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Web appendix 1 – Patient involvement 15 

We performed a pilot round of focus interviews with consecutive patients suffering from chronic midportion Achilles tendinopathy (n=9) who were participating in a randomised 16 

clinical trial (NCT02996409) to evaluate their most important symptoms. Restriction in sports participation (n=6), pain during daily activities (n=6), stiffness (n=4) and pain due to 17 

external mechanical pressure (e.g. shoes; n=4) were most frequently reported. Ninety-seven additional patients, identified through the national patient federation, completed a 18 

survey. The majority stated that it was most important to participate in sports activities again (36%), perform sports activities without pain (27%) and be pain free during activities 19 

of daily living (22%). This is in keeping with the core domains for tendinopathies that were recently defined in an international consensus process involving patients and 20 

healthcare providers as described in the main text.   21 

Supplementary material Br J Sports Med

 doi: 10.1136/bjsports-2019-101872–8.:10 2020;Br J Sports Med, et al. van der Vlist AC



3 

 

Web appendix 2 – Search strategy 22 

Embase.com  23 

('achilles tendinitis'/exp OR ((tendinitis/de OR pathology/de) AND 'achilles tendon'/de) OR (((achilles OR calcaneal) AND (tendinitis* OR tendinopath* OR tendinosis* OR 24 

tendonitis* OR tendon-patholog* OR pain* OR injur*)) OR achillodyn*):ab,ti) AND ('crossover procedure':de OR 'double-blind procedure':de OR 'randomized controlled trial':de 25 

OR  'single-blind procedure':de OR (random* OR  factorial* OR crossover* OR cross NEXT/1 over* OR placebo* OR doubl* NEAR/1 blind* OR singl* NEAR/1 blind* OR assign* 26 

OR allocat* OR volunteer*):de,ab,ti) 27 

Medline Ovid   28 

(((Tendinopathy/ OR Pathology/) AND "achilles tendon"/) OR "achilles tendon"/pa OR (((achilles OR calcaneal) AND (tendinitis* OR tendinopath* OR tendinosis* OR tendonitis* 29 

OR tendon-patholog* OR pain* OR injur*)) OR achillodyn*).ab,ti.) AND (Exp Controlled clinical trial/ OR "Double-Blind Method"/ OR "Single-Blind Method"/ OR "Random 30 

Allocation"/ OR (random* OR factorial* OR crossover* OR cross over* OR placebo* OR ((doubl* OR singl*) ADJ blind*) OR assign* OR allocat* OR volunteer* OR trial OR 31 

groups).ab,ti.) NOT (Animals/ NOT Humans/) 32 

CINAHL EBSCOhost   33 

(((MH Tendinopathy OR MH Pathology) AND MH "achilles tendon") OR TI (((achilles OR calcaneal) AND (tendinitis* OR tendinopath* OR tendinosis* OR tendonitis* OR tendon-34 

patholog* OR pain* OR injur*)) OR achillodyn*) OR AB (((achilles OR calcaneal) AND (tendinitis* OR tendinopath* OR tendinosis* OR tendonitis* OR tendon-patholog* OR pain* 35 

OR injur*)) OR achillodyn*)) AND (MH Clinical trials OR MH Randomized Controlled Trials OR MH  Double-Blind Studies  OR MH  Single-Blind Studies OR MH  Triple-Blind 36 

Studies  OR MH Random Assignment OR TI (random* OR factorial* OR crossover* OR cross over* OR placebo* OR ((doubl* OR singl*) N1 blind*) OR assign* OR allocat* OR 37 

volunteer* OR trial OR groups) OR AB (random* OR factorial* OR crossover* OR cross over* OR placebo* OR ((doubl* OR singl*) N1 blind*) OR assign* OR allocat* OR 38 

volunteer* OR trial OR groups)) NOT (MH Animals+ NOT MH Humans+) 39 

SportDiscuss EBSCOhost   40 
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(((MH TENDINITIS OR MH TENDINOSIS  OR MH Pathology) AND MH "achilles tendon") OR TI (((achilles OR calcaneal) AND (tendinitis* OR tendinopath* OR tendinosis* OR 41 

tendonitis* OR tendon-patholog* OR pain* OR injur*)) OR achillodyn*) OR AB (((achilles OR calcaneal) AND (tendinitis* OR tendinopath* OR tendinosis* OR tendonitis* OR 42 

tendon-patholog* OR pain* OR injur*)) OR achillodyn*)) AND (TI (random* OR factorial* OR crossover* OR cross over* OR placebo* OR ((doubl* OR singl*) N1 blind*) OR 43 

assign* OR allocat* OR volunteer* OR trial OR groups) OR AB (random* OR factorial* OR crossover* OR cross over* OR placebo* OR ((doubl* OR singl*) N1 blind*) OR assign* 44 

OR allocat* OR volunteer* OR trial OR groups))  45 

AMED EBSCOhost   46 

(((MH Tendinopathy OR MH Pathology) AND MH "achilles tendon") OR TI (((achilles OR calcaneal) AND (tendinitis* OR tendinopath* OR tendinosis* OR tendonitis* OR tendon-47 

patholog* OR pain* OR injur*)) OR achillodyn*) OR AB (((achilles OR calcaneal) AND (tendinitis* OR tendinopath* OR tendinosis* OR tendonitis* OR tendon-patholog* OR pain* 48 

OR injur*)) OR achillodyn*)) AND (MH Clinical trials OR MH Randomized Controlled Trials OR TI (random* OR factorial* OR crossover* OR cross over* OR placebo* OR ((doubl* 49 

OR singl*) N1 blind*) OR assign* OR allocat* OR volunteer* OR trial OR groups) OR AB (random* OR factorial* OR crossover* OR cross over* OR placebo* OR ((doubl* OR 50 

singl*) N1 blind*) OR assign* OR allocat* OR volunteer* OR trial OR groups)) NOT (MH Animals+ NOT MH Humans+) 51 

Cochrane CENTRAL 52 

((((achilles OR calcaneal) AND (tendinitis* OR tendinopath* OR tendinosis* OR tendonitis* OR tendon-patholog* OR pain* OR injur*)) OR achillodyn*):ab,ti)  53 

Web of science  54 

TS=(((((achilles OR calcaneal) AND (tendinitis* OR tendinopath* OR tendinosis* OR tendonitis* OR tendon-patholog* OR pain* OR injur*)) OR achillodyn*))) AND TS=(random* 55 

OR trial* OR rct) 56 

WHO ICTRP  57 

"achilles tendinitis" OR "Achilles tendinopathy" in title 58 

Clinicaltrials.gov  59 
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"achilles tendinitis" OR "Achilles tendinopathy"  60 

Google scholar  61 

"achilles|calcaneal tendinitis|tendinopathy|tendinosis|tendonitis" intitle:trial|randomized|randomised|rct 62 

Open grey   63 

(achilles OR calcaneal) AND (tendinitis OR tendinopathy OR tendinosis OR tendonitis) AND (rct OR randomized OR randomised) 64 

Worldcat.org 65 

kw:(achilles OR calcaneal) AND kw:(tendinitis OR tendinopathy OR tendinosis OR tendonitis)  ti:(rct OR randomized OR randomised)  66 
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Web appendix 3 – Ongoing trials and trials awaiting classification 67 

Ongoing trials 68 

 Trial identifier Treatment comparison Status  Comments 

1 EUCTR2015-000180-

13-NL 

High-volume injection + eccentric exercises (high-dose) 

vs. low-volume injection + eccentric exercises (high-dose) 

Completed Research project of one of the co-authors. 

Status 27-9-2019: Under review. 

2 NCT02732782 Isometric exercise vs. eccentric exercise Completed No full text. Personal communication on 

28/9/2019: Paper in preparation. 

3 NCT03363789 Ultrasound guided brisement vs. brisement without 

ultrasound guidance vs. standard conservative treatment 

Unknown No full-text. No response on e-mails sent 

14-3-2019 and 29-3-2019.  

4 NCT03401177 Naproxen + heavy resistance training vs. Placebo + heavy 

resistance training 

Recruitment 

completed 

Estimated study completion date in trial 

register: May 2020 

5 NCT03743441 Exercise + Cryotherapy + Low-level laser therapy vs. 

Exercise + Cryotherapy + Sham low-level laser therapy 

Recruiting No full text. Personal communication on 

12/10/2019: Paper in preparation. 

6 NCT02580630 Training + glucocorticosteroid injection vs. Training + local 

anaesthetic injection 

Recruiting Estimated study completion date in trial 

register: October 2020 

7 NCT03968614 Electrical dry needling + conventional physiotherapy vs. 

conventional physiotherapy 

Recruiting Estimated study completion date in trial 

register: May 2020 

8 NCT03747549 Acupuncture + home exercise vs. home exercise Recruiting Estimated study completion date in trial 

register: November 2022 

9 NCT03401177 Naproxen + heavy resistance training vs. placebo + heavy 

resistance training 

Recruitment 

completed 

Estimated study completion date in trial 

register: May 2020 
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10 NCT02757664 Shock wave + eccentric exercises vs. placebo + eccentric 

exercises 

Recruiting Estimated study completion date in trial 

register: June 2020 

11 NCT02499484 Glyceryl trinitrate + eccentric exercises vs. placebo + 

eccentric exercises 

Unknown No full-text. No response on e-mails sent 

27-9-2019. 

12 NCT02839577 High Volume injection (HVI) with corticosteroid vs. High 

Volume injection (HVI) without corticosteroid 

Completed Results published May 2019. PMID: 

31044450 

13 NCT01343836 Autologous Tenocyte Implantation + eccentric exercises 

vs. saline injection + eccentric exercises 

Completed Study conduct does not meet corporate 

objectives of sponsor 

14 NTR5638 Alfredson exercise therapy vs. Silbernagel exercise 

therapy 

Recruitment 

completed 

No full text. Personal communication on 

11/7/2018: Results expected last 

semester 2019. 

69 
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Trials awaiting classification 70 

Study identifier Comment 

Brown R, Orchard J, Kinchington M, Hooper A, Nalder G. 

Aprotinin in the management of Achilles tendinopathy: A 

randomised controlled trial. Br J Sports Med. 2006;40:275-279. 

Randomization on tendon-level, individual patient data requested to evaluate results on 

participant-level. No response to emails March/April/May 2019. 

Paoloni JA, Murrell GAC. Three-year follow-up study of topical 

glyceryl trinitrate treatment of chronic noninsertional achilles 

tendinopathy. Foot Ankle Int. 2007;28:1064-1068. 

Randomization on tendon-level, individual patient data requested to evaluate results on 

participant-level. No response to emails March/April/May 2019. 

Willberg L, Sunding K, Öhberg L, Forssblad M, Fahlström M, 

Alfredson H. Sclerosing injections to treat midportion Achilles 

tendinosis: A randomised controlled study evaluating two 

different concentrations of Polidocanol. Knee Surg Sports 

Traumatol Arthroscopy. 2008;16:859-864. 

Randomization on tendon-level, individual patient data requested to evaluate results on 

participant-level. No response to emails March/April/May 2019. 

  71 
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Web appendix 4 – Study characteristics 72 

 73 

Table appendix 5. Characteristics of the included trials and summary score of the risk of bias assessment 

 

Study Treatments Sample 

size 

Main baseline characteristics  Outcome 

measures 

Follow-

ups 

Overall 

risk of 

bias 

   Age 

(SD) 

Sex 

(male 

%) 

BMI 

(SD) 

Active 

(%) 

Median 

symptom 

duration in 

months 

(range) 

Bilateral 

symptoms 

(%) 

Symptom 

severity, 

VISA-A 

score 0-

100 (SD) 

   

Midportion AT       

Balius et al., 2016 

(33) 

Group 1: 

Mucopolysaccharide

s supplement + 

eccentric exercises 

(high-dose) 

17 43.5 

(14.5) 

82% NR NR NR NR 56 

(16) 

VISA-A 

score 

6 weeks 

12 weeks 

High 

Group 2: 

Mucopolysaccharide

s supplement + 

20 40.2 

(10.6) 

80% NR NR NR NR 53 

(14) 
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passive stretching 

Group 3: Eccentric 

exercises (high-

dose) 

18 38.9 

(6.6) 

78% NR NR NR NR 53 

(18) 

Bell et al., 2013 

(34) 

Group 1: Autologous 

blood injection + 

eccentric exercises 

(high-dose) 

26 51.2 

(10.6) 

62% NR 85% 22.9 (33.1)1 0% 58  

(17) 

VISA-A 

score 

Return to 

sports 

activities 

4 weeks 

8 weeks 

12 weeks 

26 weeks 

Some 

concerns 

Group 2: 

Peritendinous dry-

needling + eccentric 

exercises (high-

dose) 

27 47.2 

(9.7) 

44% NR 100% 38.6 (84.6)1 0% 57 

(13) 

 

Beyer et al., 2015 

(35) 

Group 1: Heavy slow 

resistance exercises 

28 48 (2) 64% 26 (1) NR 17 (3)1 0% 54  

(17) 

VISA-A 

score 

 

12 weeks 

52 weeks 

High 

Group 2: Eccentric 

exercises (high-

dose) 

30 48 (2) 72% 25 (1) NR 19 (5)1 0% 58 

(21) 

 

Boesen et al., 

2017 (36) 

Group 1: High-

volume injection + 

eccentric exercises 

19 41.9 

(12.2) 

100% 25.1 

(SD 

NR)2 

95% 5.7 (3.9)1 0% 53 

(13) 

VISA-A 

score 

Return to 

6 weeks 

12 weeks 

24 weeks 

High 
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(high-dose) sports 

activities Group 2: PRP-

injection + eccentric 

exercises (high-

dose) 

19 43.1 

(8.1) 

100% 25.8 

(SD 

NR)2 

89% 6.2 (7.8)1 0% 58 

(12) 

 

Group 3: Placebo 

saline injection + 

eccentric exercises 

(high-dose) 

19 40.9 

(6.6) 

100% 26.6 

(SD 

NR)2 

84% 7.1 (8.6)1 0% 59 

(10) 

 

de Jonge et al., 

2010 (37) 

Group 1: Night splint 

+ eccentric exercises 

(high-dose) 

28 45.1 

(8.9) 

55% 24.9 

(3.2) 

100% 27.7 (45.9)1 NR 49 

(SD NR) 

VISA-A 

score 

 

12 weeks 

52 weeks 

High 

Group 2: Eccentric 

exercises (high-

dose) 

28 44.1 

(7.0) 

71% 25.4 

(3.1) 

100% 33.7 (55.6)1 NR 50 

(SD NR) 

 

de Jonge et al., 

2011 (38) 

Group 1: PRP-

injection + eccentric 

exercises (high-

dose) 

27 49 

(8.1) 

48% 26.8 

(3.9) 

89% 36 (24-78) NR 47  

(16) 

VISA-A 

score 

Return to 

sports 

activities 

6 weeks 

12 weeks 

24 weeks 

52 weeks 

Some 

concerns 

Group 2: Placebo 

saline injection + 

27 50 

(9.4) 

48% 26.2 

(3.5) 

81% 26 (16-104) NR 53 

(19) 
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eccentric exercises 

(high-dose) 

Heinemeier et al., 

2017 (59) 

Group 1: Ibuprofen 

tablets 

13 54 (11) 62% 26.5 

(SD 

NR)2 

NR 35 (63)1 NR 54  

(17) 

VISA-A 

score 

1 week Some 

concerns 

Group 2: Placebo 

tablets 

13 53 (10) 62% 24.6 

(SD 

NR)2 

NR 20 (19)1 NR 63 

(19) 

 

Herrington et al., 

2007 (39) 

Group 1: 

Conventional 

physiotherapy 

(massage, 

ultrasound and 

stretching) + 

eccentric exercises 

(high-dose) 

13 37 

(9.3) 

NR 25.3 

(SD 

NR)2 

NR 21.3 (17.7)1 NR 62  

(SD NR) 

VISA-A 

score 

4 weeks 

8 weeks 

12 weeks 

High 

Group 2: 

Conventional 

physiotherapy 

(massage, 

ultrasound and 

12 37 

(7.1) 

NR 23.7 

(SD 

NR)2 

NR 27.6 (12.9)1 NR 60  

(SD NR) 
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stretching) 

Hutchison et al., 

2013 (40) 

Group 1: Intense 

pulsed light therapy 

23 49.9 

(9.4) 

65% 28.3 

(SD 

NR)2 

NR 50.5 (70.0)1 26% 46 

(18) 

VISA-A 

score 

6 weeks  

12 weeks 

High 

Group 2: Placebo 

intense pulsed light 

therapy 

24 46.4 

(6.8) 

63% 28.7 

(SD 

NR)2 

NR 78.7 (97.4)1 29% 39 

(26) 

 

Krogh et al., 2016 

(41) 

Group 1: PRP-

injection + eccentric 

exercises (low-dose) 

12 46.7 

(9.0) 

58% 28.2 

(4.4) 

NR 36 (13-288) NR 32 

(21) 

VISA-A 

score 

12 weeks 

26 weeks 

52 weeks 

High 

Group 2: Placebo 

saline injection + 

eccentric exercises 

(low-dose) 

12 51.8 

(9.4) 

50% 27.9 

(3.9) 

NR 27 (12-72) NR 37 

(16) 

 

Lynen et al., 2017 

(42) 

Group 1: Hyaluronan 

injection 

31 45.8 

(10.0) 

52% 26.9 

(SD 

NR)2 

NR 11.4 (2.0-

112.3) 

34% 34  

(0-74)3 

VISA-A 

score 

4 weeks 

12 weeks 

26 weeks 

High 

Group 2: 

Extracorporeal shock 

wave therapy 

31 44.8 

(9.6) 

43% 26.3 

(SD 

NR)2 

NR 10.2 (3.8-

171.2) 

20% 32  

(7-74)3 

 

Morrison et al., Group 1: 20 48 (SD 40% 32.3 NR 29 (12-48) NR 31  VISA-A 26 weeks High 
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2017 (60) Radiofrequency 

microdebridement 

using Topaz 

microdebrider 

NR) (SD 

NR) 

(10-53)3 score 

Group 2: Traditional 

surgical 

decompression 

16 47 (SD 

NR) 

44% 31.5 

(SD 

NR) 

NR 34 (18-72) NR 42 

(14-793 

 

Munteanu et al., 

2015 (43) 

Group 1: Customised 

foot orthoses 

67 43.5 

(8.2)  

58% 29.1 

(5.6) 

NR 29.3 (54.3)1 40% 62 

(17) 

VISA-A 

score 

6 weeks 

12 weeks 

26 weeks 

52 weeks 

High 

Group 2: Sham foot 

orthoses 

73 43.6 

(7.6) 

53% 28.2 

(4.7) 

NR 33.7 (96.3)1 32% 60 

(17) 

 

Pearson et al., 

2012 (44)
 

Group 1: 

Peritendinous 

autologous blood 

injection + eccentric 

exercises (high-

dose) 

17 NR NR NR NR NR NR 54 (26) VISA-A 

score 

6 weeks  

12 weeks 

High 

Group 2: Eccentric 

exercises (high-

dose) 

15 NR NR NR NR NR NR 52 (25)  

Rompe et al., Group 1: 25 51.2 44% NR 28% 12.5 (6.8)1  0% 50 VISA-A 16 weeks High 
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2007 (47) Extracorporeal shock 

wave therapy 

(10.3) (12) score 

Group 2: Eccentric 

exercises (high-

dose) 

25 48.1 

(9.9) 

36% NR 36% 10.9 (7.7)1 0% 51 

(12) 

 

Group 3: Wait and 

see policy 

25 46.4 

(11.4) 

36% NR 28% 9.2 (10.5)1 0% 48  

(9) 

 

Rompe et al., 

2009 (46) 

Group 1: 

Extracorporeal shock 

wave therapy + 

eccentric exercises 

(high-dose) 

34 53.1 

(9.6) 

47% NR 35% 16 (5)1 0% 50 

(11) 

VISA-A 

score 

16 weeks High 

Group 2: Eccentric 

exercises (high-

dose) 

34 46.2 

(10.2) 

41% NR 26% 13 (7)1 0% 51  

(10) 

 

Roos et al., 2004 

(48) 

Group 1: Night splint 13 46 (SD 

NR)4 

48%4 NR 77% 5.5 (1-180)4 NR NR Return to 

sports 

activities 

12 weeks High 

Group 2: Night splint 

+ eccentric exercises 

(high-dose) 

15 46 (SD 

NR)4 

48%4 NR 53% 5.5 (1-180)4 NR NR  

Group 3: Eccentric 16 46 (SD 48%4 NR 50% 5.5 (1-180)4 NR NR  
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exercises (high-

dose) 

NR)4 

Silbernagel et al., 

2001 (61) 

Group 1: Gradually 

progressive exercise 

programme (high-

dose) 

22 47 

(14.7)  

77% NR 100% 9 (7.3)1 36% NR Return to 

sports 

activities 

52 weeks High 

Group 2: Calf 

exercise training 

programme (high-

dose) 

18 41 

(10.2) 

78% NR 100% 18 (13)1 50% NR  

Silbernagel et al., 

2007 (49) 

Group 1: Continued 

Achilles tendon-

loading activity + 

gradually progressive 

exercise programme 

(high-dose) 

19 44 

(8.8) 

63% 25.2 

(SD 

NR)2 

NR 48 (84.5)1 37% 57 

(16) 

VISA-A 

score 

6 weeks 

12 weeks 

26 weeks 

52 weeks 

Some 

concerns 

Group 2: Rest from 

Achilles tendon-

loading activity + 

Gradually 

progressive exercise 

19 48 

(6.8) 

42% 25.1 

(SD 

NR)2 

NR 24 (40.8) 1 32% 58  

(16) 
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programme (high-

dose) 

Stevens et al., 

2014 (50) 

Group 1: ―Do-as-

tolerated‖ eccentric 

exercises (high-

dose) 

13 49.2 

(11.3) 

38% 29.5 

(5.3)  

54% 8.9 (5.1)1 NR 47  

(16) 

VISA-A 

score 

3 weeks 

6 weeks 

Some 

concerns 

Group 2: Eccentric 

exercises Alfredson 

protocol (high-dose) 

15 48.2 

(10.8) 

40% 31.6 

(6.1) 

40% 6.2 (2.1)1 NR 50  

(10) 

 

Tumilty et al., 

2012 (52) 

Group 1: Laser 

therapy + eccentric 

exercises (high-

dose) 

20 45.6 

(9.1) 

40% 27.4 

(SD 

NR)2 

NR NR NR 54 

(13) 

VISA-A 

score 

4 weeks 

12 weeks 

52 weeks 

Some 

concerns 

Group 2: Placebo 

laser therapy + 

eccentric exercises 

(high-dose) 

20 46.5 

(6.4) 

50% 27.2 

(SD 

NR)2 

NR NR NR 61 

(11) 

 

Tumilty et al., 

2016 (51) 

Group 1: Laser 

therapy + eccentric 

exercises (high-

dose) 

20 46.2 

(10.9) 

45% 27.4 

(SD 

NR)2 

NR NR NR 60 

(11) 

VISA-A 

score 

4 weeks 

12 weeks 

High 
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Group 2: Laser 

therapy + eccentric 

exercises (low-dose) 

20 48.5 

(9.3) 

40% 28.6 

(SD 

NR)2 

NR NR NR 58 

(11) 

 

Group 3: Placebo 

laser therapy + 

eccentric exercises 

(high-dose) 

20 47.2 

(8.5) 

45% 26.5 

(SD 

NR)2 

NR NR NR 57  

(12) 

 

Group 4: Placebo 

laser therapy + 

eccentric exercises 

(low-dose) 

20 47.7 

(10.1) 

35% 27.7 

(SD 

NR)2 

NR NR NR 57 

(11) 

 

Usuelli et al., 

2017 (57) 

Group 1: Stromal 

vascular fraction 

injection 

21 47.3 

(3.8) 

67% NR NR NR 33% 42 

(14) 

VISA-A 

score 

2 weeks 

4 weeks 

9 weeks 

17 weeks 

26 weeks 

High 

Group 2: PRP-

injection 

23 46.6 

(6.2) 

35% NR NR NR 22% 47  

(24) 

 

Yelland et al., 

2011 (53) 

Group 1: 

Prolotherapy 

injection 

14 48 (41-

54)5  

NR NR 100% 24 (7-78)5 36% 60  

(13) 

VISA-A 

score 

6 weeks 

12 weeks 

26 weeks 

52 weeks 

Some 

concerns 

Group 2: 

Prolotherapy 

14 46 (40-

57)5 

NR NR 86% 6 (5-22)5 36% 50 

(19) 
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injection + eccentric 

exercises (high-

dose) 

Group 3: Eccentric 

exercises (high-

dose) 

15 46 (40-

58)5 

NR NR 93% 21 (14-51)5 33% 58 

(14) 

 

Zhang et al., 2013 

(54) 

Group 1: 

Acupuncture 

treatment 

 

32 51.4 

(5.8) 

34% NR NR 17.5 (13.8-

23.0)5 

NR 45  

(9) 

VISA-A 

score 

8 weeks 

16 weeks 

24 weeks 

High 

Group 2: Eccentric 

exercises (high-

dose) 

32 51.2 

(6.5) 

41% NR NR 16.5 (14.8-

21.0) 

NR 46  

(9) 

 

Insertional AT      

Rompe et al., 

2008 (45) 

Group 1: 

Extracorporeal shock 

wave therapy 

25 40.4 

(11.3) 

36% NR 60% 26.3 (10.7)1 24% 53  

(6) 

VISA-A 

score 

16 weeks High 

Group 2: Eccentric 

exercises (high-

dose) 

25 39.2 

(10.7) 

44% NR 56% 24.8 (8.2)1 20% 54  

(8) 

 

Mixed at      
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population level 

Auclair et al., 

1989 (55) 

Group 1: Niflumic 

acid percutaneous 

gel 

 

117 29.4 

(11.6) 

79% 23.0 

(SD 

NR)2 

97% <1  3% NR Return to 

sports 

activities 

3 weeks High 

Group 2: Placebo 

percutaneous gel 

110 28.3 

(11.4) 

80% 22.6 

(SD 

NR)2 

93% <1 14% NR  

Ebbesen et al., 

2018 (58) 

Group 1: Polidocanol 

injection 

24 49 (33-

62)1 

52% 27.5 

(23.2-

32.2)1 

NR 27 (4-120)1 NR 55 

(15) 

VISA-A 

score 

12 weeks 

26 weeks 

High 

Group 2: Lidocain 

injection 

24 52 (32-

77)1 

33% 28.5 

(21.3-

38.1)1 

NR 40 (5-294)1 NR 47 

(16) 

 

Njawaya et al., 

2017 (56) 

Group 1: Patient-

guided 

extracorporeal shock 

wave therapy 

12 46.5 

(11.7) 

42% NR NR NR 17% 40  

(17) 

VISA-A 

score 

26 weeks High 

Group 2: Ultrasound-

guided 

extracorporeal shock 

14 50.6 

(14.4) 

57% NR NR NR 21% 41  

(19) 
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wave therapy 

Abbreviations: BMI, Body Mass Index; NR, Not reported; PRP, Platelet-rich plasma; SD, Standard deviation; VISA-A, Victorian Institute of Sports Assessment-Achilles 

We labelled exercise therapy as high-dose (daily performance of exercises) or low-dose (<daily performance of exercises) 

1 Presented as mean (SD or range).  

2 Calculated from weight and height. 

3Presented as mean (range) 

4Baseline characteristics of treatment arms cannot be obtained from the publication, but combined data is presented.  

