 0.62 mJ/mm²
	41‒44.3 months
	[bookmark: _Hlk36136405]Bilateral osteonecrosis of the femoral head
	13 patients rated ESWT better than THA.
4 patients reported comparable results between THA and ESWT, and none graded THA better than ESWT.

VAS and Harris hip score with greater improvements in ESWT, MRI showed significant reduction of BME after ESWT.

	D’Agostino, Romeo, Amelio, & Sansone, 2011 (8)
	22 patients (female = 6, male = 16)
	15
	Splinting of affected wrist
3 sessions of ESWT, 4000 shocks with local anesthetic, 0.35 ‒0.40 mJ/mm² at 4 Hz
	60, 180 days and 1 year
	Kienböck’s disease
Lichtman Stage I-IIIb
	VAS improved from 8.25 to 3.73 at 60 days.
Range of motion improved at 60 days.
Both VAS and range of motion slightly deteriorated after 60 days until 1 year.
MRI showed noticeable reduction in bone marrow edema in all patients.

	Gao, Sun, Li, Guo, Kush, et al., 2015 (9)
	46 (female = 22, male = 24)
	21
	Both groups received 70 mg of alendronate weekly and 10 μg of Alprostadil each day for 14 days

1. High-energy ESWT 
2 series of 3 treatments, 3 to 4 levels, and 2000 to 3000 impulses, each admin- istered at 0.50 mJ/mm2

2. Femoral head core decompression
	6 months
	Intractable bone marrow edema syndrome of the hip
	Improvements in VAS were significantly greater for ESWT.
ESWT resumed daily activities significantly earlier
full resolution of symptoms occurred significantly earlier in ESWT.

	Gao, Sun, Li, Guo, Wang, Cheng, & Wang, 2015 (10)
	335 (female = 106, male = 229)
	19
	Two session ESWT with 3000 – 4000 impulses at  2‒3Hz with> 0.44mJ/mm² 

70 mg alendronate for 12 months
	3, 6, and 12 months
	[bookmark: _Hlk38549819]Osteonecrosis of the Femoral Head (ARCO Stage I, II, and III)
	[bookmark: _Hlk36133086]VAS from 6.8 ± 3.7 to 1.0 ± 2.1
HHS from 69.4 ± 14.7 to 90.9 ± 11.4

MRI: significant reduction in BME after treatment.

	Kang et al., 2018 (11)

	126 (female = 71, male= 55)
Retrospective
	18
	Both groups Alprostadil injections 10 µg 1x/d for 2 weeks

1. ESWT (2x, weekly, 3000 ‒4000 impulses, 0,44 mJ/mm²

2. 70 mg alendronate 1x/week
	23.5 month


	BME, Osteoarthritis of the knee
	Greater and earlier improvements in pain and WOMAC in group 1 .

	Maki et al., 2017 (12)
	23 (female = 13, male = 10)
	12
	First conservative treatment including
stretching, nonsteroidal anti-inflammatory drugs, bracing, and steroid injections for 3 months.

Then 1 or 2 sessions of ESWT with 3800 rounds,
1 shock = 0.03 – 0.36 mJ/mm2
	0 and6 months
	[bookmark: _Hlk36124858]Refractory plantar fasciitis
	VAS improved from 74.1 ±25.3 to28.5 ± 24.4 mm.

Japanese Society for Surgery of the Foot ankle-hind foot scale improved from 70.3 ± 0.5 to 88.6 ± 9.1 points.

BME of the calcaneus was seen on MRI in 11 feet before and in 4 feet after ESWT

	Sansone, Romeo, & Lavanga, 2017 (13)
	86 (female = 54, male =32)
	23
	1. 3 sessions ESWT, every third week (2000 shots, 0.22 ‒ 0.43 mJ/mm², 4 Hz)

2. 31 patients, lived too far from hospital so only received protected weight‒bearing and analgesics
	3, 6, 18 months,
control only 6, 18 months
	BME syndrome of the medial compartment of the knee
	Western Ontario and McMaster Universities Osteoarthritis Index after 18 months improved by 34.9 in ESWT vs. 11.6 in control group (p < 0.001).

VAS after 18 months improved by 6.9 in ESWT vs. 3.2 in control (p<0,001); 53 % in ESWT pain-free.

MRI: area of BME after 6 months reduced by 88 % in ESWT vs. 41 % in control 
(p < 0.001) and
already marked improvements in ESWT at 
3 months.

No side effects.

	Vitali et al., 2018 (14)

	56 (female = 39, male = 17)
	19
	1. ESWT once a week, 3 sessions with 4000 shots at an energy flux density of 0.55mJ/mm2, crutches, no medication

2. control: 28 patients unable to come to institution because of distance, patients who did not tolerate the therapy, and patients who refused to undergo ESWT; analgesics and partial weight‒bearing
	1 and 4 months
	BME of the medial condyle of the knee.
	VAS, Knee Society Score clinical and functional scores at 1 and 4 months improved significantly greater in ESWT than in control.

Significantly greater improvement of edema area on MRI at 4 months in ESWT group.

	Xie et al., 2018 (15)
	31
	17
	ESWT with a total of 4000 impulses at 26 kV and 4 Hz
no to limited weight‒bearing in the first 3 months
	130.6 months
	[bookmark: _Hlk35362820]Non‒traumatic osteonecrosis of the femoral head ARCO stages I ‒ III
	VAS, HHS significantly improved at 10 year follow‒up  Improvement of BME was seen in 30/43 hips


BME: Bone marrow edema; ESWT: Extracorporeal shock wave therapy; HHS: Harris Hip score; MRI: Magnetic resonance imaging; THA: total hip arthroplasty; VAS: Visual analogue scale.
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