5Presented as median (Interquartile range; IQR) 
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Web appendix 5 – Study characteristics (extended) for each trial  75 

Trial Auclair 1989 

Methods Design: 
Randomised Controlled Trial 
 
Number of randomised participants: 
Group 1: 117 
Group 2: 110 
 
Duration of participation: 
21 days 

Participants Study period: 
Not reported 
 
Eligibility criteria: 
Inclusion: 

(1) Both sexes 
(2) Age 18-50 years 
(3) Achilles heel tendinitis < 1 month 
(4) Pain during or after sports 

 
Exclusion: 

(1) Stage 4 Achilles tendinitis (continual pain at rest) 
(2) Symptoms associated with underlying disorders (osteoarthritis, 

rheumatoid arthritis, gout, hypercholesterolemia) 
(3) Skin lesions (wound, eczema, weeping dermatitis) at the gel 

application site 
(4) A history of allergy to anti-inflammatory drugs, active ulcer 

disease, or severe impairment of renal or hepatic function 
 
Withdrawals: 
16 including those excluded for failing to meet inclusion criteria, but also 
due to missing data, non-compliance and major protocol deviations 
 
Adverse effects:  
5/123 (4.1%) niflumic acid group and 6/116 (5.2%) of placebo gel group 
side effects. Most common was cutaneous eruptions. One patient in 
niflumic acid group stopped treatment after 2 days due to eruptions. 
 

Treatments 
 
 
 
 

Setting of the treatment: 
Not reported 
 
Group 1: Niflumic acid percutaneous gel (intervention group) 
Group 2: Placebo percutaneous gel (control group) 
 
Group 1: Niflumic acid percutaneous gel (intervention group) 

- Niflumic acid percutaneous gel (2.5%) in a sachet containing 5 
grams 

- Treatment was administered by massaging the contents of a 
sachet completely into the skin over the affected heel after 
cleansing of the application site with soap and water 

- 3 times a day (morning, midday and night). 7 days. 
- All concomitant treatments with oral analgesics or other anti-

inflammatory drugs, local injections of corticosteroids, or 
physiotherapy were forbidden in the months before entry into the 
study as well as during the study. No other local topical treatments, 
physiotherapy, or supportive measurements, such as heel 
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 76 

Trial Balius 2016 

Methods Design: 
Randomised Controlled Trial 
 
Number of randomised participants: 
Group 1: 18 
Group 2: 17 
Group 3: 20 
 
Duration of participation: 
12 weeks 

Participants Study period: 
September 2012-June 2013 
 
Eligibility criteria: 
Inclusion: 
- Painful noninsertional Achilles tendinopathy for at least 3 months 
- Men and nonpregnant women aged 18 to 70 years 
 
Exclusion: 
Clinical suspicions of insertional tendinopathy, tendon rupture (Thomson test 
and palpable gap), neural disorder, systemic disease, like gout, 
spondylarthropathy, rheumatoid arthritis and sarcoidosis, or pregnancy were 
considered exclusion criteria. Patients which already received a previous 
treatment with eccentric training or PRP for the studied injury were also 
excluded. 
 
Withdrawals: 
3/58 
 
 
Adverse effects:  
Not reported 
 

Treatments 
 
 
 
 

Setting of the treatment: 
5 Sports medicine centres 
 
Group 1: Eccentric exercises 
Group 2: Passive stretching+MCVC supplement 

elevators or special insoles, were allowed. All patients stopped 
their sporting activities and rested the affected joint. 

 
Group 2: Placebo percutaneous gel (control group) 

- Placebo gel in a sachet containing 5 grams 
- Treatment was administered by massaging the contents of a 

sachet completely into the skin over the affected heel after 
cleansing of the application site with soap and water 

- 3 times a day (morning, midday and night). 7 days. 
- All concomitant treatments with oral analgesics or other anti-

inflammatory drugs, local injections of corticosteroids, or 
physiotherapy were forbidden in the months before entry into the 
study as well as during the study. No other local topical treatments, 
physiotherapy, or supportive measurements, such as heel 
elevators or special insoles, were allowed. All patients stopped 
their sporting activities and rested the affected joint.  

-  
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Group 1: 
Eccentric exercise 
Two types of eccentric exercises were used. The gastrocnemius muscle was 
eccentrically loaded both with the knee straight and, to maximise the 
activation of the soleus muscle, also with the knee bent.  
 
Group 2: 
Eccentric exercises+MCVC supplement 
Two types of eccentric exercises were used. The gastrocnemius muscle was 
eccentrically loaded both with the knee straight and, to maximise the 
activation of the soleus muscle, also with the knee bent.  
Capsule containing 435 mg mucopolysaccharides, 75 mg collagen type I, and 
60 mg vitamin C (TendoActive; Bioiberica SA, Palafolls, Spain). 
 
 
Group 3: 
Passive stretching+MCVC supplement  
A standard protocol was applied, including 2 exercises to stretch the 
gastrocnemius muscle and 2 for the soleus muscle. Patients performed the 
stretching exercises consecutively, switching between the muscle groups 
without rest. Personalised protocol of passive stretching (No further 
description) 
Capsule containing 435 mg mucopolysaccharides, 75 mg collagen type I, and 
60 mg vitamin C (TendoActive; Bioiberica SA, Palafolls, Spain). 

 77 

Trial Bell 2013 

Methods Design: 
Randomised Controlled Trial 
 
Number of randomised participants: 
Group 1: 26 
Group 2: 27 
 
Duration of participation: 
6 months 

Participants Study period: 
November 2010 – April 2011 
 
Eligibility criteria: 
Inclusion: 
(1) Age over 18 years 
(2) First episode of midportion Achilles tendinopathy 
(3) Symptoms present for at least 3 months 
(4) Diagnosis confirmed by diagnostic ultrasound 
 
Exclusion: 
(1) Bilateral Achilles tendon symptoms 
(2) Alternative diagnoses including insertional Achilles tendinopathy 
(3) Previous Achilles tendon rupture or surgery 
(4) Previous adjuvant therapies (e.g. injection, GTN patches, extracorporeal 
shockwave therapy) 
 
Withdrawals: 
3/53: 1 loss to follow-up in each group during follow-up, 1 participant in 
control group did not receive allocated intervention 
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Adverse effects:  
No complications or adverse events as a result of the injections 
 

Treatments 
 
 
 
 

Setting of the treatment: 
Specialist multidisciplinary sports medicine clinic 
 
Group 1: Autologous blood injection + eccentric calf training program 
Group 2: Dry-needling + eccentric calf training program 
 
Group 1: 
Autologous blood injection 

- Autologous blood injection was performed at baseline and one month 
later. 

- 3 ml of unprocessed blood was injected. A standardised 3-pass 
injection technique was used: Needle first inserted perpendicular to 
the tendon, second pass aimed 20° superior in the plane of the 
tendon, third pass aimed 20° inferior in the plane of the tendon. 

- A non-blinded sports physician administered the injection. 
 
Eccentric calf training program 

- Standardised eccentric training program. Eccentric calf training 
program 180 eccentric heel drops over a step each day for a 
minimum of 12 weeks on the injured leg only. 

- Patients were given written, pictorial, and verbal instructions about 
how to carry out the standardised eccentric training program. 

- Eccentric training program was performed for a minimum of 12 
weeks. 

 
Group 2:  
Dry-needling 

- Dry-needling was performed at baseline and one month later. 
- The same injection technique was performed as in the intervention 

group, however no substance was injected. A standardised 3-pass 
injection technique was used: Needle first inserted perpendicular to 
the tendon, second pass aimed 20° superior in the plane of the 
tendon, third pass aimed 20° inferior in the plane of the tendon. 

- A non-blinded sports physician administered the injection. 
 
Eccentric calf training program 

- Standardised eccentric training program. Eccentric calf training 
program 180 eccentric heel drops over a step each day for a 
minimum of 12 weeks on the injured leg only. 

- Patients were given written, pictorial, and verbal instructions about 
how to carry out the standardised eccentric training program. 

- Eccentric training program was performed for a minimum of 12 
weeks. 
 

 78 

Trial Beyer 2015 

Methods Design: 
Randomised Controlled Trial 
 
Number of randomised participants: 
Group 1: 22 
Group 2: 25 
 
Duration of participation: 

Supplementary material Br J Sports Med

 doi: 10.1136/bjsports-2019-101872–8.:10 2020;Br J Sports Med, et al. van der Vlist AC



26 

 

52 weeks 
Participants Study period: 

July 2009 – October 2012 
 
Eligibility criteria: 
Inclusion: 
- a clinical diagnosis of chronic unilateral midportion Achilles tendinopathy by 
an experienced sports physician 
- pain duration of at least 3 months 
- the following ultrasonography findings: local anterior-posterior (A-P) 
thickening of the midtendon level with a hypoechoic area and a colour 
Doppler signal within the hypoechoic area 
 
Exclusion: 
- 4-week washout period from any other treatments 
- corticosteroid injections in the previous 12 months 
- bilateral Achilles tendinopathy 
- insertional Achilles tendinopathy 
- systemic disease (e.g. rheumatoid arthritis, diabetes) 
- any surgery 
- any confounding lower limb and ankle injury 
 
Withdrawals: 
11/58: Five patients withdrew from the ECC group (1 with ankle pain, 2 with 
back pain, and 2 because of lack of time). Six patients withdrew from the 
HSR group (1 with ankle pain, 1 with back pain, 2 because of lack of time, 
and 2 who moved away).  
 
 
Adverse effects:  
Not reported 
 

Treatments 
 
 
 
 

Setting of the treatment: 
Institute of Sports Medicine 
 
Group 1: Heavy slow resistance exercises 
Group 2: Eccentric exercises 
 
Group 1: 
Heavy slow resistance exercises 
The heavy slow resistance (HSR) program has been described previously. It 
was performed using resistance equipment in a fitness centre. Each session 
consisted of three 2-legged exercises: heel rises with bended knee in the 
seated calf raise machine, heel rises with straight knee in the leg press 
machine, and heel rises with straight knee standing on a disc weight with the 
forefoot with the barbell on shoulders. 
 
Group 2:  
Eccentric program 
The eccentric loading (ECC) program was performed according to the 
protocol previously described. It included slow repetitions of eccentric 
unilateral loading while standing on the step of a staircase. One exercise is 
performed with straight knees and one with bent knees. All patients were 
instructed by a trained physical therapist and they were given instructions 
and a written manual on how to progress. Load was increased gradually 
using a loaded backpack as pain diminished. 
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Trial Boesen 2017 

Methods Design: 
Randomised Controlled Trial 
 
Number of randomised participants: 
Group 1: 22 
Group 2: 25 
 
Duration of participation: 
24 weeks 

Participants Study period: 
January 2012 – May 2013 
 
Eligibility criteria: 
Inclusion: 
Inclusion criteria were healthy males with clinical (thickness and pain) and 
ultrasonographic (tendon thickness and intratendinous vascularity) features 
of chronic midportion AT (approximately 2-7 cm proximal to the insertion on 
the calcaneus). The age inclusion criterion was 18 to 59 years, and 
symptoms should have been present for at least 3 months. BMI < 30. 
 
Exclusion: 
clinical suspicion and ultrasonographic indication of other musculoskeletal 
injuries (eg, insertional disorders and tendon rupture), (2) the presence of 
diabetes or cardiovascular disease, or (3) previous injection with steroids or 
any kind of blood products (eg, PRP) or treatment with fluoroquinolones 
(which are known to cause tendinopathy) during the last 6 months. Bilateral 
AT. Smoking. 
 
Withdrawals: 
1 in each study arm 
- 1 HVI - lost to follow up 
1 PRP, 1 placebo left due to non-compliance with eccentric training 
 
 
Adverse effects:  
No complications (infections, hematomas, or ruptures) were reported after 
the injection treatments. 
 

Treatments 
 
 
 
 

Setting of the treatment: 
A large district hospital at the Institute of Sports Medicine 
 
Group 1: High-volume injection +eccentric training (intervention group 1)  
Group 2: Placebo injection + Eccentric training (control group) 
Group 3: PRP-injection + eccentric training (intervention group 2)  
 
 
Group 1: High-volume injection +eccentric training (intervention group 1) 
The most symptomatic area (based on patient feedback upon palpation and 
ultrasonographic findings) was used as a marker for the injection between the 
anterior part of the tendon and the peritendinous tissue. The injection 
technique was identical to that suggested by Chan et al and Humphrey et al. 
Using an aseptic technique and helped by an assistant, the physician 
inserted a 21-gauge needle between the anterior aspect of the Achilles 
tendon and Kager‘s fat pad; the needle was attached to a connecting tube 
and was inserted under real-time ultrasonographic guidance. A mixture of 10 
mL0.5% bupivacaine hydrochloride and approximately 20 mg of Depo-Medrol 
was injected, immediately followed by 10 mL of injectable normal saline 4 
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times (total volume of 50 mL). The position of the needle was monitored 
continuously by ultrasonography during this phase, and the needle was 
moved gently across the anterior aspect of the tendon to ensure uniform 
effect over the symptomatic area. The saline was injected in bursts to 
maximise potential mechanical effect. Immediately after the injection, the 
patients remained prone for 10 minutes (the same in all groups). 
 
 
Group 2: Placebo injection + Eccentric training (control group) 
The most symptomatic area (based on patient feedback upon palpation and 
ultrasonographic findings) was used as a marker for the injection between the 
anterior part of the tendon and the peritendinous tissue. To maintain blinding 
conditions for all patients (HVI, PRP, and placebo group), as previously 
mentioned, a blood sample was taken with the same Arthrex system used for 
the PRP preparation. The patients in the placebo group were also positioned 
prone resembling the HVI and PRP procedures. The physician gave the 
impression of preparing an active treatment; that is, he left the examining 
room for several minutes. Using an aseptic technique, the physician inserted 
a 21-gauge needle under real-time ultrasonographic guidance. The needle 
was inserted in a more anterior direction, away from the tendon just under the 
skin, so as to not affect any tendinopathic or neovascular tissue. A few drops 
of isotonic injectable saline were injected. The needle was kept inserted for 
some time to resemble an active treatment protocol and thereby maintain 
blinding conditions. Immediately after the injection, the patients remained 
prone for 10 minutes (the same in all groups). 
 
Group 3: PRP-injection + eccentric training (intervention group 2)  
The most symptomatic area (based on patient feedback upon palpation and 
ultrasonographic findings) was used as a marker for the injection between the 
anterior part of the tendon and the peritendinous tissue. The physician drew 
10 mL of venous blood from the cubital vein in a closed double syringe 
system. The blood was then spun 1 time in a centrifuge (1500 rpm) for 5 
minutes, and approximately 4 mL of the plasma (PRP) was obtained in the 
smaller inner syringes for infiltration. No activator (eg, CaCl2) was added 
before injection. A small amount (few drops) of the PRP was collected and 
frozen for later evaluation of platelet and growth factor concentration. Finally, 
4 mL of isotonic saline was prepared in an identical syringe. The PRP 
injection was prepared by use of the Arthrex Double Syringe System, as 
previously mentioned. Using an aseptic technique and under real-time 
ultrasonographic guidance, the physician inserted a 21-gauge needle and 
injected the PRP between the tendon and peritendinous tissue just around 
the most affected area of the tendon. No local anaesthetic was used for the 
injection procedure. Immediately after the injection, the patients remained 
prone for 10 minutes (the same in all groups). 
 

 80 

Trial de Jonge 2010 

Methods Design: 
Randomised Controlled Trial 
 
Number of randomised participants: 
Group 1: 31 
Group 2: 32 
 
Duration of participation: 
12 months 

Participants Study period: 
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March 2005 – December 2005 
 
Eligibility criteria: 
Inclusion criteria were patients aged between 18 and 70 years, presence of 
symptoms for 2 months, active participation in sporting activities before the 
onset of symptoms and the patients‘ wish to return to their original level of 
sports. All patients had a tendon that was tender on palpation and painful 
during or after sport. The tendon thickening was located approximately 2–7 
cm proximal to the distal insertion.  
 
Exclusion: 
Exclusion criteria were the previous performance of an intensive program of 
heavy-load eccentric exercises and inability to perform heavy-load exercises. 
Insertional disorders, tendon ruptures and patients with systemic illness were 
also excluded. 
 
Withdrawals: 
4/70 did not receive their allocate intervention (2 in each group). 2 patients in 
the night splint group because of sleep disturbances and the 2 patients in the 
eccentric group because of too much pain and a subluxation of the peroneal 
tendons. 7/70 at 3 months (Failed to attend n=2, left to live overseas n=1), 
8/70 at 1 year (Failed to attend n=1) 
 
 
Adverse effects:  
5/70; Two patients (two tendons) did not complete the treatment in the 
eccentric group. One patient experienced too much pain and one patient 
developed a subluxation of the peroneal tendon during the study, which 
prevented him from performing the exercises. In a few cases, the night splint 
caused minor symptoms, which did not prevent further treatment. Two 
patients experienced painful pressure areas and one patient could not 
increase dorsiflexion of the night splint 0˚ because of paraesthesia of the foot. 
 

Treatments 
 
 
 
 

Setting of the treatment: 
Sports medicine department in a general hospital. 
 
Group 1: Night splint + eccentric exercises (intervention group) 
 
Group 2: Eccentric exercises (control group) 
 
 
Group 1: Night splint + eccentric exercises (intervention group) 
The eccentric calf muscle exercises were performed with straight knee and 
with bent knee as described by Alfredson et al (1998). Patients were 
instructed that these exercises commonly cause pain and that they should 
ignore this pain. The patients were informed that they could expect muscle 
soreness, besides experiencing pain. All patients were instructed to avoid 
weight-bearing sporting activities for the first 4 weeks. After 4 weeks, gradual 
return to sports activities was encouraged if the pain allowed. 
 
 
Group 2: Eccentric exercises (control group) 
The eccentric calf muscle exercises were performed with straight knee and 
with bent knee as described by Alfredson et al (1998). Patients were 
instructed that these exercises commonly cause pain and that they should 
ignore this pain. The patients were informed that they could expect muscle 
soreness, besides experiencing pain. All patients were instructed to avoid 
weight-bearing sporting activities for the first 4 weeks. After 4 weeks, gradual 
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return to sports activities was encouraged if the pain allowed. 
 

 81 

Trial De Jonge 2011 

Methods Design: 
Randomised Controlled Trial 
 
Number of randomised participants: 
Group 1: 27 
Group 2: 27 
 
Duration of participation: 
52 weeks 

Participants Study period: 
August 2008 – January 2009 
 
Eligibility criteria: 
Inclusion 
Clinical diagnosis of Achilles tendinopathy with minimum duration of 
symptoms of 2 months 
 
Exclusion: 
Already completed eccentric exercise program; already received PRP 
injection in the Achilles tendon; known presence of systemic illness; presence 
of other MSK injury (e.g. insertional disorder or tendon rupture); use of 
fluoroquinolones; pregnant women 
 
Withdrawals: 
None reported 
 
 
Adverse effects:  
Report there were no complications between 24 weeks and 1-year follow-up. 
 

Treatments 
 
 
 
 

Setting of the treatment: 
Sports medicine department in a general hospital. 
 
Group 1: PRP injection (intervention group) 
 
Group 2: Saline injection (control group) 
 
Group 1: PRP injection (intervention group) 
The PRP injection was prepared using the recover platelet separation kit, in 
accordance with the system instructions.12 Fifty-four millilitres of venous 
blood was collected from the cubital vein. The whole blood was mixed with 6 
mL of citrate to prevent early clotting. After blood collection and 15 minutes of 
centrifugation, PRP was obtained. To match the pH of PRP with the pH of the 
tendon tissue, 0.3 mL of 8.4% sodium bicarbonate buffer was 
added. One millilitre of PRP was collected for evaluation of possible 
contamination of the PRP after the preparation, which was cultured and 
analysed on microbial growth by the Department of Medical Microbiology. 
Four millilitres of PRP was collected for infiltration. First, a local anaesthetic 
was injected (2 mL of 0.5% Marcaine) in the skin and subcutaneous tissue. 
Using an ultrasonographic machine (MyLab30; Esaote Piemedical, 
Maastricht, the Netherlands), the tendon structure was imaged and the 
blinded fluid was injected using a 22-gauge needle through 3 different 
puncture locations. Through each puncture location, 5 small depots were left 
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at several sites in the degenerative area of the main body of the tendon with 
Colour Doppler guidance. Immediately after the injection, the patients lay 
prone on the examination table for 10 minutes.  
All patients received detailed instructions on the standardised rehabilitation 
program. During the first 48 hours after the injection, patients were only 
allowed to walk short distances indoors. During days 3 to 7 postinjection, 
walks up to 30 minutes were allowed. After the first week, the exercise 
program was started and consisted of 1 week of stretching exercises and 
then a 12-week daily eccentric exercise program. Eccentric exercises were 
done by performing ―heel drops‖ on a step. The specific action of this 
eccentric exercise movement is the stretch of the Achilles tendon with 
concurrently contraction of the calf muscle. All patients were instructed to 
avoid weight-bearing sporting activities for the first 4 weeks. After 4 weeks, a 
gradual return to sports activities was encouraged. Patients were instructed 
to avoid the use of co-interventions within the follow up period. The intensity 
of sports activities could be increased when there was only mild pain 
(maximum score of 3 on a scale from 0-10, with 0 representing no pain and 
10 representing maximum pain) and no increase in morning stiffness. 
Acetaminophen (500mg) could be used as rescue medication. 
 
Group 2: Saline injection (control group) 
Four millilitres of isotonic saline was prepared in a syringe. First, a local 
anaesthetic was injected (2 mL of 0.5% Marcaine) in the skin and 
subcutaneous tissue. Using an ultrasonographic machine (MyLab30; Esaote 
Piemedical, Maastricht, the Netherlands), the tendon structure was imaged 
and the blinded fluid was injected using a 22-gauge needle through 3 
different puncture locations. Through each puncture location, 5 small depots 
were left at several sites in the degenerative area of the main body of the 
tendon with Colour Doppler guidance. Immediately after the injection, the 
patients lay prone on the examination table for 10 minutes.  
 
All patients received detailed instructions on the standardised rehabilitation 
program. During the first 48 hours after the injection, patients were only 
allowed to walk short distances indoors. During days 3 to 7 postinjection, 
walks up to 30 minutes were allowed. After the first week, the exercise 
program was started and consisted of 1 week of stretching exercises and 
then a 12-week daily eccentric exercise program. Eccentric exercises were 
done by performing ―heel drops‖ on a step. The specific action of this 
eccentric exercise movement is the stretch of the Achilles tendon with 
concurrently contraction of the calf muscle. All patients were instructed to 
avoid weight-bearing sporting activities for the first 4 weeks. After 4 weeks, a 
gradual return to sports activities was encouraged. Patients were instructed 
to avoid the use of co-interventions within the follow up period. The intensity 
of sports activities could be increased when there was only mild pain 
(maximum score of 3 on a scale from 0-10, with 0 representing no pain and 
10 representing maximum pain) and no increase in morning stiffness. 
Acetaminophen (500mg) could be used as rescue medication. 
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Trial Ebbesen 2018 

Methods Design: 
Randomised Controlled Trial 
 
Number of randomised participants: 
Group 1: 23 
Group 2: 21 
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Duration of participation: 
6 months 

Participants Study period: 
March 2008 – January 2009 (Protocol) 
 
Eligibility criteria: 
Inclusion: 

(1) Duration of pain on the Achilles tendon of at least 3 months 
(2) A minimum of 3 months of eccentric exercise 
(3) Neovascularization demonstrated by ultrasonography 

 
Exclusion: 

(1) Dementia 
(2) Psychiatric disorders not suited for participation 
(3) Contraindication to the use of Polidocanol 
(4) Diabetes 
(5) Hypercholesterolemia 
(6) Increased risk of thrombosis 
(7) Previous rupture of the Achilles tendon 
(8) Pregnancy or breastfeeding 
(9) Inability to lie in a prone position 
(10) The presence of hypoechoic area in more than 50% of the horizontal 

cross-sectional area of the tendon identified by ultrasonography, 
which was considered to increase the risk of tendon rupture 

 
Withdrawals: 
4/48; 1 LTFU in the intervention group (reason unknown) and 3 LTFU in the 
control group (1 had swelling of the ankle, 1 had allergic reactions and in 1 
the reason was unknown) 
 
Adverse effects:  
No serious adverse events were found during this study. 1 patient in the 
control group developed allergic reaction (most likely to the lidocaine) and 1 
patient in the control group had swelling of the ankle (not further specified) 
 

Treatments 
 
 
 
 

Setting of the treatment: 
Department of Orthopaedic Surgery 
 
Group 1: Polidocanol injection (intervention group) 
Group 2: Lidocaine injection (control group) 
 
Group 1: Polidocanol injection (intervention group) 

- Examination and treatment were performed with patients in a prone 
position with the feet free from the bench or a firm roll under the 
ankle to ensure a good scanning position. From this position, the 
radiologist performed longitudinal and transverse ultrasonography 
scans and registered all deviations from the tendons‘ normal echo 
pattern. The vessels surrounding the tendon were identified by a 
Doppler, and all signals in shape of vessels and in contact with the 
tendon were considered to be pathological. Minor signals in the 
tendon itself were not considered to be pathological. The number and 
location of the vessels were registered. Vessels that were considered 
to be pathological were injected by the radiologist in accordance with 
the randomization. If randomised to Polidocanol, the inlet of the 
vessel at the edge of the tendon was found and when the needle was 
placed just beside the vessel, one drop of Polidocanol (10 mg/ml 
Aethoxysklerol) was injected. If an immediate effect of coagulation 
did not occur, the needle was replaced and a new injection was 
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carried out. A compressive bandage was applied after treatment for 
3–4 h.  

- Control ultrasonography was performed after 4 weeks, and if 
ultrasonography still revealed pathological vessels, the injection 
procedure was repeated.  

- The patients were allowed immediate return to physical activities, 
such as walking, cycling and light strength training, but were 
recommended not to start running before being free of pain during 
the activities of daily living.  

- No physical therapy was provided following treatment with 
Polidocanol or Lidocaine. 

 
Group 2: Lidocaine injection (control group) 

- Examination and treatment were performed with patients in a prone 
position with the feet free from the bench or a firm roll under the 
ankle to ensure a good scanning position. From this position, the 
radiologist performed longitudinal and transverse ultrasonography 
scans and registered all deviations from the tendons‘ normal echo 
pattern. The vessels surrounding the tendon were identified by a 
Doppler, and all signals in shape of vessels and in contact with the 
tendon were considered to be pathological. Minor signals in the 
tendon itself were not considered to be pathological. The number and 
location of the vessels were registered. Vessels that were considered 
to be pathological were injected by the radiologist in accordance with 
the randomization. If randomised to Lidocaine (placebo), 10 mg/ml 
Lidocaine was injected just beside the vessels following the same 
procedure as injections of Polidocanol. A compressive bandage was 
applied after treatment for 3–4 h.  

- Control ultrasonography was performed after 4 weeks, and if 
ultrasonography still revealed pathological vessels, the injection 
procedure was repeated.  

- The patients were allowed immediate return to physical activities, 
such as walking, cycling and light strength training, but were 
recommended not to start running before being free of pain during 
the activities of daily living.  

- No physical therapy was provided following treatment with 
Polidocanol or Lidocaine. 
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Trial Heinemeier 2017 

Methods Design: 
Randomised Controlled Trial 
 
Number of randomised participants: 
Group 1: 13 
Group 2: 13 
 
Duration of participation: 
1 week 

Participants Study period: 
January 2010- May 2013 
 
Eligibility criteria: 
Inclusion 
Inclusion criteria were: experience of pain during Achilles tendon loading for 
at least 3 months; clinical signs of midportion Achilles tendinopathy; and 
ultrasonographic (US) findings of increased Achilles tendon thickness at the 
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midportion, with hypoechoic areas and presence of colour Doppler signal. 
 
Exclusion: 
Persons were excluded if they were currently receiving treatment for their 
tendinopathy or if they had used NSAIDs within 6 wk. or had been treated 
with corticosteroid injections within 6 mo. Further exclusion criteria included 
severe systemic disease, a BMI above 30 or below 18, smoking, alcohol 
abuse, contraindications for ibuprofen treatment, and use of medication that 
would interfere with the response to ibuprofen. 
 
Withdrawals: 
None 
 
 
Adverse effects:  
Not reported 
 

Treatments 
 
 
 
 

Setting of the treatment: 
An outpatient clinic at Institute of Sports Medicine in Copenhagen 
 
Group 1: Ibuprofen tablets (intervention group) 
 
 
Group 2: Placebo tablets (control group) 
 
 
Group 1: PRP injection (intervention group) 
The treatment group received 600 mg of ibuprofen (Ibumetin; Nycomed 
Danmark Aps, Hobro, Denmark).  
Tablets were self-administered, and the participants were advised to ingest 
the tablets along with meals at morning, midday, and evening. The 
participants were asked to take the last pill 1 h before they were scheduled to 
meet for the second experimental day of the study. 
 
Group 2: Placebo tablets (control group) 
Placebo tablets. Placebo and ibuprofen tablets were identical in appearance, 
and all subjects were supplied with the same number of tablets. Tablets were 
self-administered, and the participants were advised to ingest the tablets 
along with meals at morning, midday, and evening. The participants were 
asked to take the last pill 1 h before they were scheduled to meet for the 
second experimental day of the study. 
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Trial Herrington 2007 

Methods Design: 
Randomised Controlled Trial 
 
Number of randomised participants: 
Group 1: 12 
Group 2: 13 
 
Duration of participation: 
12 weeks 

Participants Study period: 
Not reported 
 
Eligibility criteria: 
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Inclusion 
1. Aged 20–55, 2. Duration symptoms >3 months, 3. Diagnosis of non-
insertional tendinopathy, 4. Complained of local Achilles pain, stiffness or 
functional impairment on activity, 5. Negative squeeze test 
 
Exclusion: 
1. Rheumatic conditions, 2. Circulatory disorders, 3. Diabetes, 4. History of 
fracture to foot or ankle, 5. Past surgery to Achilles, 6. History of Achilles 
tears or rupture, 7. Undergoing any other treatment for their Achilles 
 
Withdrawals: 
None, 0/25 
 
 
Adverse effects:  
Not reported 
 

Treatments 
 
 
 
 

Setting of the treatment: 
Public health service outpatients 
 
Group 1: Deepfriction massage, ultrasound and calf stretching program + 
Eccentric exercises (Intervention group) 
 
Group 2: Deepfriction massage, ultrasound and calf stretching program 
(Control group) 
 
 
Group 1:  
Deepfriction massage, ultrasound and calf stretching program + Eccentric 
exercises (Intervention group) 
 
They additionally received a 12-week eccentric loading program, with the 
DFM and US during the first 6 weeks of the program. Participants were given 
an exercise instruction sheet and told to perform the exercises twice a day, 7 
days a week (Alfredson et al.,1998; Mafi et al., 2001). Each exercise included 
3 sets of 15 reps.  
Deepfriction massage using a standard technique (Cyriax 1980). Ultrasound 
was also applied over the most painful area of the Achilles tendon using the 
same machine (EMS Combination 850; Model 90) for all participants. The US 
was applied at a 
frequency of 1 MHz, on a continuous setting at 1.0 W/cm2. Each subject 
received six sessions of DFM and US, with a 1-week time interval between 
sessions. All participants received an instruction sheet with a stretching 
program, which included both gastrocnemius and soleus stretches in 
standing, which they continued for 12 weeks. All patients within the control 
group attended for all treatment sessions and in line with the experimental 
group completed an exercise diary to monitor adherence to the stretching 
exercise program. 
 
Group 2: Deepfriction massage, ultrasound and calf stretching program 
(Control group) 
Deepfriction massage using a standard technique (Cyriax 1980). Ultrasound 
was also applied over the most painful area of the Achilles tendon using the 
same machine (EMS Combination 850; Model 90) for all participants. The US 
was applied at a frequency of 1 MHz, on a continuous setting at 1.0 W/cm2. 
Each subject received six sessions of DFM and US, with a 1-week time 
interval between sessions. All participants received an instruction sheet with 
a stretching program, which included both gastrocnemius and soleus 
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stretches in standing, which they continued for 12 weeks. All patients within 
the control group attended for all treatment sessions and in line with the 
experimental group completed an exercise diary to monitor adherence to the 
stretching exercise program. 
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Trial Hutchison 2013 

Methods Design: 
Randomised Controlled Trial 
 
Number of randomised participants: 
Group 1: 23 
Group 2: 24 
 
Duration of participation: 
12 weeks 

Participants Study period: 
June 2010 to July 2011 
 
Eligibility criteria: 
Inclusion criteria were a minimum three month history of pain and tenderness 
in the tendo Achillis between 2 cm and 6 cm above its insertion into the 
calcaneum. All had a hypoechogenic area within the tendon with loss of the 
normal ribbon-like intratendinous structure on ultrasound examination and/or 
an increase in the thickness of the tendon anteroposteriorly by > 50% 
compared with the asymptomatic contralateral side (when there were 
unilateral changes). Patients with bilateral tendinopathy were included. 
 
Exclusion: 
Patients were excluded if they had light sensitivity, Fitzpatrick‘s skin type V or 
VI, ultrasound evidence of calcification in the tendon, rheumatoid arthritis, 
autoimmune disorders, or other conditions that could cause pain in heel pain 
posteriorly. 
 
Withdrawals: 
4/47; three failed to attend and one sustained a fracture of the ankle. 
 
 
Adverse effects:  
Reported that there were no adverse events 
 

Treatments 
 
 
 
 

Setting of the treatment: 
Not reported 
 
Group 1:  
Intense Pulsed Light (IPL) group (intervention group) 
 
Group 2:  
Sham Intense Pulsed Light (IPL) group (control group) 
 
 
Group 1:  
Intense Pulsed Light (IPL) group (intervention group) 
 
We used an IPL system (model iPulse; Cyden Ltd, Swansea, United 
Kingdom) with a 3 cm2 aperture, emitting a single pulse of IPL with a 
wavelength spectrum of 530 nm to 1100 nm and fluence of 13 J/cm2. The 
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parameters shown in Table I were chosen based on an in vitro study, which 
identified the optical radiation required by the IPL to transmit to the depth of 
the human tendo Achillis and attenuate within its substance. 
 
Group 2:  
Sham Intense Pulsed Light (IPL) group (control group) 
 
We used an IPL system (model iPulse; Cyden Ltd,Swansea, United 
Kingdom) with a 3 cm2 aperture, emitting a single pulse of IPL with a 
wavelength spectrum of 530 nm to 1100 nm and fluence of 13 J/cm2. A 
standardised method was used to apply the IPL to all patients. They were 
positioned prone, with the knee flexed to 45° and the ankle plantargrade. The 
patient and therapist wore protective goggles. A layer of gel was applied to 
the tendo Achillis and the IPL probe was placed in turn in areas posterior, 
medial and lateral to the tendon approximately 2 to 6 cm above its insertion. 
Each area was treated once. The placebo group apparently received identical 
treatment except that the probe was not connected. A second probe that was 
connected to the machine was simultaneously discharged towards the floor, 
ensuring that the patients saw the same flash of light as in the therapeutic 
group. Patients with bilateral tendinopathy received the same treatment 
(either placebo or active) for each tendon.  
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Trial Krogh 2016 

Methods Design: 
Randomised Controlled Trial 
 
Number of randomised participants: 
Group 1: 12 
Group 2: 12 
 
Duration of participation: 
12 months 

Participants Study period: 
August 2009 to September 2011 
 
Eligibility criteria: 
Achilles tendinopathy symptoms for > 6months; clinical diagnosis of a painful 
and thickened tendon in relation to activity and on palpation (2-7 cm proximal 
to insertion on calcaneus) 
 
Exclusion: 
Age younger than 18 years, glucocorticoid injection within the last 6 months, 
previous Achilles tendon surgery, known inflammatory diseases (e.g. 
rheumatoid arthritis, psoriatic arthritis, inflammatory bowel disease) 
 
Withdrawals: 
16/24 at final time point (12 months). 0/24 at 3 months.  
 
 
Adverse effects:  
One patient from the PRP group contacted the department within 5 weeks 
after the initial treatment because of concern about the level of increasing 
pain (the thickness of the Achilles tendon had increased from 7.9 to 9.2 mm). 
No events leading to hospitalization in any of the groups. 
 

Treatments Setting of the treatment: 
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Public hospital 
 
Group 1:  
PRP-injection (intervention group) 
 
Group 2:  
Saline injection (control group) 
 
 
 
Group 1:  
PRP-injection (intervention group) 
 
The ultrasound-guided injection technique was performed with the probe 
positioned over the thickest part of the tendon. A 0.8350–mm syringe was 
used. PRP and saline were injected using an antiseptic peppering technique 
by making 3 to 4 skin portals and about 7 tendon perforations evenly 
distributed in the thickest part of the tendon. For the PRP, 54 mL of whole 
blood (autologous) was collected in a 60-mL syringe containing 6 mL sodium 
citrate (anticoagulant) and then placed in a disposable cylinder in a centrifuge 
for 15 minutes at a speed of 3200 RPM. Platelets were collected using the 
Recover GPS II system (Biomet Biologics Inc). The outcome of this process 
is approximately 6 mL of PRP with a platelet concentration increased on 
average by 8-fold compared with whole blood. To achieve a physiologic pH, 
the PRP was buffered with 8.4% sodium bicarbonate. The PRP was injected 
immediately after preparation. 
 
Group 2:  
Saline injection (control group) 
 
The ultrasound-guided injection technique was performed with the probe 
positioned over the thickest part of the tendon. A 0.8350–mm syringe was 
used. PRP and saline were injected using an antiseptic peppering technique 
by making 3 to 4 skin portals and about 7 tendon perforations evenly 
distributed in the thickest part of the tendon. The saline injection consisted of 
6 mL of 0.9% saline.  
 

 87 

Trial Lynen 2017 

Methods Design: 
Randomised Controlled Trial 
 
Number of randomised participants: 
Group 1: 29 
Group 2: 30 
 
Duration of participation: 
6 months 

Participants Study period: 
December 2013 to March 2015 
 
Eligibility criteria: 
- age between 18 and 75 years 
- painful Achilles midportion tendinopathy for 6 weeks 
- a pain intensity score of at least 40mm on the visual analog scale (VAS) 
 
Exclusion: 
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- general, severe intercurrent illnesses (eg, uncontrolled diabetes mellitus, 
peripheral neuropathy) 
- any contraindications for the test products (eg, hypersensitivity, recent 
surgery, local osteomyelitis) 
- concomitant diseases (eg, insertional Achilles tendinopathy) 
- other conditions that could influence study evaluation or were incompatible 
with study procedures (eg, concomitant medications potentially interfering 
with the functional assessments in the study) 
 
Withdrawals: 
4/62 
 
Adverse effects:  
10 events in a total of 8 participants. 3 patients (4.8%) in the HA group (4 
adverse events) and 5 patients (8.1%) in the ESWT group (6 adverse 
events). None of these were considered serious. Eight adverse events were 
judged as not device or procedure related, and only 2 were thought to have a 
causal relationship with the study treatments. One participant reported 
transient, moderate tendon pain after HA injection on day 1, and another 
participant reported transient, moderate application site pain lasting 2 days 
after ESWT treatment. 
 

Treatments 
 
 
 
 

Setting of the treatment: 
Ambulatory care 
 
Group 1:  
Hyaluronan injections (Intervention group) 
 
Group 2:  
ESWT (control group) 
 
 
 
Group 1:  
Hyaluronan injections (Intervention group) 
 
Two HA injections (HA 40mg/2mL and 10mg mannitol [Ostenil Tendona]) 
were administered peritendinously at the Achilles midportion tendon at 
weekly intervals under sonographic control. 
 
Group 2:  
ESWT (control group) 
 
Patients in ESWT group received 3 ESWT sessions at weekly intervals using 
a piezo-electric ESWT device (PiezoSon 100 plusb) with standardised 
parameters (10mm penetration depth, 94aperture angle, 4Hz pulse 
frequency, 1500 pulses per application). ESWT intensity levels were set to 14 
and 15 (out of 20 possible intensity levels) in both centers. 
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Trial Morrison 2017 

Methods Design: 
Randomised Controlled Trial 
 
Number of randomised participants: 
Group 1: 20 
Group 2: 16 
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Duration of participation: 
6 months 

Participants Study period: 
2009 to 2014 
 
Eligibility criteria: 
Inclusion: 
(1) Adult participants (age>16 years) 
(2) Magnetic resonance imaging (MRI)-proved noninsertional Achilles 
tendinopathy 
(3) No improvement after a minimum of 6 months of nonoperative 
management that had included physiotherapy-directed eccentric stretching 
exercises 
 
Exclusion: 
(1) Peripheral neuropathy 
(2) Peripheral vascular disease 
(3) Local skin compromise (including ulceration, adherent scars, or 
inflammatory dermatitis) 
(4) Previous Achilles tendon surgery,  
(5) Previous Achilles tendon rupture,  
(6) Poor compliance with nonoperative treatment, and  
(7) Cognitive impairment such that informed consent was impossible. 
 
Withdrawals: 
0/36 
 
Adverse effects:  
Two superficial wound infections were noted in the decompression group and 
were treated successfully with oral antibiotics. One partial Achilles tendon 
rupture occurred in the Topaz group, which was diagnosed by 
ultrasonography and treated conservatively with immobilization for 4 weeks in 
an equinus cast and then physiotherapy to restore movement. All other 
patients had an uneventful recovery after surgery. No patients required 
reoperation during the study period. 
 

Treatments 
 
 
 
 

Setting of the treatment: 
Public hospital, control visits at outpatient clinic 
 
Group 1: Topaz radiofrequency microdebridement 
Group 2: Surgical decompression 
 
Group 1: 
Topaz radiofrequency microdebridement 

- Both surgical procedures were performed as day-case operations 
with the patient under general anaesthetic; a calf tourniquet was 
used. After skin preparation and draping, a longitudinal skin incision 
was made over the posteromedial aspect of the tendon. The 
paratenon overlying the tendon was then incised longitudinally. In the 
intervention group, the Topaz microdebrider wand was used 
according to the manufacturer‘s instructions. This generated 
automatically timed bursts lasting 1 second at depths varying from 1 
to 8 mm and 5 mm apart. The full area of degenerative tendon was 
treated as determined by the preoperative MRI findings, clinical 
findings, and surgical findings. The method of closure, dressings, and 
postoperative instructions were the same for both groups. The 
paratenon was not closed, and the skin was closed with 3-0 undyed 
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absorbable suture using a subcuticular technique. Both groups 
received 10 mL of 0.5% bupivacaine wound infiltration. A dry wound 
dressing was applied for 10 days supported by a bandage for the first 
2 days. 

- The participants were able to partially bear weight in a removable 
moon boot splint, with the use of crutches for the first 2 weeks. 
Range of motion exercises were begun 2 to 6 weeks postoperatively, 
with a return to stretching exercises at 6 to 12 weeks and sporting 
restrictions lifted at 12 weeks postoperatively. 

- For surgery see above. A standard written exercise program was 
provided to all participants. For surgery see above. A standard 
written exercise program was provided to all participants. 

- Surgery once at baseline. 
- The area that was excised was pre-determined based on MRI 

findings. 
- A single trauma and Orthopaedic Surgeon performed the operations. 

 
Group 2:  
Surgical decompression 

- Both surgical procedures were performed as day-case operations 
with the patient under general anaesthetic; a calf tourniquet was 
used. After skin preparation and draping, a longitudinal skin incision 
was made over the posteromedial aspect of the tendon. The 
paratenon overlying the tendon was then incised longitudinally. In the 
control group, a longitudinal incision was made in the Achilles tendon 
through the area of maximal degeneration, as determined by the 
preoperative MRI and clinical findings. The main incision was 
extended in the coronal and sagittal planes along the long axis of the 
tendon, thereby preserving the integrity of the longitudinal tendon 
fibres. The areas of degenerate tendon were excised. The method of 
closure, dressings, and postoperative instructions were the same for 
both groups. The paratenon was not closed, and the skin was closed 
with 3-0 undyed absorbable suture using a subcuticular technique. 
Both groups received 10 mL of 0.5% bupivacaine wound infiltration. 
A dry wound dressing was applied for 10 days supported by a 
bandage for the first 2 days. During the 12-week training regimen, 
running or walking activity was allowed if it could be performed with 
only mild discomfort and no pain. The patients were instructed to 
start jogging or walking activity at a slow pace, on flat ground, and for 
a short distance. Thereafter their activity could be gradually 
increased if no severe pain in the tendon. 

- The participants were able to partially bear weight in a removable 
moon boot splint, with the use of crutches for the first 2 weeks. 
Range of motion exercises were begun 2 to 6 weeks postoperatively, 
with a return to stretching exercises at 6 to 12 weeks and sporting 
restrictions lifted at 12 weeks postoperatively. The patients were told 
to continue doing the exercise despite experiencing pain during the 
exercise. However, no training through disabling pain was 
encouraged. The patients were told that muscle soreness during the 
first 1–2 weeks of training might be expected. 

- For surgery see above. A standard written exercise program was 
provided to all participants. 

- Surgery once at baseline. 
- The area that was treated with Topaz was pre-determined based on 

MRI findings. 
- A single trauma and Orthopaedic Surgeon performed the operations. 
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Trial Munteanu 2015 

Methods Design: 
Randomised Controlled Trial 
 
Number of randomised participants: 
Group 1: 67 
Group 2: 73 
 
Duration of participation: 
12 months 

Participants Study period: 
July 2009 to June 2012 
 
Eligibility criteria: 
Inclusion: 
(1) Age 18-55 years 
(2) Symptoms in the midportion of the Achilles tendon of one or both lower 
limbs for at least 3 months 
(3) Understand English 
(4) Able to complete VISA-A 
(5) Scored < 80 on the VISA-A 
(6) Regularly used footwear that could accommodate customised foot 
orthoses 
(7) Willing to not receive any physical therapy on the involved Achilles 
tendon(s) or trial of foot orthoses or bracing during the study period 
 
Exclusion: 
(1) Previous Achilles tendon surgery in the symptomatic lower limb(s) 
(2) Previous Achilles tendon rupture in the symptomatic lower limb(s) 
(3) Previous lower limb trauma that had caused structural imbalance (e.g. 
ankle fracture) 
(4) Osseous abnormality of the ankle in the symptomatic lower limb(s) 
(5) Inflammatory arthritis 
(6) Metabolic or endocrine disorders 
(7) Neurological disorders 
(8) Previous breast cancer and/or use of oestrogen inhibitors 
(9) Treatment with foot orthoses, heel lifts or eccentric calf muscle exercises 
within the previous 3 months 
(10) Disorders of the Achilles tendon that were not midportion tendinopathy 
(11) Fluoroquinolone usage within the previous 2 years 
(12) Injection of local anaesthetic, cortisone or other pharmaceutical agents 
into the symptomatic Achilles tendon(s) or surrounding area within the 
previous 3 months 
(13) Injury or pathology of the feet, knees, hips and/or back or any condition 
that may have interfered with participation in the study. 
 
Withdrawals: 
41/140 at the primary end point (3 months from baseline). 50/140 at final 
follow-up (12 months from baseline). 
 
Adverse effects:  
No serious adverse events; 2 participants in sham orthosis group withdrew 
due to adverse events: 1 knee pain, 1 lower limb stress fracture. Frequency 
of adverse events reported in Table 4 

Treatments 
 
 
 

Setting of the treatment: 
University clinic (La Trobe University, Melbourne, Australia) and a radiology 
department of a private hospital (Southern Cross Medical Imaging, La Trobe 
University Medical Centre) 
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Group 1: Customised foot orthoses 
Group 2: Sham foot orthoses 
 
Group 1: 
Customised foot orthoses 

- Custom foot orthoses (made from semi-rigid polypropylene) worn for 
the study duration (12 months) combined with a 12 week calf muscle 
eccentric exercise program (3 sets of 15 repetitions performed with 
knee straight then flexed, twice daily, seven days per week at home). 
Custom orthoses manufactured from polypropylene with a 400 kg/m3 
EVA rear foot post and a shell-length covering fabric.  

- Eccentric calf strength program: 3 sets of 15 repetitions performed 
with knee straight then flexed, twice daily, seven days per week at 
home. Oral paracetamol (500 mg) on ad hoc basis if tendon painful 

- Orthosis provided by a podiatrist; eccentric training program 
completed at home 

- Orthoses provided at the start of the intervention; eccentric program 
for 12 weeks (3 sets of 15 reps with knee straight then flexed, twice 
daily, seven days per week at home) 

- Orthoses were customised using information obtained from 
assessment of foot posture of each foot (foot posture index) and 
participants' body mass. 

- Podiatrists provided the orthoses; participants self-administered 
eccentric training 

- 12 weeks strength training; unclear for orthoses 
 

Group 2:  
Sham foot orthoses 

- Sham foot orthoses (made from soft foam) worn for the study 
duration (12 months) combined with a 12 week calf muscle eccentric 
exercise program (3 sets of 15 repetitions performed with knee 
straight then flexed, twice daily, seven days per week at home). 
Manufactured from 4mm thick EVA with density of 90 kg/m3 

- Eccentric calf strength program: 3 sets of 15 repetitions performed 
with knee straight then flexed, twice daily, seven days per week at 
home. Oral paracetamol (500 mg) on ad hoc basis if tendon painful 

- Orthosis provided by a podiatrist; eccentric training program 
completed at home 

- Orthoses provided at the start of the intervention; eccentric program 
for 12 weeks (3 sets of 15 reps with knee straight then flexed, twice 
daily, seven days per week at home) 

- Podiatrists provided the orthoses; participants self-administered 
eccentric training 

- 12 weeks strength training; unclear for orthoses 
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Trial Njawaya 2017 

Methods Design: 
Randomised Controlled Trial 
 
Number of randomised participants: 
Group 1: 16 
Group 2: 15 
 
Duration of participation: 
6-12 months 
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Participants Study period: 
March 2012 – June 2013 
 
Eligibility criteria: 
Inclusion: 

(1) Pain and impaired function of the Achilles tendon 
(2) Proven calcification or spur which was visible on ultrasound 

 
Exclusion: 

(1) Received a cortisone injection in the area of the Achilles tendon in 
the previous 3 months 

(2) Younger than 18 years 
(3) Pregnant 
(4) On anticoagulant therapy 

 
Withdrawals: 
4/31: Lost to follow-up, reasons not provided 
 
Adverse effects:  
Less than a fifth of participants reported any pain or side effects of treatment. 
None of the side effects were serious—they included pain, minor skin 
damage (rash or bleeding), and tingling. No one required surgery or 
injectable medications.  
 

Treatments 
 
 
 
 

Setting of the treatment: 
The Sports Clinic at Sydney University. Metropolitan city 
 
Group 1: Patient-guided ESWT (intervention group) 
Group 2: Ultrasound-guided ESWT (control group) 
 
Group 1: Patient-guided ESWT (intervention group) 

- The shock wave machine was a Chattanooga Intellect Radial 
Pressure Wave RPW (DJO Global LLC, Vista, California). Shock 
waves were delivered by a hand-held device placed on the patient‘s 
skin. Coupling gel was used between the patient skin and the hand-
held device to allow transmission of the shock waves.  

- The shockwave machine was set to deliver 2000 radial pressure 
wave sat a rate of 15 waves per second. Shock wave energy was 
gradually increased from 1.4 to 1.8 bars using the machine‘s 
automated built-in feature. Not reported how patients were guiding 
the procedure.  

- No local anaesthetic was used, as participants in the PG group 
needed to be able to point to the site of their pain for the study 
purposes. After treatments, patients could take oral paracetamol 
(acetaminophen) or apply ice to the area if desired. 

- Shock wave treatments were performed at weekly intervals.  
- Shock wave therapy was aimed at the site of the patient‘s pain. 
- One of three different practitioners (not further specified). All 3 were 

trained in the delivery of shock wave therapy and use of ultrasound. 
- Patients were required to complete a minimum of 3 and a maximum 

of 5 treatments to have completed study requirements.  
 
Group 2: Ultrasound-guided ESWT (control group) 

- The ultrasound was a Sonosite M-Turbo (Sonosite, Inc., Bothell, 
Washington). The shock wave machine was a Chattanooga Intellect 
Radial Pressure Wave RPW (DJO Global LLC, Vista, California). 
Shock waves were delivered by a hand-held device placed on the 
patient‘s skin. Coupling gel was used between the patient skin and 
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the hand-held device to allow transmission of the shock waves.  
- The shockwave machine was set to deliver 2000 radial pressure 

wave sat a rate of 15 waves per second. Shock wave energy was 
gradually increased from 1.4 to 1.8 bars using the machine‘s 
automated built-in feature. Not reported how ultrasound was used in 
this study.  

- No local anaesthetic was used, as participants in the PG group 
needed to be able to point to the site of their pain for the study 
purposes. After treatments, patients could take oral paracetamol 
(acetaminophen) or apply ice to the area if desired. 

- Shock wave treatments were performed at weekly intervals.  
- Shock wave therapy was aimed at the site of the ultrasonographically 

detected bony spur or calcification. 
- One of three different practitioners (not further specified). All 3 were 

trained in the delivery of shock wave therapy and use of ultrasound. 
- Patients were required to complete a minimum of 3 and a maximum 

of 5 treatments to have completed study requirements.  
 91 

Trial Pearson 2012 

Methods Design: 
Randomised Controlled Trial 
 
Number of randomised participants: 
Group 1: 20 
Group 2: 20 
 
Duration of participation: 
12 weeks 

Participants Study period: 
2008 
 
Eligibility criteria: 
Inclusion: 
(1) Participants had to meet the eligibility criteria of a diagnosis of mid-
Achilles tendinopathy (activity-related pain of gradual or semi acute onset, 
post inactivity stiffness, and tenderness, swelling, and nodularity localised to 
the midtendon) with duration of symptoms of at least 3 months. 
 
Exclusion: 
(1) Diagnostic uncertainty or concurrent presence of insertional pathology, 
anticoagulant therapy, systemic disease that may contribute to pathology; 
(2) Being an elite-level sportsperson;  
(3) Having received any injection therapy for the tendon within the last 3 
months. 
 
Withdrawals: 
At baseline 2/40 tendons (1 in each group did not receive treatment), at 6 
weeks 4/40 tendon (1 questionnaire not recovered in the treatment group, 1 
withdrew from the study in the control group), at 12 weeks 12/40 tendons (in 
the treatment group 2 withdrew from the study, 2 did not recover 
questionnaire; control group 1 withdrew from the study, 3 did not recover 
questionnaire). 
 
Adverse effects:  
Most patients described the discomfort experienced during the injection 
(including local anaesthesia) as mild. One patient rated it as severe, which 
corresponds to a risk of 3% of severe discomfort experienced during the 
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injection. There was greater variability in the change in discomfort over the 48 
hours after the injection, but most patients rated this as mild or moderate. Six 
patients rated this as severe, which corresponds to a risk of 21%. 
Anecdotally, in 3 of these patients this marked worsening of symptoms 
persisted for up to 2 weeks postinjection. There were no infections and no 
tendon ruptures. 

Treatments 
 
 
 
 

Setting of the treatment: 
Private sports medicine clinic in Wellington 
 
Group 1: Peritendinous autologous blood injection + eccentric 
exercises 
Group 2: Eccentric exercises 
 
Group 1: 
Peritendinous autologous blood injection + eccentric exercises  

- The injection was performed with the patient prone. The 
subcutaneous and ventral peritendinous tissue were anesthetised 
using a 23-gauge needle and syringe containing 1 mL of 1% 
lignocaine via a medial approach under aseptic technique, centered 
at the point of maximal tenderness of the midtendon. The syringe 
was disconnected but the needle left in situ; a fresh needle was then 
used to obtain 3 mL of venous blood from the antecubital fossa. The 
blood-filled syringe was then immediately reconnected to the needle 
and injected peritendinously under low resistance. The patient was 
asked to massage the area for 5 min immediately afterward and 
return to eccentric exercises within 48 hours, once any postinjection 
pain had settled. A second injection was offered at 6 weeks. Criteria 
for offering a repeat injection were no severe pain after the initial 
injection, significant residual symptoms, a plateau or unacceptably 
slow rate of improvement, and willingness on the part of the patient 
to proceed 

- Standard treatment focused on the Alfredson eccentric strengthening 
program. A mild to moderate degree of pain while performing the 
exercises was endorsed, and instructions were given to progressively 
increase loading. Participants were permitted to continue with 
nonsurgical treatments already initiated but were told not to take 
nonsteroidal anti-inflammatory drugs (NSAIDs), as they may mask 
symptoms and interfere with the goal of tendon strengthening. Any 
activities that were clearly aggravating symptoms were discontinued 
for the treatment period, but patients were encouraged to remain 
active, often with alternative lower-impact forms of exercise. 

- The exercises were explained and the technique demonstrated. 
- Not explicitly reported for exercise therapy. Based on Alfredson 

program. 
- A mild to moderate degree of pain while performing the exercises 

was endorsed, and instructions were given to progressively increase 
loading. 

- The exercises were explained and the technique demonstrated, but it 
was not specified by who. 

- The exercises were explained and the technique demonstrated, but it 
was not specified by who. 

-  
Group 2:  
Eccentric exercises 

- Standard treatment focused on the Alfredson eccentric strengthening 
program. A mild to moderate degree of pain while performing the 
exercises was endorsed, and instructions were given to progressively 
increase loading. Participants were permitted to continue with 
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nonsurgical treatments already initiated but were told not to take 
nonsteroidal anti-inflammatory drugs (NSAIDs), as they may mask 
symptoms and interfere with the goal of tendon strengthening. Any 
activities that were clearly aggravating symptoms were discontinued 
for the treatment period, but patients were encouraged to remain 
active, often with alternative lower-impact forms of exercise. 

- The exercises were explained and the technique demonstrated. 
- Not explicitly reported for exercise therapy. Based on Alfredson 

program. 
- A mild to moderate degree of pain while performing the exercises 

was endorsed, and instructions were given to progressively increase 
loading. 

- A mild to moderate degree of pain while performing the exercises 
was endorsed, and instructions were given to progressively increase 
loading. 

- 12 weeks 
 

 92 

Trial Rompe 2007 

Methods Design: 
Randomised Controlled Trial 
 
Number of randomised participants: 
Group 1: 25 
Group 2: 25 
Group 3: 25 
 
Duration of participation: 
16 weeks 

Participants Study period: 
Not reported 
 
Eligibility criteria: 
Inclusion: 
(1) An established diagnosis of chronic midportion Achilles tendinopathy for 
at least 6 months before treatment and failure of nonoperative management. 
A ―wash-out‖ period of 12 weeks was required between any nonoperative 
therapy and inclusion in the study. All patients included had undergone a 
combination of at least one peritendinous injection of a local anaesthetic 
and/or corticosteroid, a trial of anti-inflammatory medications, use of orthotics 
and/or a heel lift, and physiotherapy 
(2) Patients were to be 18 to 70 years old 
(3) Able to complete questionnaires 
(4) Able to give informed consent 
 
Exclusion: 
(1) We excluded from the study patients who had received peritendinous 
injections of a local anaesthetic and/or corticosteroid within the last 4 weeks 
(2) Patients with bilateral Achilles tendinopathy  
(3) Patients in whom symptoms were present for <6 months 
(4) Patients with other conditions that could significantly contribute to 
posterior ankle pain (osteoarthrosis, inflammatory arthritides, radiculopathy, 
systemic neurologic conditions, etc.) 
(5) Patients were also excluded if they had congenital or acquired deformities 
of the knee and ankle 
(6) Prior surgery to the ankle or the Achilles tendon  
(7) Prior Achilles tendon rupture 
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(8) Prior dislocations or fractures in the area in the preceding 12 months. 
 
Withdrawals: 
5/75 at 4 month follow-up (only end-point); One patient from each group 
(group 1, eccentric loading; group 2, SWT; Group 3, wait and see) reported 
that pain completely disappeared after the intervention and they refused to 
attend for further review. Two patients (1 from group 1 and 1 from group 3) 
discontinued the intervention because of persisting pain after the 6-week 
evaluation.  
 
Adverse effects:  
There were no serious complications. In all patients, transient reddening of 
the skin occurred after low-energy SWT, but no bruising was seen. No 
device-related complications occurred. Patients reported ache in the calf after 
eccentric loading, but none had to interrupt the eccentric load training 
regimen because of this. There were no drug-related complications in group 
3. During the study period, no patient sustained a rupture of the Achilles 
tendon. 

Treatments 
 
 
 
 

Setting of the treatment: 
Unknown 
 
Group 1: ESWT 
Group 2: Eccentric loading 
Group 3: Wait and see 
 
Group 1: 
ESWT 

- A radial shock-wave device (EMS Swiss DolorClast, EMS Electro 
Medical Systems, Munich, Germany) was used. A projectile in a 
handpiece is accelerated by a pressurised air source and strikes the 
15-mm-diameter metal applicator. The energy generated is 
transmitted to the patient‘s skin as a shock wave through a standard 
commercially available ultrasound gel. The wave then disperses 
radially from the application site into the tissue to be treated. The 
energy generated depends considerably on the working pressure to 
which the device has been set. At each session, 2000 pulses were 
applied with a pressure of 3 bars (equals an energy flux density of 
0.1 mJ/mm²). The treatment frequency was 8 pulses/sec. Using the 
principle of clinical focusing, we treated the area of maximal 
tenderness in a circumferential pattern, starting at the point of 
maximum pain level. No local anaesthesia was applied. 

- Patients were asked to avoid pain-provoking activities throughout the 
12-week treatment period. Walking and bicycling was allowed if it 
could be performed with only mild discomfort or pain. Light jogging 
on flat ground and at a slow pace was allowed after 4 to 6 weeks, but 
only if it could be undertaken without pain. Thereafter, activities could 
be gradually increased if no severe tendon pain occurred. All co-
interventions during the 4 month follow-up period were discouraged, 
but prescription of pain medication if necessary was allowed. 

- Patients were asked to avoid pain-provoking activities throughout the 
12-week treatment period. Walking and bicycling was allowed if it 
could be performed with only mild discomfort or pain. Light jogging 
on flat ground and at a slow pace was allowed after 4 to 6 weeks, but 
only if it could be undertaken without pain. Thereafter, activities could 
be gradually increased if no severe tendon pain occurred. All co-
interventions during the 4 month follow-up period were discouraged, 
but prescription of pain medication if necessary was allowed. 

- Senior author (professor in Orthopaedic Surgery) performed ESWT. 
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- 3 weeks 
-  

Group 2:  
Eccentric loading 

- In the beginning, the loading consisted of the body weight. The 
patients were standing with all their body weight on the injured leg. 
From an upright body position and standing with all bodyweight on 
the forefoot, with the ankle joint in plantar flexion, the calf muscle was 
loaded by having the patient lower the affected limb down by 
dorsiflexing the ankle until the plantar aspect of the heel lay below 
the level of the step, and the ankle was in maximum dorsiflexion. The 
exercises were performed with the knee straight to eccentrically load 
the gastrocnemius, and flexed to eccentrically load the soleus. 
Patients were only loading the calf muscle eccentrically; no following 
concentric loading was performed, as the patients were instructed to 
use the noninjured leg and/or the arms to get back to the start 
position. Patients were advised to continue the exercises through 
mild or moderate pain, stopping only if the pain became unbearable.  

- Patients were asked to avoid pain-provoking activities throughout the 
12-week treatment period. Walking and bicycling was allowed if it 
could be performed with only mild discomfort or pain. Light jogging 
on flat ground and at a slow pace was allowed after 4 to 6 weeks, but 
only if it could be undertaken without pain. Thereafter, activities could 
be gradually increased if no severe tendon pain occurred. All co-
interventions during the 4 month follow-up period were discouraged, 
but prescription of pain medication if necessary was allowed. 

- Patients were instructed on how to perform the eccentric training. 
The senior author demonstrated how to perform the eccentric 
exercises to each patient on an individual basis. Patients were given 
practice instruction and a written manual on how to progress. Proper 
form and technique were assessed by a medical assistant after 6 
weeks. 

- Patients aimed to complete 3 sets of 15 repetitions with 1 minute rest 
between the sets twice a day, 7 days per week for 12 weeks. 
Patients started with 1 set of 10 repetitions in the first day of 
exercises and gradually progressed to 3 sets of 15 repetitions by the 
seventh day, aiming to complete 3 sets of 15 repetitions twice a day 
by the second week of treatment. 

- Patients started to load the calf muscles with their body weight. 
When the exercise could be completed with no pain or discomfort, 
they progressed to using a rucksack with 5 kg of books. They were 
invited to continue to add weight in multiples of 5 kg if they did not 
experience pain in the Achilles tendon by the end of the third set of 
the eccentric exercises. 

- Senior author (professor in Orthopaedic Surgery) at baseline and by 
a medical assistant after 6 weeks. 

- 12 weeks 
 
Group 3:  
Wait and see 

- Patients allocated to the wait-and-see group visited their orthopaedic 
physician once again during the intervention period of 12 weeks. 
Training modifications, implementation of stretching exercises, and 
ergonomic advice were discussed with the patient. If necessary, 
paracetamol (2000 to 4000 mg daily) or NSAIDs (naproxen 1000 mg 
daily) were prescribed. Patients were encouraged to await further 
spontaneous improvement. 

- Patients were asked to avoid pain-provoking activities throughout the 
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12-week treatment period. Walking and bicycling was allowed if it 
could be performed with only mild discomfort or pain. Light jogging 
on flat ground and at a slow pace was allowed after 4 to 6 weeks, but 
only if it could be undertaken without pain. Thereafter, activities could 
be gradually increased if no severe tendon pain occurred. All co-
interventions during the 4 month follow-up period were discouraged, 
but prescription of pain medication if necessary was allowed. 

- One visit during the 12 week intervention period. 
- Training modifications, implementation of stretching exercises, and 

ergonomic advice were discussed with the patient. If necessary, 
paracetamol (2000 to 4000 mg daily) or NSAIDs (naproxen 1000 mg 
daily) were prescribed. 

- Orthopaedic physician 
- 12 weeks 
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Trial Rompe 2008 

Methods Design: 
Randomised Controlled Trial 
 
Number of randomised participants: 
Group 1: 25 participants, 31 tendons 
Group 2: 25 participants, 30 tendons 
 
Duration of participation: 
4 months 

Participants Study period: 
Not reported 
 
Eligibility criteria: 
Inclusion: 

(1) age 18-70 years 
(2) Ability to complete questionnaires 
(3) Ability to provide informed consent 
(4) Symptoms for at least 6 months with failure of nonoperative 

treatment, including at least one injection of a local anaesthetic 
and/or a corticosteroid, a prescription for an anti-inflammatory 
medication, and physiotherapy and/or use of orthotics or a heel lift 

(5) Clinical diagnosis insertional Achilles tendinopathy, which was 
defined as localised pain over the distal part of the Achilles tendon at 
its insertion onto the calcaneus, with local tenderness and a reduced 
level of activity 

 
Exclusion: 

(1) The Williams arc sign test and the Royal London Hospital test were 
applied to rule out more extensive tendinopathy or paratendinopathy, 
which were reasons for exclusion 

(2) An ultrasound study also excluded thickening of the tendon and/or an 
irregular tendon structure with hypoechoic areas and/or an irregular 
fibre orientation in the midportion of the tendon. Patients presenting 
with superficial or retrocalcaneal fluid on the ultrasound examination 
as a sign of bursitis were excluded 

(3) A Haglund deformity with a Fowler-Philip angle of >75°on plain 
radiographs, was an exclusion criterion 

 
Withdrawals: 
5/50; Two patients from Group 2 (eccentric loading) discontinued the 
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intervention because of persistent pain. One patient refused to attend the 
follow-up visit but still had pain as reported on the telephone. Two patients in 
Group 1 (ESWT) refused to attend, but they reported by telephone that they 
were pain-free. 
 
Adverse effects:  
There were no serious complications. In all patients, transient reddening of 
the skin occurred after low-energy shock wave treatment, but there was no 
bruising. No device-related complications occurred. The patients reported 
aching in the calf after eccentric loading. 
 

Treatments 
 
 
 
 

Setting of the treatment: 
In the first stage, patients were enrolled from a primary-care setting within the 
general population where they had consulted one of three participating 
orthopaedic physicians for their Achilles tendon complaints. The patients 
were then referred to the OrthoTrauma Clinic (Gruenstadt, Germany). 
 
Group 1: ESWT (intervention group) 
Group 2: Eccentric loading (control group) 
 
Group 1: ESWT (intervention group) 

- A radial shock wave device (EMS Swiss Dolor-Clast, Munich, 
Germany) was used. A projectile in a handpiece is accelerated by a 
pressurised air source and strikes a 15-mm-diameter metal 
applicator. The energy generated is transmitted to the skin as a 
shock wave through a standard, commercially available ultrasound 
gel. The wave then disperses radially from the application site into 
the tissue to be treated. The energy generated depends considerably 
on the working pressure to which the device has been set. At each of 
the three sessions, 2000 pulses were applied with a pressure of 2.5 
bars (equal to an energy flux density of 0.12 mJ/mm2). The treatment 
frequency was eight pulses per second. With use of the principle of 
clinical focusing, the area of maximal tenderness was treated in a 
circumferential pattern, starting at the point of maximum pain. No 
local anaesthetic was applied. All concomitant interventions during 
the four month follow-up period were discouraged. 

- Shock wave therapy was administered to the patients by the senior 
author (professor Orthopaedic Surgery).  

- Following our previous recommendation, shock wave therapy was 
performed three times spaced one week apart. 2 weeks (3 sessions). 

- If necessary, paracetamol (2000 to 4000 mg daily) or naproxen (1000 
mg daily) was prescribed. Patients were encouraged to await further 
spontaneous improvement. All concomitant interventions during the 4 
month follow-up period were discouraged. Patients were asked to 
avoid pain-provoking activities throughout the twelve-week treatment 
period. Walking and bicycling were allowed if they could be 
performed with only mild discomfort. Light jogging on flat ground and 
at a slow pace was allowed after four to six weeks, but only if it could 
be undertaken without pain. Thereafter, activities could be gradually 
increased if severe tendon pain did not occur.  

 
Group 2: Eccentric loading (control group) 

- Patients were instructed on how to perform the eccentric training. In 
the beginning, the loading consisted of the body weight. The patient 
stood on a step with all of his or her body weight on the injured leg. 
From an upright body position and standing with all bodyweight on 
the forefoot, with the ankle joint in plantar flexion, the calf-muscle 
was loaded by having the patient lower the affected limb by 
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dorsiflexing the ankle until the heel was well below the level of the 
step with the ankle in maximum dorsiflexion. The exercises were 
performed with the knee straight to load the gastrocnemius 
eccentrically and with the knee flexed to load the soleus 
eccentrically. Patients only loaded the calf-muscle eccentrically; no 
concentric loading was performed, as the patients were instructed to 
use the uninjured leg and/or their arms to get back to the start 
position. 

- The senior author demonstrated how to perform the eccentric 
exercises to each patient on an individual basis. Patients were given 
practice instruction and a written manual on how to progress. Proper 
form and technique were assessed by a medical assistant after 6 
weeks. 

- Patients aimed to complete 3 sets of 15 repetitions with 1 minute of 
rest between the sets twice a day, 7 days per week, for 12 weeks. 
Patients started with 1 set of 10 repetitions on the first day of 
exercises and gradually progressed to 3 sets of 15 repetitions by the 
seventh day, aiming to complete 3 sets of 15 repetitions twice a day 
by the second week of treatment.  

- Patients were advised to continue the exercises through mild or 
moderate pain, stopping only if the pain became unbearable. When 
these exercises could be completed with no pain or discomfort, the 
patients progressed to carry a backpack containing 5 kg of books. 
They were invited to continue to add weight in multiples of 5kg if they 
did not have pain in the Achilles tendon by the end of the third set of 
the eccentric exercises. 

- Patients were asked to avoid pain-provoking activities throughout the 
twelve-week treatment period. Walking and bicycling were allowed if 
they could be performed with only mild discomfort. Light jogging on 
flat ground and at a slow pace was allowed after four to six weeks, 
but only if it could be undertaken without pain. Thereafter, activities 
could be gradually increased if severe tendon pain did not occur. If 
necessary, paracetamol (2000 to 4000 mg daily) or naproxen (1000 
mg daily) was prescribed. The patients were asked to refrain from 
other forms of physical therapy and not to use inner soles.  
 

 94 

Trial Rompe 2009 

Methods Design: 
Randomised Controlled Trial 
 
Number of randomised participants: 
Group 1: 34 
Group 2: 34 
 
Duration of participation: 
52 weeks 

Participants Study period: 
Not reported 
 
Eligibility criteria: 
Inclusion: 
(1) An established diagnosis of chronic midportion Achilles tendinopathy for 
at least 6 months before treatment and failure of nonoperative management. 
Nonoperative management included at least one injection of a local 
anaesthetic and/or corticosteroid, a trial of anti-inflammatory medications, 
orthotics and/or a heel lift, and physiotherapy 
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(2) Patients were to be 18 to 70 years old 
(3) Able to complete questionnaires 
(4) Able to give informed consent 
 
Exclusion: 
(1) We excluded from the study patients who were professional athletes or 
had received peritendinous injections of a local anaesthetic and/or 
corticosteroid within the last 4 weeks 
(2) Patients with bilateral Achilles tendinopathy  
(3) Patients in whom symptoms were present for <6 months 
(4) Patients with other conditions that could significantly contribute to 
posterior ankle pain (osteoarthrosis, inflammatory arthritides, radiculopathy, 
systemic neurologic conditions, etc.) 
(5) Patients were also excluded if they had congenital or acquired deformities 
of the knee and ankle 
(6) Prior surgery to the ankle or the Achilles tendon  
(7) Prior Achilles tendon rupture 
(8) Prior dislocations or fractures in the area in the preceding 12 months. 
 
Withdrawals: 
7/68; 3 in eccentric group - 2 unwilling to attend, 1 discontinued intervention.4 
in eccentric + ESWT group. 3 unwilling to attend and 1 discontinued 
intervention. Telephone contact confirmed 1 from eccentric and 3 from 
eccentric + ESWT had no pain and therefore did not want to attend. 
 
Adverse effects:  
There were no serious complications. In all patients, transient reddening of 
the skin occurred after low-energy SWT, but no bruising. No device-related 
complications occurred. Patients reported ache in the calf after eccentric 
loading, but none had to interrupt the eccentric load training regimen because 
of this. During the study period, no patient sustained a rupture of the Achilles 
tendon. 

Treatments 
 
 
 
 

Setting of the treatment: 
Clinic patients who had consulted one of 3 participating orthopaedic 
physicians in a primary-care setting. Not clear in which country primary-care 
settings were situated. 
 
Group 1: Eccentric loading + ESWT 
Group 2: Eccentric loading 
 
Group 1: 
Eccentric loading + ESWT 

- A radial shock-wave device (EMS Swiss Dolorclast, Munich, 
Germany) was used. A projectile in a hand piece is accelerated by a 
pressurised air source and strikes the 15-mm-diameter metal 
applicator. The energy generated is transmitted to the patient‘s skin 
as a shock wave through a standard commercially available 
ultrasound gel. The wave then disperses radially from the application 
site into the tissue to be treated. The energy generated depends 
considerably on the working pressure to which the device has been 
set. 

- Eccentric training: In the beginning, the loading consisted of the body 
weight. Eccentric exercises. The patients were standing with all their 
body weight on their injured leg. From an upright body position and 
standing with all body weight on the forefoot, with the ankle joint in 
plantarflexion, the calf muscle was loaded by having the patient lower 
the affected limb down by dorsiflexing the ankle until the heel was 
well below the level of the step with the ankle in maximum 
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dorsiflexion. The exercises were performed with the knee straight to 
eccentrically load the gastrocnemius and with the knee flexed to 
eccentrically load the soleus. Patients only loaded the calf muscle 
eccentrically; no concentric loading was performed, as the patients 
were instructed to use the non-injured leg and/or their arms to get 
back to the start position. Patients were advised to continue the 
exercises through mild or moderate pain, stop-ping only if the pain 
became unbearable. After 6 weeks, the patients were told to slowly 
return to their previous sports/recreational activity. If necessary, 
paracetamol (2000-4000 mg daily) or naproxen (1000 mg daily) as 
prescribed. Patients were asked to refrain from other forms of 
physical therapy intervention. 

- Eccentric training: The senior author demonstrated how to perform 
the eccentric exercises to each patient on an individual basis, 
following the suggestions from Alfredson and his colleagues, 
however with a more gradual introduction of the exercises. Patients 
were given practice instruction and a written manual on how to 
progress. Patients were informed that calf muscle soreness and 
increased pain in the Achilles insertion could appear during the first 2 
weeks of eccentric training. All patients were contacted by telephone 
after 6 weeks to check training compliance. All patients could contact 
the main investigator during working hours if they had questions 
about the training program. SWT: At each session, 2000 pulses were 
applied with a pressure of 3 bar (equals an energy flux density of 0.1 
mJ/mm²). The treatment frequency was 8 pulses per second. 
According to the principle of clinical focusing, the area of maximal 
tenderness was treated in a circumferential pattern, starting at the 
point of maximum pain level. No local anaesthesia was applied. 

- Eccentric exercises: Patients aimed to complete 3 sets of 15 
repetitions with 1 minute of rest between the sets twice a day 7 days 
per week for 12 weeks. Patients started with one set of 10 repetitions 
on the first day of exercises and gradually progressed to 3 sets of 15 
repetitions by the seventh day, aiming to complete 3 sets of 15 
repetitions twice a day by the second week of treatment. SWT: After 
4 weeks, additionally to the ongoing eccentric loading exercises, all 
patients received 3 sessions of SWT. The treatment took place in 3 
sessions at weekly intervals. 

- Eccentric exercises: When the exercises could be completed with no 
pain or discomfort, the patients progressed to carry a rucksack 
containing 5 kg of books. They were invited to continue to add weight 
in multiples of 5 kg if they did not experience pain in the Achilles 
tendon by the end of the third set of the eccentric exercises. SWT: 
No tailoring. 

- Eccentric exercises: The senior author demonstrated at baseline how 
to perform the exercises. SWT: Not reported. 

- Eccentric training for 12 weeks. ESWT given three times during this 
period 

Group 2:  
Eccentric loading 

- Eccentric training: In the beginning, the loading consisted of the body 
weight. Eccentric exercises. The patients were standing with all their 
body weight on their injured leg. From an upright body position and 
standing with all body weight on the forefoot, with the ankle joint in 
plantarflexion, the calf muscle was loaded by having the patient lower 
the affected limb down by dorsiflexing the ankle until the heel was 
well below the level of the step with the ankle in maximum 
dorsiflexion. The exercises were performed with the knee straight to 
eccentrically load the gastrocnemius and with the knee flexed to 
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eccentrically load the soleus. Patients only loaded the calf muscle 
eccentrically; no concentric loading was performed, as the patients 
were instructed to use the non-injured leg and/or their arms to get 
back to the start position. Patients were advised to continue the 
exercises through mild or moderate pain, stop-ping only if the pain 
became unbearable. After 6 weeks, the patients were told to slowly 
return to their previous sports/recreational activity. If necessary, 
paracetamol (2000-4000 mg daily) or naproxen (1000 mg daily) as 
prescribed. Patients were asked to refrain from other forms of 
physical therapy intervention.  

- The senior author demonstrated how to perform the eccentric 
exercises to each patient on an individual basis, following the 
suggestions from Alfredson and his colleagues, however with a more 
gradual introduction of the exercises. Patients were given practice 
instruction and a written manual on how to progress. Patients were 
informed that calf muscle soreness and increased pain in the Achilles 
insertion could appear during the first 2 weeks of eccentric training. 
All patients were contacted by telephone after 6 weeks to check 
training compliance. All patients could contact the main investigator 
during working hours if they had questions about the training 
program. 

- Patients aimed to complete 3 sets of 15 repetitions with 1 minute of 
rest between the sets twice a day 7 days per week for 12 weeks. 
Patients started with one set of 10 repetitions on the first day of 
exercises and gradually progressed to 3 sets of 15 repetitions by the 
seventh day, aiming to complete 3 sets of 15 repetitions twice a day 
by the second week of treatment. 

- When the exercises could be completed with no pain or discomfort, 
the patients progressed to carry a rucksack containing 5 kg of books. 
They were invited to continue to add weight in multiples of 5 kg if 
they did not experience pain in the Achilles tendon by the end of the 
third set of the eccentric exercises. 

- The senior author demonstrated at baseline how to perform the 
exercises. 

- 12 weeks 
 

 95 

Trial Roos 2004 

Methods Design: 
Randomised Controlled Trial 
 
Number of randomised participants: 
Group 1: 16 
Group 2: 13 
Group 3: 15 
 
Duration of participation: 
52 weeks 

Participants Study period: 
September 1998 to July 2001 
 
Eligibility criteria: 
Inclusion: 
(1) Patients 20–60 years of age seeking medical care within primary care in 
Helsingborg, Sweden because of insidious onset of Achilles tendinopathy 
were candidates for inclusion in the study.  
(2) The activity level prior to the current problems should be at least 
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equivalent to heavy household work, heavy yard work and walking on even 
ground.  
(3) The patients should report at least moderate pain/problems when 
performing physical activities.  
(4) The duration of symptoms should be more than 4 weeks.  
 
Exclusion: 
(1) Symptoms localised at the Achilles tendon insertion 
 
Withdrawals: 
3/47 before the start of the study (2 wrong diagnosis, 1 too young. Both did 
not start treatment), 13/47 at 6 weeks (6 not returned questionnaire, 1 lumbar 
hernia, 1 not possible to reach, 2 couldn't sleep with night splint), 14/47 at 12 
weeks (6 not returned questionnaire, 1 family matter), 12/47 at 26 weeks (4 
not returned questionnaire), 12/47 at 52 weeks (5 not returned 
questionnaire).  
 
Adverse effects:  
33% of patients reported muscle soreness after eccentric exercises; 4 
patients had pressure-related problems from the night splint; 2 patients had 
sleep problems from the night splint. 

Treatments 
 
 
 
 

Setting of the treatment: 
Community-based primary care in Sweden. Patients recruited via primary 
health care providers. Performance of home-based exercise program 
 
Group 1: Eccentric exercises 
Group 2: Night splint 
Group 3: Night splint + eccentric exercises 
 
Group 1: 
Eccentric exercises 

- Eccentric calf-muscle exercises were prescribed as previously 
described by Alfredson et al. (1998).In the study by Alfredson et al., 
the patients experienced severe muscle soreness during the first 
weeks of exercise. To possibly diminish this initial muscle soreness, 
the patients in the current study were instructed to gradually increase 
the number of repetitions for the first 7 days. During the first week, 
the patients only did their exercises with extended knee. During 
weeks 2–12, the patients were instructed to perform 315 repetitions 
with both extended and bent knees at each exercise occasion. This 
gradual onset was not used by Alfredson et al. (1998). The exercises 
were carried out in a standing position with full bodyweight on the 
forefoot and the ankle joint in plantar flexion. The patient lowered the 
heel beneath the forefoot. During the eccentric part, the patient had 
full weight on the injured foot, and during the concentric part only the 
non-injured foot was used.  

- Not reported if co-interventions were provided. 
- One physical therapist instructed the patients how to perform the 

exercises. Patients also received a written manual how to progress 
the intensity of the exercise program including contact information for 
the therapist and instructions to call if they had any questions. After 1 
week, the patients saw the physical therapist to discuss possible 
problems and to check-up how the program was performed. After 6 
weeks, the therapist called the patients by phone to discuss possible 
problems with progression of the intensity of the program. 

- For the first week exercises were gradually increased from 1x15 
repetitions to 3x15 repetitions. From the second week, 3x15 
repetitions of the eccentric exercises were performed with straight 
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and bent knee twice daily for 12 weeks. 
- Exercises progressed by adding weight when there was no 

discomfort 
- Physiotherapist instructed how to do home exercise program 
- 12 weeks 

 
Group 2:  
Night splint 

- An anterior night splint, thought to reduce morning pain and stiffness, 
holding the foot in 90 degrees of dorsiflexion was used. Maintaining a 
foot position of neutral plantigrade, a 3.2 mm thickness of Omega 
Plus (Northcoast Medical Inc., CA,USA), a low-temperature 
thermoplastic, was draped directly onto the anterior lower leg and 
foot of each patient. Each template of material was 70 mm wide and 
of length equal to the measure from the tibial tuberosity to the 
metatarsal heads. Reinforcement was applied at the level of the 
anterior ankle crease prior to heating. Skin protection was afforded 
by stockinette. Once cooled, a liner of 3 mm low-density polyethylene 
was added, along with four Velcro straps (Homecraft Ability One, 
Nottinghamshire, UK) for securing the night splint. These were 
placed immediately inferior to the tibial tuberosity, at the proximal 
malleoli, the level of the mid-tarsal joint and across the metatarsal 
heads. 

- Not reported if co-interventions were provided. 
- Each patient was directed on proper application of the orthosis and 

on its night-time use only. Possible problems which might be 
encountered were also discussed. Not reported who made the 
orthosis and instructed the participants. 

- Every night for 12 weeks 
- Custom made from low-temperature thermoplastic 
- Clinician (unclear who) instructed on correct application of splint 
- 12 weeks 

Group 3:  
Night splint + eccentric exercises 

- Combination of the interventions described above. 
 

 96 

Trial Silbernagel 2001 

Methods Design: 
Randomised Controlled Trial 
 
Number of randomised participants: 
Group 1: 22 
Group 2: 27 
 
Duration of participation: 
52 weeks 

Participants Study period: 
Not reported 
 
Eligibility criteria: 
Inclusion: 
(1) Men and women above the age of 18 years,  
(2) Chronic pain from the Achilles tendon (proximal achillodynia),  
(3) Duration of pain for more than three months 
 
Exclusion: 
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(1) Surgery of the involved foot 
(2) History of rheumatoid arthritis, diabetes, or any other illness that was 
thought to interfere with the study.  
(3) Patients who were participating in any other treatment program for 
Achilles tendon disorder were also excluded. 
 
Withdrawals: 
9/49; Three of these belonged to the experiment group and they stopped at 
their own request within two weeks of the start of the study. The other six 
belonged to the control group. Two of these decided to have surgery after six 
weeks, one patient underwent surgery for bursitis, one was not able to attend 
the evaluation and two withdrew without specifying the reason. 
 
Adverse effects:  
Not reported 

Treatments 
 
 
 
 

Setting of the treatment: 
Not reported were participants were included. Performance of home-based 
exercise therapy with weekly supervision by a physical therapist.  
 
Group 1: Gradually progressive exercise program 
Group 2: Exercise program 
 
Group 1: 
Gradually progressive exercise program  

- The treatment protocol included information regarding the aetiology 
of Achilles tendon disorders, a gradually progressive exercise 
program with weekly supervisions by a physical therapist, a pain 
monitoring model (Thomee  , 1997  and a diary. The exercise 
program was divided into three phases. Phase 1: Day 1–7, included 
exercises to increase local blood circulation of the lower leg and 
ankle range of motion, as well as balance and gait exercises, and a 
toe-raise program. The following exercises were used: Three sets of 
20 repetitions of Toe extension/flexion and Plantar/dorsal 
extension/flexion, three sets of 20 s of Calf muscle stretching with 
extended knee and Calf muscle stretching with flexed knee, five sets 
of 30 s of Oneleg standing for balance, five sets of 5 m of Walking on 
toes and Walking on heels, and two sets of 15 repetitions of Regular 
two-legged concentric/eccentric toe-raises. Phase 2: Week 2–3, 
included the same exercises as phase 1 as well as an increase of the 
toe-raise program, which now consisted of: a) two sets of 20 
repetitions of Regular two-legged concentric/eccentric toe-raises, b) 
Regular concentric/eccentric toe-raises on one leg. Instructions were 
to start with 3 sets of 5 repetitions and increase with 2 repetitions 
each day to 15 repetitions, c) Eccentric toe-raises on one leg 
immediately following the regular concentric/eccentric toe raises on 
one leg, starting with 10 repetitions and increasing with 2 repetitions 
each day. Instructions were to start with this exercise when able to 
perform 15 repetitions of regular concentric/eccentric toe-raises on 
one leg, d) Stretching of the calf muscles for 20 s afterwards. Phase 
3: Week 4–12, included the same exercises as phase 2 with a further 
increase of the toe-raise program, which now consisted of: a) two 
sets of 20 repetitions of Regular two-legged concentric/eccentric toe-
raises, b) three sets of 15 repetitions (increasing with 2 repetitions 
per day if tolerated) of Regular one-legged toe-raise on a step 
immediately followed by c) 10 repetitions (increasing with 2 
repetitions per day if tolerated) of Eccentric toe-raises on one leg on 
a step, d) three sets of 20–100 repetitions of Quick rebounding toe-
raises starting on two legs and progress to one leg, e)Stretching of 
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the calf muscles for 20 s afterwards. The progression of the exercise 
program was supervised by a physical therapist and dependent on 
the patient‘s ability and symptoms. 1. The pain was allowed to reach 
5 on the VAS during the exercises, if the pain decreased immediately 
after the end of the exercise. 2. The pain after the whole exercise 
program was allowed to reach 5 on the VAS but should have 
subsided the following morning. 3. Pain and stiffness in the Achilles 
tendon was not allowed to increase from day to day. The exercises 
were only increased if the above conditions were met and, if not, the 
patients were told to return to the earlier level or contact the treating 
physical therapist  

- The experiment group had contact with the treating physical therapist 
every week for follow-up. 

- Phase 1 exercises were performed 3 times/day. Phase 2 exercises 
were performed 2 times/day. During phase 3 the patients were asked 
to perform the exercises to increase local blood circulation of the 
lower leg as well as the range of motion, balance and gait exercises 
once a day and the toe-raise program every other day. 

- Physical therapist 
- 12 weeks 

 
Group 2:  
Exercise program 

- The exercises included two sets of 30 s Stretching of the calf muscle 
as the experiment group and two sets of 30 repetitions of Regular 
two-legged concentric/eccentric toe-raises. The patients were 
informed to progress to three sets of 5 repetitions, with an increase of 
2 repetitions per day if possible, of Regular concentric/eccentric toe-
raises on one leg as soon as symptoms allowed. The exercise 
program was not allowed to cause pain or make the symptoms 
worse, and if this happened the patients were asked to decrease the 
training intensity. During the treatment period the patients kept a 
training diary and recorded the training intensity, any problem 
occurring related to the exercise program as well as other physical 
activities. 

- The treating physical therapist gave information and showed the 
exercises prior to starting the program. The control group had contact 
with the treating physical therapist three to five times during the 12-
week treatment period. 

- The patients were asked to perform the exercise program three 
times/day. Number of repetitions differed for the different phases 
(see intervention). 

- The patients were given specific instructions about the exercises at 
the beginning of each phase. The exercise program was not allowed 
to increase the patient‘s symptoms but pain was allowed during the 
exercise program according to the pain monitoring model  Thomee  , 
1997) following these three conditions: 1.The pain was allowed to 
reach 5 on the VAS during the exercises, if the pain decreased 
immediately after the end of the exercise. 2. The pain after the whole 
exercise program was allowed to reach 5 on the VAS but should 
have subsided the following morning. 3: Pain and stiffness in the 
Achilles tendon was not allowed to increase from day to day. 

- Physical therapist 
- 12 weeks 

 
 97 

Trial Silbernagel 2007 
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Methods Design: 
Randomised Controlled Trial 
 
Number of randomised participants: 
Group 1: 19 
Group 2: 19 
 
Duration of participation: 
52 weeks 

Participants Study period: 
January 2004 to December 2004 
 
Eligibility criteria: 
Inclusion: 
(1) Men and women 20 to 60 years of age with Achilles tendinopathy 
(2) Duration of pain for more than 2 months 
 
Exclusion: 
(1) The exclusion criteria were injury to the foot, knee, hip, or back and/or 
history of rheumatoid arthritis or any other illness or injury thought to interfere 
with the participation in the study.  
(2) Patients with insertional tendinopathy were also excluded.  
 
Withdrawals: 
4/42; Two participants in the exercise training group (one not able to attend 
any of the evaluations and one had pain in the ankle and knee that hindered 
participation) and two participants in the active rest group (one because of 
self-reported noncompliance and one because of illness that did not allow 
him to start the treatment). 
 
Adverse effects:  
Not reported 

Treatments 
 
 
 
 

Setting of the treatment: 
Physical therapy clinic in Göteborg, Sweden with the performance of a home-
bases exercise program 
 
Group 1: Active rest 
Group 2: Exercise training group 
 
Group 1: 
Active rest 

- The active rest group was not allowed to perform the physical activity 
that caused the symptoms or any other Achilles tendon-loading 
activity involving running or jumping during the first 6 weeks of 
rehabilitation. If they wanted to, they were allowed to swim, run in 
deep water using a buoyancy vest, bike, or walk as daily activity (but 
not to walk for exercise). 

- Both groups kept a training diary for 0 to 12 weeks, in which they 
documented their rehabilitation exercises, other physical activities, 
symptoms, or other comments. All patients were rehabilitated 
according to an identical rehabilitation program—a progressive 
Achilles tendon-loading strengthening program for 12 weeks to 6 
months. The Achilles tendon and calf muscle strengthening protocol 
was based on our previous study, but it has been modified in the 
clinic over the years. The exercises were performed once a day, and 
the intensity and number of repetitions were based on the patients‘ 
status. The exercises consisted mainly of 2-legged, 1-legged, 
eccentric, and fast-rebounding toe raises. The intensity was 
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increased successively by increasing the range of motion (starting 
standing on the floor and then performing the exercise standing on 
stairs), increasing the number of repetitions (starting at 3 sets of 
maximum amount tolerated, up to 15 repetitions maximum per set), 
and increasing the load (with use of either a backpack or weight 
machine and by increasing the speed of loading). In phase 3 of the 
rehabilitation program, the patients started plyometric training. Phase 
1 was continued for 1 to 2 weeks, phase 2 for 2 to 5 weeks, and 
phase 3 for 3 to 12 weeks, or longer if needed to achieve the patient 
status required for phase 4. Phase 4 was continued from 12 weeks to 
6 months from the start of the treatment or longer if needed, until the 
patient had no symptoms. For all details see table 3 in the 
publication. 

- Not reported how information regarding the active rest was provided. 
The progression of the exercise program was monitored by the 
treating physical therapists. 

- See above and table 3 in the publication 
- Progressive training protocol based on a pain-monitoring model. 
- Treating physical therapist 
- 26 weeks, longer if needed  

 
Group 2:  
Exercise training group 

- The exercise training group was allowed to continue Achilles tendon-
loading activity for the first 6 weeks of rehabilitation. The patients 
used the pain-monitoring model, described by Thomeé and modified 
by Silbernagel et al, as a guide to the level of physical activity. 
According to the pain-monitoring model, the pain was allowed to 
reach level 5 on the visual analog scale (VAS), where 0 is no pain 
and 10 is the worst pain imaginable, during the exercise training. The 
pain after the exercise program was allowed to reach 5 on the VAS 
but should have subsided by the following morning. Pain and 
stiffness in the Achilles tendon were not allowed to increase from 
week to week. 

- Both groups kept a training diary for 0 to 12 weeks, in which they 
documented their rehabilitation exercises, other physical activities, 
symptoms, or other comments. All patients were rehabilitated 
according to an identical rehabilitation program—a progressive 
Achilles tendon-loading strengthening program for 12 weeks to 6 
months. The Achilles tendon and calf muscle strengthening protocol 
was based on our previous study, but it has been modified in the 
clinic over the years. The exercises were performed once a day, and 
the intensity and number of repetitions were based on the patients‘ 
status. The exercises consisted mainly of 2-legged, 1-legged, 
eccentric, and fast-rebounding toe raises. The intensity was 
increased successively by increasing the range of motion (starting 
standing on the floor and then performing the exercise standing on 
stairs), increasing the number of repetitions (starting at 3 sets of 
maximum amount tolerated, up to 15 repetitions maximum per set), 
and increasing the load (with use of either a backpack or weight 
machine and by increasing the speed of loading). In phase 3 of the 
rehabilitation program, the patients started plyometric training. Phase 
1 was continued for 1 to 2 weeks, phase 2 for 2 to 5 weeks, and 
phase 3 for 3 to 12 weeks, or longer if needed to achieve the patient 
status required for phase 4. Phase 4 was continued from 12 weeks to 
6 months from the start of the treatment or longer if needed, until the 
patient had no symptoms. For all details see table 3 in the 
publication. 
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- Not reported how information regarding the continued sports activity 
was provided. The progression of the exercise program was 
monitored by the treating physical therapists. 

- See above and table 3 in the publication 
- Progressive training protocol based on a pain-monitoring model. 
- Treating physical therapist 
- 26 weeks, longer if needed 

 
 98 

Trial Stevens 2014 

Methods Design: 
Randomised Controlled Trial 
 
Number of randomised participants: 
Group 1: 15 
Group 2: 13 
 
Duration of participation: 
6 weeks 

Participants Study period: 
Not reported 
 
Eligibility criteria: 
Inclusion: 
(1) Be at least 18 years of age 
(2) Have symptoms lasting more than 3 months 
(3) Have midportion Achilles tenderness (2-7 cm proximal to insertion) on 
palpation during or after activity. 
  
Exclusion: 
(1) tendon insertion pain  
(2) fracture of the affected lower limb within the last 12 months 
(3) presence of bursitis, rheumatoid arthritis, diabetes, or other systemic 
disorders 
(4) previous surgical intervention (within the last 12 months) or steroid 
injection (in the last month) near the Achilles tendon 
(5) previous experience with eccentric-loading exercises 
(6) sudden onset of symptoms suggesting partial rupture 
(7) any congenital deformity affecting the lower limb 
 
Withdrawals: 
At 3 weeks 2/28, at 6 weeks 6/28. 4 in standard protocol and 2 in the do as 
tolerated protocol. Reasons for lost to follow-up not provided. 
 
Adverse effects:  
Not reported 

Treatments 
 
 
 
 

Setting of the treatment: 
Eight clinical sites (2 district hospitals and 6 general practitioner practices) 
with the performance of a home-based exercise training program  
 
Group 1: Alfredson eccentric heel-drop protocol 
 
Group 2: “do-as-tolerated” protocol 
 
Group 1: 
Alfredson eccentric heel-drop protocol 

- Both groups performed eccentric heel-drop exercises as described 
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by Alfredson et al. Both groups were advised to exercise to 
discomfort but not excessive pain.  

- Patients were also advised to avoid high-impact or sporting activities 
to allow relative rest until the pain subsided. 

- The treating clinician taught the participant the exercise technique 
and provided written instructions and a training diary for the 
participant to record the volume of exercise completed each day. At 
week 3, correct exercise technique was ensured by the treating 
clinicians. 

- 180 repetitions a day, by completing 3 sets of 15 repetitions in 2 
training positions (knee fully extended and knee slightly flexed) twice 
a day. 

- Participants were encouraged to progress training by wearing 
weighted backpacks if the exercise became less painful.  

- Eight senior musculoskeletal physiotherapists. All data collectors and 
treating clinicians received standardised training concerning the 
study protocol, obtaining informed consent, assessment/diagnostic 
criteria, data recording, eccentric-exercise training protocol, and 
training progression. 

- 6 weeks 
 
Group 2:  
“do-as-tolerated” protocol 

- Both groups performed eccentric heel-drop exercises as described 
by Alfredson et al. Both groups were advised to exercise to 
discomfort but not excessive pain.  

- Patients were also advised to avoid high-impact or sporting activities 
to allow relative rest until the pain subsided. 

- The treating clinician taught the participant the exercise technique 
and provided written instructions and a training diary for the 
participant to record the volume of exercise completed each day. At 
week 3, correct exercise technique was ensured by the treating 
clinicians. 

- Both training positions (knee fully extended and knee slightly flexed) 
twice a day, with the recommendation that they achieve a repetition 
volume similar to that of the standard group, but they were also told 
that they could choose to complete a repetition volume that was 
tolerable. No further instructions were provided on the minimum or 
maximum repetition volume. 

- Participants were encouraged to progress training by wearing 
weighted backpacks if the exercise became less painful.  

- Eight senior musculoskeletal physiotherapists. All data collectors and 
treating clinicians received standardised training concerning the 
study protocol, obtaining informed consent, assessment/diagnostic 
criteria, data recording, eccentric-exercise training protocol, and 
training progression. 

- 6 weeks 
 

 99 

Trial Tumilty 2012 

Methods Design: 
Randomised Controlled Trial 
 
Number of randomised participants: 
Group 1: 20 
Group 2: 20 
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Duration of participation: 
52 weeks 

Participants Study period: 
April 2008 – August 2009 
 
Eligibility criteria: 
Inclusion: 

(1) Age 18-65 years 
(2) Received a diagnosis of midportion Achilles tendinopathy 
(3) Had not received treatment within the last 3 months 

 
Exclusion: 

(1) Contraindication to low level laser therapy to the Achilles tendon 
(2) Comorbid musculoskeletal or serious condition that may have 

confounded treatment or anticipated recovery 
(3) Nonsteroidal anti-inflammatory drug use 
(4) Steroid injections or surgery for the condition 
(5) Insertional tendinopathy or bursitis (retrocalcaneal or Achilles) 
(6) Neurological signs 
(7) Adverse neural tension affecting the sciatic or sural nerve 

 
Withdrawals: 
4/40 at 4 and 12 weeks. Two participants withdrew from the study because of 
shift work, 1 cited travel as a reason, and 1 could not be contacted after the 
initial assessment. 7/40 at 52 weeks. Reasons for the withdrawal of an 
additional 3 participants were not ascertained. 2 shift work; 1 travel 
constraints; 1 could not be contacted; 3 reasons unclear. 
 
Adverse effects:  
No reports of any adverse reactions from either the low-level laser therapy or 
the exercise program 
 

Treatments 
 
 
 
 

Setting of the treatment: 
Primary care clinic 
 
Group 1: Low-level laser therapy + eccentric exercise therapy 
Group 2: Placebo + eccentric exercise therapy 
 
Group 1: 
Low-level laser therapy 

- Thor DD laser therapy unit, class B laser with 810 nm 100 mW 
infrared probe. Dosage: 3J per point and 18J per session. The 
treating physiotherapist, without any knowledge of which position on 
the switch was the active laser, selected position 1 or 2 on the switch 
according to the group allocation. 

- The laser was modified to give a power density of 100 mW/cm2. 
Laser was delivered with the patient lying prone with their foot over 
the end of the treatment plinth and the ankle plantargrade. The 
contact method was used to apply the laser treatment probe to 3 
standardised points on both sides of the Achilles tendon (site of the 
lesion, 2 cm proximal, 2 cm distal). 

- Laser treatment was given 3 times per week for 4 weeks. 
- Physiotherapist provided the placebo laser. 

 
Eccentric exercise therapy 

- Participants were instructed on how to perform a unilateral, heavy-
load, eccentric plantar flexion training program. Exercises were 
performed on a step and individually targeted the gastrocnemius and 
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soleus by being performed (for 3 sets) with the knee held in 
extension, and (for 3 sets) in slight knee flexion. Exercises were 
performed under supervision of the treating physiotherapist for the 
first 4 weeks, after which participants carried on independently for the 
following 8 weeks. 

- Exercise therapy 6 sets of 15 repetitions, twice per day, 7 days per 
week, for 12 weeks. 

- When participants could complete the exercise without pain, the load 
was increased by the addition of extra weight for the exercise 
therapy. No tailoring for the laser therapy.  

- Participants self-administered the exercise program after being 
taught by a physiotherapist. Exercises were performed under 
supervision for the first 4 weeks. 

- After 12 weeks no restriction on their activities or on any treatment 
requirements.  

 
Group 2:  
Placebo 

- Thor DD laser therapy unit, class B laser with 810 nm 100 mW 
infrared probe. The treating physiotherapist, without any knowledge 
of which position on the switch was the active laser, selected position 
1 or 2 on the switch according to the group allocation.  

- Placebo laser was delivered with the patient lying prone with their 
foot over the end of the treatment plinth and the ankle plantargrade. 
The contact method was used to apply the laser treatment probe to 3 
standardised points on both sides of the Achilles tendon (site of the 
lesion, 2 cm proximal, 2 cm distal). 

- Laser treatment was given 3 times per week for 4 weeks. 
- Physiotherapist provided the placebo laser. 

 
Eccentric exercise therapy 

- Participants were instructed on how to perform a unilateral, heavy-
load, eccentric plantar flexion training program. Exercises were 
performed on a step and individually targeted the gastrocnemius and 
soleus by being performed (for 3 sets) with the knee held in 
extension, and (for 3 sets) in slight knee flexion. Exercises were 
performed under supervision of the treating physiotherapist for the 
first 4 weeks, after which participants carried on independently for the 
following 8 weeks. 

- Exercise therapy 6 sets of 15 repetitions, twice per day, 7 days per 
week, for 12 weeks.  

- When participants could complete the exercise without pain, the load 
was increased by the addition of extra weight for the exercise 
therapy. No tailoring for the placebo laser therapy.  

- Participants self-administered the exercise program after being 
taught by a physiotherapist. Exercises were performed under 
supervision for the first 4 weeks. 

- After 12 weeks no restriction on their activities or on any treatment 
requirements.  

- When participants could complete the exercise without pain, the load 
was increased by the addition of extra weight for the exercise 
therapy. 
 

 100 

Trial Tumilty 2016 

Methods Design: 
Randomised controlled trial 
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Number of randomised participants: 
Group 1: 20 
Group 2: 20 
Group 3: 20 
Group 4: 20 
 
Duration of participation: 
12 weeks 

Participants Study period: 
August 2013 – March 2014 
 
Eligibility criteria: 
Inclusion: 

(1) Age 18–65 years 
(2) Diagnosis of Achilles tendinopathy, assessed by an experienced 

physical therapist or physician 
(3) Greater than 3 months duration  
(4) Patient had not received treatment within the last 3 months 
(5) VISA-A score <80 

 
Exclusion: 

(1) Contraindications to laser therapy to the area of the Achilles tendon 
(2) Comorbid musculoskeletal or serious conditions which may have 

confounded treatment or anticipated recovery 
(3) NSAIDs use, steroid injections or surgery for the condition  
(4) Insertional tendinopathy or bursitis (retrocalcaneal or Achilles; 

determined by clinical examination) 
(5) Neurological signs 
(6) Adverse neural tension affecting the sciatic or sural nerves 
(7) VISA-A score >80 
(8) Symptoms less than 3 months duration 

 
Withdrawals: 
16/80, of which 7 in the placebo group plus exercise regime 1. Other groups 
equal number of lost to follow-up.  
 
Adverse effects:  
Six participants complained of delayed onset muscle soreness (DOMS) 
within the first week of starting treatment, three of these withdrew from the 
study; otherwise, no other adverse reactions were reported.  
 

Treatments 
 
 
 
 

Setting of the treatment: 
University Physical Therapy Clinic  
 
Group 1: Laser + eccentric exercises (twice a day, 7 days per week) 
Group 2: Placebo + eccentric exercises (twice a day, 7 days per week) 
Group 3: Laser + eccentric exercises (once a day, twice per week) 
Group 4: Placebo + eccentric exercises (once a day, twice per week) 
 
Group 1: Laser + eccentric exercises (twice a day, 7 days per week) 
Laser 

- The device used was a Lightforce EX unit (Litecure LLC, Newark, NJ, 
USA). Laser treatment was delivered with the patient prone, their foot 
over the end of the treatment plinth, and the ankle plantargrade. The 
scanning method with the probe in contact with the skin was used to 
apply the laser treatment in a standardised fashion to the Achilles 
tendon. The tendon was irradiated with a sweeping motion from the 

Supplementary material Br J Sports Med

 doi: 10.1136/bjsports-2019-101872–8.:10 2020;Br J Sports Med, et al. van der Vlist AC



67 

 

calcaneus to 10 cm proximal on the medial, lateral, and posterior 
aspects of the tendon. Laser treatment was performed prior to the 
exercise sessions during the first 4 weeks. 

- The parameters were wave length 810 and 980 nm (fixed ratio 
810:980 of 20:80); 10 W output power, pulsed 100 Hz giving average 
power output of 5 W; spot size 3 cm2; for 30 s, 150 J delivered to 
each aspect of the tendon, for a total time of 1:30 min and total 
energy delivered of 450 J at energy density 6.66 J/cm2. 

- Laser treatment was given 2 times per week for 4 weeks with 48 h 
between applications. 

- A physical therapist performed laser or placebo treatment and 
instructed the training program. 

- Laser or placebo therapy first 4 weeks. 
 
Eccentric exercises (twice a day, 7 days per week) 

- Unilateral heavy load eccentric plantar flexion training program 
- The exercises were advised for 7 days per week, twice per day. 
- Exercise instructions were to go ahead even if patients experience 

pain, and they were only allowed to stop if the pain became disabling 
(>4/10 on the pain scale). When participants could complete the 
exercise without pain, they were instructed to increase the loading by 
adding extra weight. Running was allowed, but only if it could be 
performed with mild discomfort and not pain. 

- A physical therapist performed laser or placebo treatment and 
instructed the training program. 

- Training program 12 weeks. 
 
Group 2: Placebo + eccentric exercises (twice a day, 7 days per week) 
Placebo 

- The device used was a Lightforce EX unit (Litecure LLC, Newark, NJ, 
USA). Placebo laser treatment was delivered with the patient prone, 
their foot over the end of the treatment plinth, and the ankle 
plantargrade. The scanning method with the probe in contact with the 
skin was used to apply the placebo laser treatment in a standardised 
fashion to the Achilles tendon. The tendon was approached with a 
sweeping motion from the calcaneus to 10 cm proximal on the 
medial, lateral, and posterior aspects of the tendon. Placebo laser 
treatment was performed prior to the exercise sessions during the 
first 4 weeks. Blinding ensured that the assessor and participants 
were not aware of who received placebo or active laser.  

- Laser treatment was given 2 times per week for 4 weeks with 48 h 
between applications. 

- A physical therapist performed laser or placebo treatment and 
instructed the training program. 

- Laser or placebo therapy first 4 weeks. 
 
Eccentric exercises (twice a day, 7 days per week) 

- Unilateral heavy load eccentric plantar flexion training program 
- The exercises were advised for 7 days per week, twice per day. 
- Exercise instructions were to go ahead even if patients experience 

pain, and they were only allowed to stop if the pain became disabling 
(>4/10 on the pain scale). When participants could complete the 
exercise without pain, they were instructed to increase the loading by 
adding extra weight. Running was allowed, but only if it could be 
performed with mild discomfort and not pain. 

- A physical therapist performed laser or placebo treatment and 
instructed the training program. 

- Training program 12 weeks. 
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Group 3: Laser + eccentric exercises (once a day, twice per week) 
Laser 

- The device used was a Lightforce EX unit (Litecure LLC, Newark, NJ, 
USA). Laser treatment was delivered with the patient prone, their foot 
over the end of the treatment plinth, and the ankle plantargrade. The 
scanning method with the probe in contact with the skin was used to 
apply the laser treatment in a standardised fashion to the Achilles 
tendon. The tendon was irradiated with a sweeping motion from the 
calcaneus to 10 cm proximal on the medial, lateral, and posterior 
aspects of the tendon. Laser treatment was performed prior to the 
exercise sessions during the first 4 weeks. 

- The parameters were wave length 810 and 980 nm (fixed ratio 
810:980 of 20:80); 10 W output power, pulsed 100 Hz giving average 
power output of 5 W; spot size 3 cm2; for 30 s, 150 J delivered to 
each aspect of the tendon, for a total time of 1:30 min and total 
energy delivered of 450 J at energy density 6.66 J/cm2. 

- Laser treatment was given 2 times per week for 4 weeks with 48 h 
between applications. 

- A physical therapist performed laser or placebo treatment and 
instructed the training program. 

- Laser or placebo therapy first 4 weeks. 
 
Eccentric exercises (once a day, twice per week) 

- Unilateral heavy load eccentric plantar flexion training program 
- The exercises were advised for 2 days per week, once per day. 
- Exercise instructions were to go ahead even if patients experience 

pain, and they were only allowed to stop if the pain became disabling 
(>4/10 on the pain scale). When participants could complete the 
exercise without pain, they were instructed to increase the loading by 
adding extra weight. Running was allowed, but only if it could be 
performed with mild discomfort and not pain. 

- A physical therapist performed laser or placebo treatment and 
instructed the training program. 

- Training program 12 weeks.  
 
Group 4: Placebo + eccentric exercises (once a day, twice per week) 
Placebo 

- The device used was a Lightforce EX unit (Litecure LLC, Newark, NJ, 
USA). Placebo laser treatment was delivered with the patient prone, 
their foot over the end of the treatment plinth, and the ankle 
plantargrade. The scanning method with the probe in contact with the 
skin was used to apply the placebo laser treatment in a standardised 
fashion to the Achilles tendon. The tendon was approached with a 
sweeping motion from the calcaneus to 10 cm proximal on the 
medial, lateral, and posterior aspects of the tendon. Placebo laser 
treatment was performed prior to the exercise sessions during the 
first 4 weeks. Blinding ensured that the assessor and participants 
were not aware of who received placebo or active laser. 

- Laser treatment was given 2 times per week for 4 weeks with 48 h 
between applications. 

- A physical therapist performed laser or placebo treatment and 
instructed the training program. 

- Laser or placebo therapy first 4 weeks. 
 
Eccentric exercises (once a day, twice per week) 

- Unilateral heavy load eccentric plantar flexion training program 
- The exercises were advised for 2 days per week, once per day. 
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- Exercise instructions were to go ahead even if patients experience 
pain, and they were only allowed to stop if the pain became disabling 
(>4/10 on the pain scale). When participants could complete the 
exercise without pain, they were instructed to increase the loading by 
adding extra weight. Running was allowed, but only if it could be 
performed with mild discomfort and not pain. 

- A physical therapist performed laser or placebo treatment and 
instructed the training program. 

- Training program 12 weeks.  
 

 101 

Trial Usuelli 2017 

Methods Design: 
Randomised controlled trial 
 
Number of randomised participants: 
Group 1: 21 participants, 28 tendons 
Group 2: 23 participants, 28 tendons 
 
Duration of participation: 
26 weeks 

Participants Study period: 
Not reported 
 
Eligibility criteria: 
Inclusion: 

(1) Age between 18 and 55 
(2) Unilateral or bilateral chronic tendinopathy of the Achilles tendon 
(3) Tendinopathy that is recalcitrant to traditional conservative 

treatments, including non-steroidal anti-inflammatory drugs, eccentric 
loading exercises, stretching and biophysical therapy; 

(4) Symptoms lasting for at least 3 months 
(5) VAS (visual analogue scale) pain at the first visit >5  

 
Exclusion: 

(1) Clinical suspicion of other musculoskeletal lesions of the Achilles 
tendon (insertional disorders, tendon rupture or tears) 

(2) Platelet count in whole blood <150×103/µl 
(3) Inflammatory disease or other conditions that affected the joints 
(4) Immuno-mediated pathology 
(5) Any conditions that could increase the interventional risk 
(6) Use of tendon-detrimental drugs (i.e. fluoroquinolones) 
(7) Patients who received any previous injective treatment of the target 

Achilles tendon 
(8) Pregnancy or breast-feeding 

 
Withdrawals: 
No withdrawals 
 
Adverse effects:  
Neither serious side effects nor adverse events were observed during the 
follow-up period. Five patients (25%) of the SVF groups also complained for 
hematoma and cutaneous discomfort at the adipose tissue harvest site for 
about a week after the procedure.  
 

Treatments 
 

Setting of the treatment: 
Foot and Ankle Unit of an orthopaedic department 
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Group 1: Stromal vascular fraction (SVF) (intervention group) 
Group 2: Platelet-rich plasma (PRP)-injection (control group) 
 
Group 1: Stromal vascular fraction (SVF) (intervention group) 

- In the operating room a small volume of subcutaneous adipose 
tissue  50 ml  was manually lipoaspirated from the patient‘s 
abdominal subcutaneous tissue by an expert plastic surgeon, to 
ensure the quality of the harvest. Two very thin patients required to 
have adipose tissue harvested from the internal side of the thigh. The 
SVF was obtained processing the adipose tissue with the FastKit 
system (Corios, San Giuliano Milanese, Italy), following the 
instructions provided by the manufacturer. The adipose tissue was 
transferred to a soft plastic bag with a 120 µm internal filter. Adipose 
tissue was mechanically digested rubbing the tissue down until it 
passed through the filter. The disrupted portion of the tissue, 
including the SVF, was collected through a bottom connector and 
then centrifuged for 10 min at 400 g. The resulting bottom phase 
(around 10 ml) was then partially transferred to a new syringe of the 
volume required for the injection. 

- Paracetamol could be administered post-procedure to control pain. 
No specific physical therapy was prescribed after the treatment.  

- In the operating room, a volume of 4 ml of either PRP or SVF was 
injected into the lesion location, intratendon and in the peritendon 
area, by the senior author utilizing ultrasonography scanner with 
high-frequency linear-array transducer (5.0–1.3 MHz), (Hitachi Hi 
Vision Preirus 14 MHz, Hitachi Medical Sysytem, Milan, Italy). After 
the treatment, the patients were asked to walk with crutches for the 
first 24 h and only paracetamol could be administered to control pain.  

- A single injection procedure. As per study protocol, those patients 
who had presented a VAS>3 and AOFAS<70 at the 2 month follow-
up visit were supposed to receive a second injection of the same 
product injected the first time. 

- An expert plastic surgeon performed the SVF preparation. The senior 
author performed the local injection into the Achilles tendon. 

 
Group 2: Platelet-rich plasma (PRP)-injection 

- PRP was prepared in the operating room using the GPS III System 
(Biomet Biology, Warsaw, IN, USA), a floating buoy-based separator 
system. Briefly, 54 ml of peripheral blood were collected from the 
patients enrolled in the PRP group and added to 6 ml of 
anticoagulant (ACD-A, 1:10 
ratio). The whole blood was transferred to a disposable separation 
tube that was centrifuged at 3200 rpm for 15 min in a customised 
centrifuge provided by the manufacturer. Platelet poor plasma (PPP) 
was removed and platelets were suspended by gently shaking the 
tube for 30 s. The resulting PRP (around 6 ml) was extracted from 
the tube using a 10-ml syringe. 

- Paracetamol could be administered post-procedure to control pain. 
No specific physical therapy was prescribed after the treatment.  

- In the operating room, a volume of 4 ml of either PRP or SVF was 
injected into the lesion location, intratendon and in the peritendon 
area, by the senior author utilizing ultrasonography scanner with 
high-frequency linear-array transducer (5.0–1.3 MHz), (Hitachi Hi 
Vision Preirus 14 MHz, Hitachi Medical Sysytem, Milan, Italy). After 
the treatment, the patients were asked to walk with crutches for the 
first 24 h and only paracetamol could be administered to control pain.  

- A single injection procedure. As per study protocol, those patients 

Supplementary material Br J Sports Med

 doi: 10.1136/bjsports-2019-101872–8.:10 2020;Br J Sports Med, et al. van der Vlist AC



71 

 

who had presented a VAS>3 and AOFAS<70 at the 2 month follow-
up visit were supposed to receive a second injection of the same 
product injected the first time.  
 

 102 

Trial Yelland 2011 

Methods Design: 
Randomised Controlled Trial 
 
Number of randomised participants: 
Group 1: 14 participants, 19 tendons 
Group 2: 14 participants, 19 tendons 
Group 3: 15 participants, 20 tendons 
 
Duration of participation: 
12 months 

Participants Study period: 
April 2006 – June 2007 
 
Eligibility criteria: 
Inclusion: 

(1) Diagnosis of unilateral or bilateral midportion Achilles tendinosis with 
pain between 2 and 7 cm proximal to the calcaneal attachment in 
adults >18 years with activity-related pain for at least 6 weeks 

(2) VISA-A score <80 for participants involved in sport and <70 for those 
not involved in sport 

 
Exclusion: 

(1) Previous steroid or prolotherapy injections or surgery to the affected 
tendon; previous completion of >50% of the Achilles eccentric 
loading protocol 

(2) Allergies or medical conditions that might limit completion of trial 
treatments. 

 
Withdrawals: 
3/43 at 12 months, 2 in the ELE group and 1 in the prolotherapy group. 
Reasons: One participant had a heart attack, one discontinued because of 
time restraints and one sustained an unrelated injury during the study. 
 
Adverse effects:  
One adverse event was reported in the trial. A participant in the ELE group 
had a partial calf tear while playing tennis. An independent sports physician 
did not attribute this to the ELE program.  
 

Treatments 
 
 
 
 

Setting of the treatment: 
Five Australian primary care centres 
 
Group 1: Prolotherapy injections  
Group 2: Prolotherapy injections + Eccentric loading exercises  
Group 3: Eccentric loading exercises (control group) 
 
Group 1: Prolotherapy injections 

- Tender points in the subcutaneous tissues adjacent to the affected 
tendon were injected with a solution consisting of 20% glucose/0.1% 
lignocaine/0.1% ropivacaine. The tender points were most commonly 
the anterolateral and anteromedial margins of the tendon and on the 
most posterior aspect of the tendon 2–7 cm from the calcaneus 
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attachment. At each point, 0.5–1 ml of solution was used to a 
maximum total of 5 ml.  

- Doctor (unclear if generalist or specialist) performed injections 
weekly for 4-12 treatment sessions. 

- The number of treatments was determined by the time it took to 
reach a pain-free activity or until the participant requested to cease 
treatment. 

- The participants in all the three groups were encouraged to gradually 
increase their activity levels while their symptoms reduced. They 
were discouraged from taking any anti-inflammatory medication but 
were allowed to take analgesics for pain relief. 

 
Group 2: Prolotherapy injections + Eccentric loading exercises 

- The protocols for eccentric loaded exercises and prolotherapy 
injections were applied concurrently for this group.  

- The participants in all the three groups were encouraged to gradually 
increase their activity levels while their symptoms reduced. They 
were discouraged from taking any anti-inflammatory medication but 
were allowed to take analgesics for pain relief. 

 
Group 3: Eccentric loading exercises (control group) 

- Eccentric loading exercises as described by Alfredson et al (1998). 
The participants are told that the exercises may be painful but not to 
exceed an intensity of 4/10. As the pain eases over time, load is 
progressively increased by adding weights to a backpack. 

- The participants had an initial training session and then reviews at 3, 
6 and 12 weeks to check technique and progress. Written 
instructions for the exercises were supplied, and the participants kept 
a diary to document exercise load and compliance. 

- The exercises are performed twice daily in three sets of 15 
repetitions with the knee straight and three sets of 15 repetitions with 
the knee bent for a period of 12 weeks. 

- Instruction from a doctor or podiatrist. Participants self-administered 
home exercise program. 

- The participants in all the three groups were encouraged to gradually 
increase their activity levels while their symptoms reduced. They 
were discouraged from taking any anti-inflammatory medication but 
were allowed to take analgesics for pain relief. 
 

 103 

Trial Zhang 2013 

Methods Design: 
Randomised Controlled Trial 
 
Number of randomised participants: 
Group 1: 32 
Group 2: 32 
 
Duration of participation: 
24 weeks 

Participants Study period: 
July 2007 – April 2010 
 
Eligibility criteria: 
Inclusion: 

(1) The presence of chronic Achilles tendinopathy  
(2) Age of 18 to 70 years 
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(3) The tendon pain was located approximately 2 to 7 cm proximal to the 
insertion on the calcaneus 

(4) Symptoms had to have been present for at least 2 months 
 
Exclusion: 

(1) Clinical suspicion of other musculoskeletal (insertional disorders and 
tendon rupture) injuries, inflammatory internal disorders, history of 
rheumatoid arthritis, acute condition, bursitis, previous surgery, 
previous acupuncture treatment, any other illness or injury thought to 
interfere with participation in the study. 

 
Withdrawals: 
1/64 at 8 weeks, 2/64 at 16 weeks, and 4/64 at 24 weeks. Reasons for lost to 
follow-up not provided. 
 
Adverse effects:  
Not reported 
 

Treatments 
 
 
 
 

Setting of the treatment: 
Two hospitals in a metropolitan city 
 
Group 1: Acupuncture treatment (intervention group) 
Group 2: Eccentric exercises (control group) 
 
Group 1: Acupuncture treatment (intervention group) 

- After the painful area of patients in the acupuncture group was 
cleaned with alcohol cotton, four stainless filiform needles with 
diameter of 0.35 mm and in length of 40 mm were quickly inserted 
around the area for 20 mm at an angle of 15° between the needle 
and the skin. These needles were withdrawn after retained for 30 
min. 

- The treatment was done three times per week. All patients received 
24 treatments in 8 weeks. 

- Patients in all treatment groups were allowed to use a non-steroidal 
anti-inflammatory drug if necessary. Patients were asked to record 
their drug use, including over the counter analgesics, during the first 
8 weeks after randomization. If the patient considered pain reduction 
to be insufficient, the option of surgical treatment was discussed with 
the doctor. 

- All patients received written and oral reassurance about the usual 
course of the symptoms. The acupuncture treatment and eccentric 
exercises might be equally effective interventions was introduced to 
the patient. 

 
Group 2: Eccentric exercises (control group) 

- Patients were instructed to stand with straight legs on a small step, 
lift up on the toes, hereafter put the weight on the injured leg and 
slowly lower the heel as far as possible until they felt a maximal 
stretch of the calf muscles and/or the Achilles tendon. Then the 
patients were told to repeat the exercises with semi-flexed knee. The 
patients were told that some pain was to be expected from the 
tendon during exercise, but that daily increasing pain or morning 
stiffness indicated that the exercises had been progressed too fast. 

- The exercises were repeated 15 times. If possible, the series should 
be repeated twice increasing to three times at each session. Not 
reported how many days per week and for how many weeks 
exercises were performed. 

- If pain decreased during the exercise‘s patients should increase the 
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load on the Achilles tendons by wearing a rug sack and increasing 
the weight of the rug sack by adding weights (5 kg each) 

- Patients in all treatment groups were allowed to use a non-steroidal 
anti-inflammatory drug if necessary. Patients were asked to record 
their drug use, including over the counter analgesics, during the first 
8 weeks after randomization. If the patient considered pain reduction 
to be insufficient, the option of surgical treatment was discussed with 
the doctor. 

- All patients received written and oral reassurance about the usual 
course of the symptoms. The acupuncture treatment and eccentric 
exercises might be equally effective interventions was introduced to 
the patient. 
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Web appendix 7 – Certainty of evidence (GRADE approach) 108 

Comparison 

Mean 

difference  (95% 

credible interval) 

Nature of 

evidence Quality of 

evidence 

Downgrading due to  

VISA-A score at 3 months 
 

   

Placebo injection + eccentric exercises v wait-and-see 26 (-7 to 45) Indirect Very low Study limitations
1
; Imprecision

2 

Autologous blood Injection + eccentric exercises v wait-

and-see 
28 (-9 to 46) Indirect Very low Study limitations

1
; Imprecision

2
 

High volume injection + eccentric exercises v wait-and-

see 
37 (16 to 57) Indirect Low Study limitations

1
 

PRP injection + eccentric exercises v wait-and-see 27 (6 to 47) Indirect Very low Study limitations
1
; Imprecision

2
 

Prolotherapy v wait-and-see injection 21 (7 to 36) Indirect Very low Study limitations
1
; Imprecision

2
 

Prolotherapy injection + eccentric exercises v wait-and-

see 
17 (0 to 35) Indirect Very low Study limitations

1
; Imprecision

2
 

Eccentric exercises v wait-and-see 20 (11 to 29) Direct Very low Study limitations
1
; Imprecision

2
 

Heavy slow resistance exercises v wait-and-see 24 (15 to 34) Indirect Low Study limitations
1
 

Continued sports activity + eccentric exercises v wait-

and-see 
20 (5 to 33) Indirect Very low Study limitations

1
; Imprecision

2
 

Shock-wave therapy v wait-and-see 15 (7 to 24) Direct Very low Study limitations
1
; Imprecision

2
 

Eccentric exercises + shockwave therapy v wait-and-see 34 (22 to 46) Indirect Low Study limitations
1
 

Eccentric exercises+ night splint v wait-and-see 21 (4 to 38) Indirect Very low Study limitations
1
; Imprecision

2
 

Acupuncture v wait-and-see 35 (26 to 45) Indirect Low Study limitations
1
 

Eccentric exercises as tolerated v wait-and-see 24 (11 to 38) Indirect Very low Study limitations
1
; Imprecision

2
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Mucopolysaccharides supplement + eccentric exercises v 

wait-and-see 
29 (15 to 43) Indirect Very low Study limitations

1
; Imprecision

2
 

Mucopolysaccharides supplement + passive stretching v 

wait-and-see 
26 (10 to 41) Indirect Very low Study limitations

1
; Imprecision

2
 

Autologous blood Injection + eccentric exercises v 

Placebo injection + eccentric exercises 
1 (-8 to 11) Indirect Moderate Study limitations

3
 

High volume injection + eccentric exercises v Placebo 

injection + eccentric exercises 
11 (4 to 17) Indirect Very low Study limitations

1
; Imprecision

2
 

PRP injection + eccentric exercises v Placebo injection + 

eccentric exercises 
1 (-5 to 7) Direct Low Study limitations

1
 

Prolotherapy injection v Placebo injection + eccentric 

exercises 
-5 (-25 to 16) Indirect Very low Study limitations

1
; Imprecision

2
 

Prolotherapy injection + eccentric exercises v Placebo 

injection + eccentric exercises 
-9  (-31 to 14) Indirect Very low Study limitations

1
; Imprecision

2
 

Eccentric exercises v Placebo injection + eccentric 

exercises 
-6 (-23 to 11) Indirect Very low Study limitations

1
; Imprecision

2
 

Heavy slow resistance exercises v Placebo injection + 

eccentric exercises 
-2 (-19 to 16) Indirect Very low Study limitations

1
; Imprecision

2
 

Continued sports activity + eccentric exercises v Placebo 

injection + eccentric exercises 
-7 (-27 to 15) Indirect Very low Study limitations

1
; Imprecision

2
 

Shock-wave therapy v Placebo injection + eccentric 

exercises 
-11 (-30 to 9) Indirect Very low Study limitations

1
; Imprecision

2
 

Eccentric exercises + shockwave therapy v Placebo 

injection + eccentric exercises 
8 (-11 to 27) Indirect Very low Study limitations

1
; Imprecision

2
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Eccentric exercises + night splint v Placebo injection + 

eccentric exercises 
-6  (-27 to 17) Indirect Very low Study limitations

1
; Imprecision

2
 

Acupuncture v Placebo injection + eccentric exercises 9 (-8 to 27) Indirect Very low Study limitations
1
; Imprecision

2
 

Eccentric exercises as tolerated v Placebo injection + 

eccentric exercises 
-2 (-21 to 18) Indirect Very low Study limitations

1
; Imprecision

2
 

Mucopolysaccharides supplement + eccentric exercises v 

Placebo injection + eccentric exercises 
2 (-17 to 23) Indirect Very low Study limitations

1
; Imprecision

2
 

Mucopolysaccharides supplement + passive stretching v 

Placebo injection + eccentric exercises 
-1 (-22 to 21) Indirect Very low Study limitations

1
; Imprecision

2
 

High volume injection + eccentric exercises v Autologous 

blood Injection + eccentric exercises 
9 (-2 to 21) Indirect Very low Study limitations

1
; Imprecision

2
 

PRP injection + eccentric exercises v Autologous blood 

Injection + eccentric exercises 
-1  (-12 to 10) Indirect Low Study limitations

1
 

Prolotherapy injection v Autologous blood Injection + 

eccentric exercises 
-6 (-26 to 14) Indirect Very low Study limitations

1
; Imprecision

2
 

Prolotherapy injection + eccentric exercises v 

Autologous blood Injection + eccentric exercises 
-10 (-31 to 11) Indirect Very low Study limitations

1
; Imprecision

2
 

Eccentric exercises v Autologous blood Injection + 

eccentric exercises 
-7 (-23 to 8) Direct Very low Study limitations

1
; Imprecision

2
 

Heavy slow resistance exercises v Autologous blood 

Injection + eccentric exercises 
-3 (-19 to 13) Indirect Very low Study limitations

1
; Imprecision

2
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Continued sports activity + eccentric exercises v 

Autologous blood Injection + eccentric exercises 
-8 (-27 to 12) Indirect Very low Study limitations

1
; Imprecision

2
 

Shock-wave therapy v Autologous blood Injection + 

eccentric exercises 
-12 (-31 to 6) Indirect Very low Study limitations

1
; Imprecision

2
 

Eccentric exercises + shockwave therapy v Autologous 

blood Injection + eccentric exercises 
6 (-11 to 24) Indirect Very low Study limitations

1
; Imprecision

2
 

Eccentric exercises + night splint v Autologous blood 

Injection + eccentric exercises 
-7 (-28 to 15) Indirect Very low Study limitations

1
; Imprecision

2
 

Acupuncture v Autologous blood Injection + eccentric 

exercises 
8 (-8 to 24) Indirect Very low Study limitations

1
; Imprecision

2
 

Eccentric exercises as tolerated v Autologous blood 

Injection + eccentric exercises 
-3 (-22 to 15) Indirect Very low Study limitations

1
; Imprecision

2
 

Mucopolysaccharides supplement + eccentric exercises v 

Autologous blood Injection + eccentric exercises 
1 (-17 to 20) Indirect Very low Study limitations

1
; Imprecision

2
 

Mucopolysaccharides supplement + passive stretching v 

Autologous blood Injection + eccentric exercises 
-2 (-22 to 18) Indirect Very low Study limitations

1
; Imprecision

2
 

PRP injection + eccentric exercises v High volume 

injection + eccentric exercises 
-10 (-17 to -2) Direct Very low Study limitations

1
; Imprecision

2
 

Prolotherapy injection v High volume injection + 

eccentric exercises 
-16 (-37 to 7) Indirect Very low Study limitations

1
; Imprecision

2
 

Prolotherapy injection + eccentric exercises v High 

volume injection + eccentric exercises 
-19 (-43 to 5) Indirect Very low Study limitations

1
; Imprecision

2
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Eccentric exercises v High volume injection + eccentric 

exercises 
-17 (-35 to 2) Indirect Very low Study limitations

1
; Imprecision

2
 

Heavy slow resistance exercises v High volume injection 

+ eccentric exercises 
-13 (-31 to 6) Indirect Very low Study limitations

1
; Imprecision

2
 

Continued sports activity + eccentric exercises v High 

volume injection + eccentric exercises 
-17 (-39 to 5) Indirect Very low Study limitations

1
; Imprecision

2
 

Shock-wave therapy v High volume injection + eccentric 

exercises 
-22 (-42 to 0) Indirect Very low Study limitations

1
; Imprecision

2
 

Eccentric exercises + shockwave therapy v High volume 

injection + eccentric exercises 
-3 (-23 to 18) Indirect Very low Study limitations

1
; Imprecision

2
 

Eccentric exercises + night splint v High volume injection 

+ eccentric exercises 
-16 (-39 to 8) Indirect Very low Study limitations

1
; Imprecision

2
 

Acupuncture v High volume injection + eccentric 

exercises 
-2 (-20 to 17) Indirect Very low Study limitations

1
; Imprecision

2
 

Eccentric exercises as tolerated v High volume injection 

+ eccentric exercises 
-13 (-33 to 9) Indirect Very low Study limitations

1
; Imprecision

2
 

Mucopolysaccharides supplement + eccentric exercises v 

High volume injection + eccentric exercises 
-8 (-29 to 14) Indirect Very low Study limitations

1
; Imprecision

2
 

Mucopolysaccharides supplement + passive stretching v 

High volume injection + eccentric exercises 
-11  (-34 to 11) Indirect Very low Study limitations

1
; Imprecision

2
 

Prolotherapy injection v PRP injection + eccentric 

exercises 
-6 (-27 to 16) Indirect Very low Study limitations

1
; Imprecision

2
 

Prolotherapy injection + eccentric exercises v PRP 

injection + eccentric exercises 
-10 (-33 to 14) Indirect Very low Study limitations

1
; Imprecision

2
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Eccentric exercises v PRP injection + eccentric exercises -7 (-24 to 12) Indirect Very low Study limitations
1
; Imprecision

2
 

Heavy slow resistance exercises v PRP injection + 

eccentric exercises 
-3 (-20 to 16) Indirect Very low Study limitations

1
; Imprecision

2
 

Continued sports activity + eccentric exercises v PRP 

injection + eccentric exercises 
-7 (-28 to 14) Indirect Very low Study limitations

1
; Imprecision

2
 

Shock-wave therapy v PRP injection + eccentric exercises -12 (-32 to 9) Indirect Very low Study limitations
1
; Imprecision

2
 

Eccentric exercises + shockwave therapy v PRP injection 

+ eccentric exercises 
7 (-13 to 27) Indirect Very low Study limitations

1
; Imprecision

2
 

Eccentric exercises + night splint v PRP injection + 

eccentric exercises 
-6 (-29 to 17) Indirect Very low Study limitations

1
; Imprecision

2
 

Acupuncture v PRP injection + eccentric exercises 8 (-10 to 27) Indirect Very low Study limitations
1
; Imprecision

2
 

Eccentric exercises as tolerated v PRP injection + 

eccentric exercises 
-3 (-23 to 18) Indirect Very low Study limitations

1
; Imprecision

2
 

Mucopolysaccharides supplement + eccentric exercises v 

PRP injection + eccentric exercises 
2 (-19 to 23) Indirect Very low Study limitations

1
; Imprecision

2
 

Mucopolysaccharides supplement + passive stretching v 

PRP injection + eccentric exercises 
-1 (-23 to 21) Indirect Very low Study limitations

1
; Imprecision

2
 

Prolotherapy injection + eccentric exercises v 

Prolotherapy injection 
-4 (-19 to 11) Direct Very low Study limitations

1
; Imprecision

2
 

Eccentric exercises v Prolotherapy injection -1 (-13 to 11) Direct Very low Study limitations
1
; Imprecision

2
 

Heavy slow resistance exercises v Prolotherapy injection 3 (-9 to 15) Indirect Very low Study limitations
1
; Imprecision

2
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Continued sports activity + eccentric exercises v 

Prolotherapy injection 
-2 (-18 to 15) Indirect Very low Study limitations

1
; Imprecision

2
 

Shock-wave therapy v Prolotherapy injection -6 (-21 to 9) Indirect Very low Study limitations
1
; Imprecision

2
 

Eccentric exercises + shockwave therapy v Prolotherapy 

injection 
13 (-6 to 31) Indirect Very low Study limitations

1
; Imprecision

2
 

Eccentric exercises + night splint v Prolotherapy injection -1 (-19 to 18) Indirect Very low Study limitations
1
; Imprecision

2
 

Acupuncture v Prolotherapy injection 14 (2 to 26) Indirect Very low Study limitations
1
; Imprecision

2
 

Eccentric exercises as tolerated v Prolotherapy injection 3 (-12 to 18) Indirect Very low Study limitations
1
; Imprecision

2
 

Mucopolysaccharides supplement + eccentric exercises v 

Prolotherapy injection 
7 (-8 to 23) Indirect Very low Study limitations

1
; Imprecision

2
 

Mucopolysaccharides supplement + passive stretching v 

Prolotherapy injection 
4 (-13 to 22) Indirect Very low Study limitations

1
; Imprecision

2
 

Eccentric exercises v Prolotherapy injection + eccentric 

exercises 
3 (-12 to 18) Direct Very low Study limitations

1
; Imprecision

2
 

Heavy slow resistance exercises v Prolotherapy injection 

+ eccentric exercises 
7 (-8 to 22) Indirect Very low Study limitations

1
; Imprecision

2
 

Continued sports activity + eccentric exercises v 

Prolotherapy injection + eccentric exercises 
2 (-16 to 21) Indirect Very low Study limitations

1
; Imprecision

2
 

Shock-wave therapy v Prolotherapy injection + eccentric 

exercises 
-2 (-20 to 16) Indirect Very low Study limitations

1
; Imprecision

2
 

Eccentric exercises + shockwave therapy v Prolotherapy 

injection + eccentric exercises 
17 (0 to 33) Indirect Very low Study limitations

1
; Imprecision

2
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Eccentric exercises + night splint v Prolotherapy injection 

+ eccentric exercises 
3 (-17 to 24) Indirect Very low Study limitations

1
; Imprecision

2
 

Acupuncture v Prolotherapy injection + eccentric 

exercises 
18 (3 to 33) Indirect Very low Study limitations

1
; Imprecision

2
 

Eccentric exercises as tolerated v Prolotherapy injection 

+ eccentric exercises 
7 (-11 to 24) Indirect Very low Study limitations

1
; Imprecision

2
 

Mucopolysaccharides supplement + eccentric exercises v 

Prolotherapy injection + eccentric exercises 
11 (-7 to 30) Indirect Very low Study limitations

1
; Imprecision

2
 

Mucopolysaccharides supplement + passive stretching v 

Prolotherapy injection + eccentric exercises 
8 (-11 to 28) Indirect Very low Study limitations

1
; Imprecision

2
 

Heavy slow resistance exercises v Eccentric exercises 4 (2 to 6) Direct Low Study limitations
1
 

Continued sports activity + eccentric exercises v 

Eccentric exercises 
-1 (-12 to 11) Direct Low Study limitations

1
 

Shock-wave therapy v Eccentric exercises -5 (-15 to 5) Direct Very low Study limitations
1
; Imprecision

2
 

Eccentric exercises + shockwave therapy v Eccentric 

exercises 
14 (5 to 22) Direct Very low Study limitations

1
; Imprecision

2
 

Eccentric exercises + night splint v Eccentric exercises 0 (-14 to 15) Direct Very low Study limitations
1
; Imprecision

2
 

Acupuncture v Eccentric exercises 15 (12 to 17) Direct Very low Study limitations
1
; Imprecision

2
 

Eccentric exercises as tolerated v Eccentric exercises 5 (-6 to 14) Direct Very low Study limitations
1
; Imprecision

2
 

Mucopolysaccharides supplement + eccentric exercises v 

Eccentric exercises 
8 (-2 to 19) Direct Very low Study limitations

1
; Imprecision

2
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Mucopolysaccharides supplement + passive stretching v 

Eccentric exercises 
5 (-8 to 18) Direct Very low Study limitations

1
; Imprecision

2
 

Continued sports activity + eccentric exercises v Heavy 

slow resistance exercises 
-5 (-16 to 7) Indirect Very low Study limitations

1
; Imprecision

2
 

Shock-wave therapy v Heavy slow resistance exercises -9 (-19 to 1) Indirect Very low Study limitations
1
; Imprecision

2
 

Eccentric exercises + shockwave therapy v Heavy slow 

resistance exercises 
10 (1 to 18) Indirect Very low Study limitations

1
; Imprecision

2
 

Eccentric exercises + night splint v Heavy slow resistance 

exercises 
-4 (-18 to 11) Indirect Very low Study limitations

1
; Imprecision

2
 

Acupuncture v Heavy slow resistance exercises 11 (8 to 14) Indirect Low Study limitations
1
 

Eccentric exercises as tolerated v Heavy slow resistance 

exercises 
0 (-10 to 10) Indirect Very low Study limitations

1
; Imprecision

2
 

Mucopolysaccharides supplement + eccentric exercises v 

Heavy slow resistance exercises 
4 (-6 to 15) Indirect Very low Study limitations

1
; Imprecision

2
 

Mucopolysaccharides supplement + passive stretching v 

Heavy slow resistance exercises 
1 (-12 to 14) Indirect Very low Study limitations

1
; Imprecision

2
 

Shock-wave therapy v Continued sports activity + 

eccentric exercises 
-5 (-20 to 11) Indirect Very low Study limitations

1
; Imprecision

2
 

Eccentric exercises + shockwave therapy v Continued 

sports activity + eccentric exercises 
14 (0 to 28) Indirect Very low Study limitations

1
; Imprecision

2
 

Eccentric exercises + night splint v Continued sports 

activity + eccentric exercises 
1 (-17 to 20) Indirect Very low Study limitations

1
; Imprecision

2
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Acupuncture v Continued sports activity + eccentric 

exercises 
15 (4 to 27) Indirect Very low Study limitations

1
; Imprecision

2
 

Eccentric exercises as tolerated v Continued sports 

activity + eccentric exercises 
4 (-10 to 20) Indirect Very low Study limitations

1
; Imprecision

2
 

Mucopolysaccharides supplement + eccentric exercises v 

Continued sports activity + eccentric exercises 
9 (-7 to 25) Indirect Very low Study limitations

1
; Imprecision

2
 

Mucopolysaccharides supplement + passive stretching v 

Continued sports activity + eccentric exercises 
6 (-12 to 23) Indirect Very low Study limitations

1
; Imprecision

2
 

Eccentric exercises + shockwave therapy v Shock-wave 

therapy 

19 

(6 to 31) 
Indirect Very low Study limitations

1
; Imprecision

2
 

Eccentric exercises + night splint v Shock-wave therapy 
5 

(-12 to 23) 
Indirect Very low Study limitations

1
; Imprecision

2
 

Acupuncture v Shock-wave therapy 
20 

(10 to 30) 
Indirect Very low Study limitations

1
; Imprecision

2
 

Eccentric exercises as tolerated v Shock-wave therapy 
9 

(-5 to 23) 
Indirect Very low Study limitations

1
; Imprecision

2
 

Mucopolysaccharides supplement + eccentric exercises v 

Shock-wave therapy 
13 (-1 to 28) Indirect Very low Study limitations

1
; Imprecision

2
 

Mucopolysaccharides supplement + passive stretching v 

Shock-wave therapy 
10 (-6 to 26) Indirect Very low Study limitations

1
; Imprecision

2
 

Eccentric exercises + night splint v Eccentric exercises + 

shockwave therapy 
-13 (-30 to 4) Indirect Very low Study limitations

1
; Imprecision

2
 

Acupuncture v Eccentric exercises + shockwave therapy 1 (-7 to 10) Indirect Low Study limitations
1
 

Eccentric exercises as tolerated v Eccentric exercises + 

shockwave therapy 
-10 (-22 to 3) Indirect Very low Study limitations

1
; Imprecision

2
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Mucopolysaccharides supplement + eccentric exercises v 

Eccentric exercises + shockwave therapy 
-5 (-19 to 8) Indirect Very low Study limitations

1
; Imprecision

2
 

Mucopolysaccharides supplement + passive stretching v 

Eccentric exercises + shockwave therapy 
-8 (-24 to 7) Indirect Very low Study limitations

1
; Imprecision

2
 

Acupuncture v Eccentric exercises + night splint 15 (0 to 29) Indirect Very low Study limitations
1
; Imprecision

2
 

Eccentric exercises as tolerated v Eccentric exercises + 

night splint 
3 (-14 to 21) Indirect Very low Study limitations

1
; Imprecision

2
 

Mucopolysaccharides supplement + eccentric exercises v 

Eccentric exercises + night splint 
8 (-10 to 26) Indirect Very low Study limitations

1
; Imprecision

2
 

Mucopolysaccharides supplement + passive stretching v 

Eccentric exercises + night splint 
5 (-15 to 24) Indirect Very low Study limitations

1
; Imprecision

2
 

Eccentric exercises as tolerated v Acupuncture -11 (-21 to -1) Indirect Very low Study limitations
1
; Imprecision

2
 

Mucopolysaccharides supplement + eccentric exercises v 

Acupuncture 
-6 (-17 to 5) Indirect Very low Study limitations

1
; Imprecision

2
 

Mucopolysaccharides supplement + passive stretching v 

Acupuncture 
-10 (-23 to 3) Indirect Very low Study limitations

1
; Imprecision

2
 

Mucopolysaccharides supplement + eccentric exercises v 

Eccentric exercises as tolerated 
5 (-10 to 9) Indirect Very low Study limitations

1
; Imprecision

2
 

Mucopolysaccharides supplement + passive stretching v 

Eccentric exercises as tolerated 
1 (-15 to 17) Indirect Very low Study limitations

1
; Imprecision

2
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Mucopolysaccharides supplement + passive stretching v 

Mucopolysaccharides supplement + eccentric exercises 
-3 (-16 to 10) Direct Very low Study limitations

1
; Imprecision

2
 

Placebo laser + eccentric exercises (high-dose) v Placebo 

laser + eccentric exercises (low-dose) 
-4 (-12 to 6) Direct Low Study limitations

1
 

Laser therapy + eccentric exercises (low-dose) v Placebo 

laser + eccentric exercises (low-dose) 
11 (2 to 21) Direct Very low Study limitations

1
; Imprecision

2
 

Laser therapy + eccentric exercises (high-dose) v Placebo 

laser + eccentric exercises (low-dose) 
-3 (-11 to 6) Direct Low Study limitations

1
 

Laser therapy + eccentric exercises (low-dose) v Placebo 

laser + eccentric exercises (high-dose) 
15 (6 to 24) Direct Very low Study limitations

1
; Imprecision

2
 

Laser therapy + eccentric exercises (high-dose) v Placebo 

laser + eccentric exercises (high-dose) 
1 (-6 to 8) Direct Low Study limitations

1
 

Laser therapy + eccentric exercises (high-dose) v Laser 

therapy + eccentric exercises (low-dose) 
-14 (-23 to -5) Direct Very low Study limitations

1
; Imprecision

2
 

VISA-A score at 6 months 
 

   

Eccentric exercises (high-dose) v Prolotherapy Injection -10 (-22 to 3) Direct Very low Study limitations
1
; Imprecision

2
 

Continued sports activity + eccentric exercises (high 

dose) v Prolotherapy Injection 
-12 (-29 to 4) Indirect Very low Study limitations

1
; Imprecision

2
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Eccentric exercises (high dose) + prolotherapy injection v 

Prolotherapy Injection 
-5 (-21 to 10) Direct Very low Study limitations

1
; Imprecision

2
 

Acupuncture v Prolotherapy Injection 1 (-12 to 14) Indirect Very low Study limitations
1
; Imprecision

2
 

Continued sports activity + eccentric exercises (high 

dose) v Eccentric exercises (high-dose) 
-2 (-13 to 9) Direct Low Study limitations

1
 

Eccentric exercises (high dose) + prolotherapy injection v 

Eccentric exercises (high-dose) 
4 (-11 to 20) Direct Very low Study limitations

1
; Imprecision

2
 

Acupuncture v Eccentric exercises (high-dose) 11 (9 to 13) Direct Low Study limitations
1
 

Eccentric exercises (high dose) + prolotherapy injection v 

Continued sports activity + eccentric exercises (high 

dose) 

7 (-12 to 26) Indirect Very low Study limitations
1
; Imprecision

2
 

Acupuncture v Continued sports activity + eccentric 

exercises (high dose) 
13 (2 to 25) Indirect Very low Study limitations

1
; Imprecision

2
 

Acupuncture v Eccentric exercises (high dose) + 

prolotherapy injection 
7 (-9 to 22) Indirect Very low Study limitations

1
; Imprecision

2
 

Autologous blood injection + eccentric exercises (high 

dose) v Placebo injection + eccentric exercises (high 

dose) 

0 (-11 to 11) Direct Moderate Study limitations
3 

High volume injection + eccentric exercises (high dose) v 

Placebo injection + eccentric exercises (high dose) 
5 (-3 to 12) Direct Low Study limitations

1
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PRP injection + eccentric exercises (high dose) v Placebo 

injection + eccentric exercises (high dose) 
6 (0 to 13) Direct Low Study limitations

1
 

High volume injection + eccentric exercises (high dose) v 

Autologous blood injection + eccentric exercises (high 

dose) 

5 (-8 to 19) 

 

Indirect Very low Study limitations
1
; Imprecision

2
 

PRP injection + eccentric exercises (high dose) v 

Autologous blood injection + eccentric exercises (high 

dose) 

6 (-6 to 19) Indirect Very low Study limitations
1
; Imprecision

2
 

PRP injection + eccentric exercises (high dose) v High 

volume injection + eccentric exercises (high dose) 
1 (-6 to 9) Direct Low Study limitations

1
 

VISA-A score at 12 months 
 

   

Eccentric exercises (high-dose) v Prolotherapy Injection -5 (-18 to 9) Direct Very low Study limitations
1
; Imprecision

2
 

Continued sports activity + eccentric exercises (high 

dose) v Prolotherapy Injection 
-11 (-27 to 4) Indirect Very low Study limitations

1
; Imprecision

2
 

Heavy slow resistance exercises v Prolotherapy Injection 0 (-16 to 16) Indirect Very low Study limitations
1
; Imprecision

2
 

Eccentric exercises (high dose) + prolotherapy injection v 

Prolotherapy Injection 
2 (-10 to 13) Direct Very low Study limitations

1
; Imprecision

2
 

Eccentric exercises + night splint v Prolotherapy Injection 3 (-17 to 22) Indirect Very low Study limitations
1
; Imprecision

2
 

Continued sports activity + eccentric exercises (high 

dose) v Eccentric exercises (high-dose) 
-6 (-13 to 1) Direct Low Study limitations

1
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Heavy slow resistance exercises v Eccentric exercises 

(high-dose) 
5 (-4 to 14) Direct Low Study limitations

1
 

Eccentric exercises (high dose) + prolotherapy injection v 

Eccentric exercises (high-dose) 
7 (-4 to 17) Direct Very low Study limitations

1
; Imprecision

2
 

Eccentric exercises + night splint v Eccentric exercises 

(high-dose) 
7 (-6 to 20) Direct Very low Study limitations

1
; Imprecision

2
 

Heavy slow resistance exercises v Continued sports 

activity + eccentric exercises (high dose) 
11 (0 to 23) Indirect Very low Study limitations

1
; Imprecision

2
 

Eccentric exercises (high dose) + prolotherapy injection v 

Continued sports activity + eccentric exercises (high 

dose) 

13 (0 to 26) Indirect Very low Study limitations
1
; Imprecision

2
 

Eccentric exercises + night splint v Continued sports 

activity + eccentric exercises (high dose) 
14 (-1 to 29) Indirect Very low Study limitations

1
; Imprecision

2
 

Eccentric exercises (high dose) + prolotherapy injection v 

Heavy slow resistance exercises 
2 (-12 to 15) Indirect Very low Study limitations

1
; Imprecision

2
 

Eccentric exercises + night splint v Heavy slow resistance 

exercises 
2 (-14 to 18) Indirect Very low Study limitations

1
; Imprecision

2
 

Eccentric exercises + night splint v Eccentric exercises 

(high dose) + prolotherapy injection 
1 (-16 to 17) Indirect Very low Study limitations

1
; Imprecision

2
 

  
Odds ratio's (95% 

credible interval) 

Nature of 

evidence 

Quality of 

evidence 
Downgrading due to 

Return to sports activities at 6 months 
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Autologous blood injection + eccentric exercises (high 

dose) v Placebo injection + eccentric exercises (high 

dose) 

0.54 (0.15 to 1.88) Direct Very low Study limitations
1
; Imprecision

2
 

High volume injection + eccentric exercises (high dose) v 

Placebo injection + eccentric exercises (high dose) 

3.26  (0.96 to 

12.23) 
Direct Very low Study limitations

1
; Imprecision

2
 

PRP injection + eccentric exercises (high dose) v Placebo 

injection + eccentric exercises (high dose) 
1.68 (0.67 to 4.34) Direct Very low Study limitations

1
; Imprecision

2
 

High volume injection + eccentric exercises (high dose) v 

Autologous blood injection + eccentric exercises (high 

dose) 

6.03 (1.02 to 

37.81) 
Indirect Very low Study limitations

1
; Imprecision

2
 

PRP injection + eccentric exercises (high dose) v 

Autologous blood injection + eccentric exercises (high 

dose) 

3.12 (0.67 to 

15.10) 
Indirect Very low Study limitations

1
; Imprecision

2
 

PRP injection + eccentric exercises (high dose) v High 

volume injection + eccentric exercises (high dose) 
0.52 (0.14 to 1.81) Direct Very low Study limitations

1
; Imprecision

2
 

Abbreviations: GRADE = Grading of Recommendations Assessment, Development, and Evaluation; NA = Not applicable; PRP = platelet-rich 

plasma; VISA-A = Victorian Institute of Sport Assessment-Achilles.  
1 

Dominated by evidence at high risk of bias 
2 

Confidence intervals include values favouring either treatment 
3 

Dominated by evidence at moderate risk of bias 

We did not grade down for “indirectness”. Indirectness in the GRADE framework relates to uncertainty of the evidence arising from 

differences in population, interventions, or outcome measures. NMA terminology ‘indirect evidence’ relates to evidence from indirect 
comparisons which was not assessed within GRADE – for clarity we include a column where the nature of the evidence is indicated, i.e. 

evidence from direct or indirect comparisons. Regarding inconsistency, only 2 treatment comparisons were studied in multiple (i.e. 2) trials. 

Where this was the case, estimates and credible intervals showed substantial overlap. Populations, treatments and outcomes measures 

followed those used in clinical practice, hence there was no indication of indirectness in the evidence. Publication bias could not be 

assessed as there were <10 trials available for each of the comparisons. 
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 109 

Web appendix 8 - Summary of analyses and model performances NMA Achilles tendinopathy 

(midportion) 
   

         

Outcome Time Model Datapoints 
Totresdev 
(median) DIC PD 

SD 
(median) Convergence 

VISA-A 3 months_shortterm_model 1 FE Consistency 30 30.06 183.04 28.77 NA 20000 
VISA-A 3 months_shortterm_model 1 RE Consistency 30 29.75 183.13 29.20 2.61 20000 
VISA-A 3 months_shortterm_model 1 FE Fixed Class Consistency 30 49.04 195.28 22.02 NA 20000 
VISA-A 3 months_shortterm_model 1 FE Hierarchical Class Consistency 30 31.02 MODEL DID NOT CONVERGE 
VISA-A 3 months_shortterm_model 1 RE Fixed Class Consistency 30 32.63 180.22 23.42 1.70 20000 
VISA-A 3 months_shortterm_model 1 RE Hierarchical Class Consistency 30 30.14 MODEL DID NOT CONVERGE 
                  
VISA-A 3 months_shortterm_model 2 FE Consisteny 6 17.44 41.55 5.0 NA 10000 
VISA-A 3 months_shortterm_model 2 RE Consistency 6 7.23 32.93 5.85 4.05 10000 
VISA-A 3 months_shortterm_model 2 RE Fixed Class Consistency All treatments were assigned to the same class.  

 VISA-A 3 months_shortterm_model 2 RE Hierarchical Class Consistency All treatments were assigned to the same class.  
 

         VISA-A 6 months_midterm_model 1 FE Consisteny 5 6.29 40.61 6.96 NA 10000 
VISA-A 6 months_midterm_model 1 RE Consisteny 5 7.09 40.87 7.09 2.53 10000 
VISA-A 6 months_midterm_model 1 FE Hierarchical Class Consistency Treatments were the same as classes. Model was not run 
VISA-A 6 months_midterm_model 1 FE Fixed Class Consistency Treatments were the same as classes. Model was not run 

         VISA-A 6 months_midterm_model 2 FE Consistency 5 9.62 46.16 5.98 NA 10000 
VISA-A 6 months_midterm_model 2 RE Consistency 5 8.45 45.24 6.24 2.87 10000 
VISA-A 6 months_midterm_model 2 FE Hierarchical Class Consistency All treatments were assigned to the same class.    
VISA-A 6 months_midterm_model 2 FE Fixed Class Consistency All treatments were assigned to the same class.    
                  
VISA-A 12 months_longterm FE Consistency 9 8.29 57.21 8.93 NA 10000 
VISA-A 12 months_longterm RE Consistency 9 8.35 57.35 9.00 2.48 10000 
VISA-A 12 months_longterm FE Fixed Class Consistency 9 10.57 57.52 6.95 NA 20000 
VISA-A 12 months_longterm FE Hierarchical Class Consistency 9 9.46 MODEL DID NOT CONVERGE 

         Return_to_sport 3 months_shortterm No connected network 
      Return_to_sport 6 months_midterm FE Consistency 5 5.51 36.14 6.10 NA 10000 
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Return_to_sport 6 months_midterm RE Consistency 5 5.96 37.15 6.61 0.72 20000 
Return_to_sport 6 months_midterm FE Hierarchical Class Consistency All treatments were assigned to the same class.  

 Return_to_sport 6 months_midterm FE Fixed Class Consistency All treatments were assigned to the same class.  
 

         Return_to_sport 12 months_longterm No connected network 
               

Note: Model selections are highlighted in green. Where fixed (FE) and random (RE) models showed similar fits, we chose the simpler, fixed effects 
model. Totresdev = total residual deviance; DIC = deviance information criterion; PD = posterior mean of the deviance; SD = standard deviation; 
VISA-A = Victorian Institute of Sport Assessment-Achilles  

  110 
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Web appendix 9 – Treatment effect NMA 111 

 112 

In this web appendix we present the comparative treatment effect analyses for the VISA-A score at 3, 6 and 113 

12 months, and for return to sports activities at 6 months in patients with midportion Achilles tendinopathy. In 114 

addition, we will also present the threshold analyses for treatment effects at 3 months and 12 months, and 115 

we will provide treatment class ranking statistics. 116 

 117 

Comparative treatment effectiveness 118 

18 treatments could be included in the treatment network meta-analyses. Figure 1a, b and c show 119 

treatments in the field of Achilles tendinopathy for the VISA-A at 3, 6 and 12 months. Trials disconnected to 120 

the network are descriptively synthesised in the end of web appendix 10. 121 

 122 

Primary Outcome (VISA-A score) 123 

Table 1-10 (Web appendix 9) shows the comparative treatment effects and treatment rankings for the VISA-124 

A score at 3, 6 and 12 months in patients with midportion Achilles tendinopathy. Table 11 and 12 show the 125 

comparative treatment effects and rankings for return to sports activities at 6 months. 126 

 127 

3 months results 128 

Similar to the class model, any treatment seems better than wait-and-see at 3 months, except for placebo 129 

injection and autologous blood injection + eccentric exercises: high volume injection + eccentric exercises 130 

(37, 16 to 57), platelet-rich-plasma injection + eccentric exercises (27, 6 to 47), prolotherapy injection (21, 7 131 

to 36), prolotherapy injection + eccentric exercises (17, 0 to 35), eccentric exercises (20, 11 to 29), heavy 132 

slow resistance exercises (24, 15 to 34), continued sports activity + eccentric exercises (20, 5 to 33), 133 

shockwave therapy (15, 7 to 24), eccentric exercises + shockwave therapy (34, 22 to 46), eccentric 134 

exercises + night splint (21, 4 to 38), acupuncture (35, 26 to 45), eccentric exercises as tolerated (24, 11 to 135 

38), mucopolysaccharides supplement + eccentric exercises (29, 15 to 43), mucopolysaccharides 136 

supplement + passive stretching (26, 10 to 41); and placebo injection (26, -7 to 45) and autologous blood 137 

injection + eccentric exercises (28, -9 to 46).  138 
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In another network laser therapy + low-dose eccentric exercises was superior to laser therapy + high-dose 139 

eccentric exercises (14, 5 to 23), placebo laser + low-dose eccentric exercises (11, 2 to 21) and placebo 140 

laser + high-dose eccentric exercises (15, 6 to 24).  141 

 142 

6 months results 143 

Two disconnected networks provide different recommendations in patients with midportion Achilles 144 

tendinopathy. Acupuncture is superior to eccentric exercises (11, 9 to 13) and to continued sports activity + 145 

eccentric exercises (13, 2 to 25), but not when compared to prolotherapy injection with (7, -9 to 22) or 146 

without eccentric exercises (1, -12 to 14).  147 

In the second network, PRP injection + eccentric exercises seem superior to placebo injection + eccentric 148 

exercises (6, 0 to 13) but not to autologous blood injection + eccentric exercises (6, -6 to 19), or high volume 149 

injection + eccentric exercises (1, -6 to 9).  150 

 151 

12 months results 152 

Prolotherapy injection (11, -4 to 27), eccentric exercises (6, -1 to 13), heavy slow resistance exercises (11, 0 153 

to 23), eccentric exercises + prolotherapy injection (13, 0 to 26) and eccentric exercises + night splints (14, -154 

1 to 29) seem superior to continued sports activity + eccentric exercises in patients with midportion Achilles 155 

tendinopathy. Eccentric exercises + prolotherapy injection seems superior to eccentric exercises alone (7, -4 156 

to 17).  157 

 158 

Treatment rankings 159 

At 3 months, in the first network, treatment rankings based on the network show that acupuncture and high 160 

volume injection + eccentric exercises seem best  mean ranking 2.76, median 2, median‘s 95%CI 1 to 6, and 161 

2.94, 2, 1 to 11, respectively) in patients with midportion Achilles tendinopathy. The second network 162 

recommends laser therapy + low-dose eccentric exercises (mean ranking 1.01, median ranking 1, 95%CI 1 163 

to 1). 164 

At 6 months, in the first network, the rankings suggest that acupuncture (1.66, 2, 1 to 3) and prolotherapy 165 

injection (1.94, 2, 1 to 4) are best. In the second network, the rankings support the use of high volume 166 

injection + eccentric exercises (1.95, 1, 1 to 3) and PRP injection + eccentric exercises (1.57, 1, 1 to 3). 167 

Supplementary material Br J Sports Med

 doi: 10.1136/bjsports-2019-101872–8.:10 2020;Br J Sports Med, et al. van der Vlist AC



97 

 

At 12 months, rankings suggest that heavy slow resistance exercises (2.86, 3, 1 to 5), eccentric exercises in 168 

combination with prolotherapy injection (2.45, 2, 1 to 5) or eccentric exercises + night splints (2.41, 2, 1 to 6) 169 

are recommended in patients with midportion Achilles tendinopathy.  170 
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Table 1, web appendix 9 – Comparative treatment effects expressed with a mean difference for the VISA-A score at 3 months (model 1)  242 

Wait-
and-
see 

                

26  

(-7 to 
45) 

Placebo 
injection 

+ 
eccentric 
exercise

s* 

               

28 

(-9 to 
46) 

1 

(-8 to 11) 

Autologou
s blood 

Injection + 
eccentric 

exercises* 

              

37 

(16 to 
57) 

11 

(4 to 17) 

9 

(-2 to 21) 

High 
volume 

injection 
+ 

eccentric 
exercise

s 

             

27  

(6 to 
47) 

1 

(-5 to 7) 

-1  

(-12 to 10) 

-10 

(-17 to -2) 

PRP 
injection + 
eccentric 

exercises* 

            

21 

(7 to 
36) 

-5 

(-25 to 
16) 

-6 

(-26 to 14) 

-16 

(-37 to 7) 

-6 

(-27 to 16) 

Prolo-
therapy 
injection 

           

17  

(0 to 
35) 

-9  

(-31 to 
14) 

-10 

(-31 to 11) 

-19 

(-43 to 5) 

-10 

(-33 to 14) 

-4 

(-19 to 11) 

Prolo-
therapy 

injection + 
eccentric 

exercises* 

          

20 

(11 to 
29) 

-6 

(-23 to 
11) 

-7 

(-23 to 8) 

-17 

(-35 to 2) 

-7 

(-24 to 12) 

-1 

(-13 to 11) 

3 

(-12 to 18) 

Eccentric 
exercises* 

         

24 

(15 to 
34) 

-2 

(-19 to 
16) 

-3 

(-19 to 13) 

-13 

(-31 to 6) 

-3 

(-20 to 16) 

3 

(-9 to 15) 

7 

(-8 to 22) 

4 

(2 to 6) 

Heavy slow 
resistance 
exercises* 

        

20 

(5 to 
33) 

-7 

(-27 to 
15) 

-8 

(-27 to 12) 

-17 

(-39 to 5) 

-7 

(-28 to 14) 

-2 

(-18 to 15) 

2 

(-16 to 21) 

-1 

(-12 to 11)  

-5 

(-16 to 7) 

Continued 
sports 

activity + 
eccentric 

exercises* 

       

15 

(7 to 
24) 

-11 

(-30 to 9) 

-12 

(-31 to 6) 

-22 

(-42 to 0) 

-12 

(-32 to 9) 

-6 

(-21 to 9) 

-2 

(-20 to 16) 

-5 

(-15 to 5) 

-9 

(-19 to 1) 

-5 

(-20 to 11) 

Shock-
wave 

therapy 

      

34 

(22 to 
46) 

8 

(-11 to 
27) 

6 

(-11 to 24) 

-3 

(-23 to 
18) 

7 

(-13 to 27) 

13 

(-6 to 31) 

17 

(0 to 33) 

14 

(5 to 22) 

10 

(1 to 18) 

14 

(0 to 28) 

19 

(6 to 31) 

Eccentric 
exercises* 

+ 
shockwave 

therapy 

     

21 

(4 to 
38) 

-6  

(-27 to 
17) 

-7 

(-28 to 15) 

-16 

(-39 to 8) 

-6 

(-29 to 17) 

-1 

(-19 to 18) 

3 

(-17 to 24) 

0 

(-14 to 15) 

-4 

(-18 to 11) 

1 

(-17 to 20) 

5 

(-12 to 
23) 

-13 

(-30 to 4) 

Eccentric 
exercise
s*+ night 
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Mean differences on the VISA-A score with their 95% credible intervals from the network meta-analysis in patients with midportion Achilles tendinopathy. For any cell, a negative mean difference favours the upper-left treatment, 243 
and a positive mean difference favours the lower-right treatment. Comparative treatment effect differences are shown in bold. * Note that all eccentric exercise regimens were labelled as ‗high-dose‘. VISA-A = Victorian Institute of 244 
Sport Assessment-Achilles; PRP = platelet-rich plasma. 245 

 246 

 247 

 248 

Table 2, web appendix 9 – Comparative treatment effects expressed with a mean difference for the VISA-A score at 3 months, model 2 249 

 250 

 251 

 252 

 253 

 254 

 255 

Mean differences on the VISA-A score with their 95% credible intervals from the network meta-256 
analysis in patients with midportion Achilles tendinopathy. For any cell, a negative mean difference favours the upper-left treatment, and a positive mean difference favours the lower-right treatment. Comparative treatment effect 257 
differences are shown in bold. VISA-A = Victorian Institute of Sport Assessment-Achilles.  258 

splint 

35 

(26 to 
45) 

9 

(-8 to 27) 

8 

(-8 to 24) 

-2 

(-20 to 
17) 

8 

(-10 to 27) 

14 

(2 to 26) 

18 

(3 to 33) 

15 

(12 to 17) 

11 

(8 to 14) 

15 

(4 to 27) 

20 

(10 to 30) 

1 

(-7 to 10) 

15 

(0 to 29) 

Acupu
ncture 

   

24 

(11 to 
38) 

-2 

(-21 to 
18) 

-3 

(-22 to 15) 

-13 

(-33 to 9) 

-3 

(-23 to 18) 

3 

(-12 to 18) 

7 

(-11 to 24) 

5 

(-6 to 14) 

0 

(-10 to 10) 

4 

(-10 to 20) 

9 

(-5 to 23) 

-10 

(-22 to 3) 

3 

(-14 to 
21) 

-11 

(-21 to 
-1) 

Eccentric 
exercise

s as 
tolerated 

  

29 

(15 to 
43) 

2 

(-17 to 
23) 

1 

(-17 to 20) 

-8 

(-29 to 
14) 

2 

(-19 to 23) 

7 

(-8 to 23) 

11 

(-7 to 30) 

8 

(-2 to 19) 

4 

(-6 to 15) 

9 

(-7 to 25) 

13 

(-1 to 28) 

-5 

(-19 to 8) 

8 

(-10 to 
26) 

-6 

(-17 to 
5) 

5 

(-10 to 
19) 

Mucopolysac
charides 

supplement + 
eccentric 

exercises* 

 

26 

(10 to 
41) 

-1 

(-22 to 
21) 

-2 

(-22 to 18) 

-11  

(-34 to 
11) 

-1 

(-23 to 21) 

4 

(-13 to 22) 

8 

(-11 to 28) 

5 

(-8 to 18) 

1 

(-12 to 14) 

6 

(-12 to 23) 

10 

(-6 to 26) 

-8 

(-24 to 7) 

5 

(-15 to 
24) 

-10 

(-23 to 
3) 

1 

(-15 to 
17) 

-3 

(-16 to 10) 

Mucopolysac
charides 

supplement + 
passive 

stretching 

Placebo laser + eccentric 
exercises (low-dose) 

   

-4 

(-12 to 6) 

Placebo laser + eccentric 
exercises (high-dose) 

  

11 

(2 to 21) 

15 

(6 to 24) 

Laser therapy + eccentric 
exercises (low-dose) 

 

-3 

(-11 to 6) 

1 

(-6 to 8) 

-14 

(-23 to -5) 

Laser therapy + eccentric 
exercises (high-dose) 
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Table 3, web appendix 9 –Comparative treatment effects expressed with a mean difference for the VISA-A score at 6 months, model 1 259 

 260 

 261 

 262 

 263 

 264 

 265 

 266 

Mean differences on the VISA-A score with their 95% credible intervals from the network meta-analysis in patients with midportion Achilles tendinopathy. For any cell, a negative mean difference favours the 267 
upper-left treatment, and a positive mean difference favours the lower-right treatment. Comparative treatment effect differences are shown in bold. VISA-A = Victorian Institute of Sport Assessment-Achilles. 268 

 269 

Table 4, web appendix 9 –Comparative treatment effects expressed with a mean difference for the VISA-A score at 6 months, model 2 270 

 271 

 272 

 273 

 274 

 275 

Mean differences on the VISA-A score with their 95% credible intervals from the network meta-analysis in patients with midportion Achilles tendinopathy. For any cell, a negative mean difference favours the 276 
upper-left treatment, and a positive mean difference favours the lower-right treatment. Comparative treatment effect differences are shown in bold. VISA-A = Victorian Institute of Sport Assessment-Achilles; 277 
PRP = platelet-rich plasma.  278 

Prolotherapy 
Injection 

    

-10 

(-22 to 3) 

Eccentric exercises 
(high-dose) 

   

-12 

(-29 to 4) 

-2 

(-13 to 9) 

Continued sports activity + eccentric 
exercises (high dose) 

  

-5 

(-21 to 10) 

4 

(-11 to 20) 

7 

(-12 to 26) 

Eccentric exercises (high 
dose) + prolotherapy injection 

 

1 

(-12 to 14) 

11 

(9 to 13) 

13 

(2 to 25) 

7 

(-9 to 22) 

Acupuncture 

Placebo injection + eccentric 
exercises (high dose) 

   

0 

(-11 to 11) 

Autologous blood injection + eccentric 
exercises (high dose) 

  

5 

(-3 to 12) 

5 

(-8 to 19) 

High volume injection + eccentric exercises 
(high dose) 

 

6 

(0 to 13) 

6 

(-6 to 19) 

1 

(-6 to 9) 

PRP injection + eccentric exercises 
(high dose) 
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Table 5, web appendix 9 – Comparative treatment effects expressed with a mean difference for VISA-A at 12 months  279 

 280 

 281 

 282 

 283 

 284 

 285 

 286 

 287 

 288 

Mean differences on the VISA-A score with their 95% credible intervals from the network meta-analysis in patients with midportion Achilles tendinopathy. For any cell, a negative mean difference favours the 289 
upper-left treatment, and a positive mean difference favours the lower-right treatment. Comparative treatment effect differences are shown in bold. VISA-A = Victorian Institute of Sport Assessment-Achilles. 290 

Prolotherapy 
Injection 

     

-5  

(-18 to 9) 

Eccentric exercises 
(high-dose) 

    

-11 

(-27 to 4) 

-6  

(-13 to 1) 

Continued sports activity + eccentric 
exercises (high dose) 

   

0 

(-16 to 16) 

5 

(-4 to 14) 

11 

(0 to 23) 

Heavy slow 
resistance exercises 

  

2  

(-10 to 13) 

7 

(-4 to 17) 

13 

(0 to 26) 

2 

(-12 to 15) 

Eccentric exercises (high dose) 
+ prolotherapy injection 

 

3 

(-17 to 22) 

7  

(-6 to 20) 

14 

(-1 to 29) 

2 

(-14 to 18) 

1 

(-16 to 17) 

Eccentric exercises + 
night splint 
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Table 6, web appendix 9 – Treatment rankings from the NMA of the VISA-A score at 3 months in patients with midportion Achilles tendinopathy, network 1 291 

 292 

Treatment 3 months 

 Mean ranks Median rank (95% CI) 

Acupuncture 2.76 2 (1 to 6) 

High volume injection + eccentric exercises 2.94 2 (1 to 11) 

Eccentric exercises* + shockwave therapy 3.59 3 (1 to 9) 

Mucopolysaccharides supplement + eccentric exercises* 6.20 6 (1 to 13) 

Autologous blood Injection + eccentric exercises* 7.26 7 (2 to 15) 

PRP injection + eccentric exercises* 7.84 7 (2 to 16) 

Placebo injection 8.32 7 (2 to 16) 

Mucopolysaccharides supplement + passive stretching 8.24 9 (3 to 15) 

Heavy slow resistance exercises* 8.61 9 (5 to 12) 

Eccentric exercises as tolerated 8.93 9 (3 to 15) 

Prolotherapy injection 10.62 11 (3 to 16) 

Eccentric exercises*+ night splint 10.86 12 (2 to 16) 

Continued sports activity + eccentric exercises* 11.57 12 (4 to 16) 

Eccentric exercises* 11.77 12 (8 to 15) 

Prolotherapy injection + eccentric exercises* 12.57 14 (4 to 16) 

Shockwave therapy 13.96 15 (8 to 16) 

Wait-and-see 16.96 17 (16 to 17) 

95% CI = 95% credible interval; NMA = Network Meta-Analysis; VISA-A = Victorian Institute of Sport Assessment-Achilles; PRP = platelet-rich plasma. * These eccentric exercise regimens were labelled as 293 
‗high-dose‘. 294 

  295 
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Table 7, web appendix 9 – Treatment rankings from the NMA of the VISA-A score at 3 months in patients with midportion Achilles tendinopathy, network 2 296 

 297 

 298 

 299 

 300 

 301 

95% CI = 95% credible interval; NMA = Network Meta-Analysis; VISA-A = Victorian Institute of Sport Assessment-Achilles. 302 

 303 

Table 8, web appendix 9 – Treatment rankings from the NMA of 304 

the VISA-A score at 6 months in patients with midportion Achilles 305 

tendinopathy, network 1 306 

 307 

 308 

 309 

 310 

 311 

 312 

95% CI = 95% credible interval; NMA = Network Meta-Analysis; VISA-A = Victorian Institute of Sport Assessment-Achilles.,  313 

Treatment 3 months 

 Mean ranks Median rank (95% CI) 

Laser therapy + eccentric exercises (low-dose) 1.01 1 (1 to 1) 

Placebo laser + eccentric exercises (low-dose) 2.48 2 (2 to 4) 

Laser therapy + eccentric exercises (high-dose) 3.08 3 (2 to 4) 

Placebo laser + eccentric exercises (high-dose) 3.43 4 (2 to 4) 

Treatment 6 months 

 Mean ranks Median rank (95% CI) 

Acupuncture 1.66 2 (1 to 3) 

Prolotherapy Injection 1.94 2 (1 to 4) 

Eccentric exercises (high dose) + prolotherapy injection 3.07 3 (1 to 5) 

Eccentric exercises (high-dose) 3.99 4 (2 to 5) 

Continued sports activity + eccentric exercises (high dose) 4.34 5 (2 to 5) 
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Table 9, web appendix 9 – Treatment rankings from the NMA of the VISA-A score at 6 months in patients with midportion Achilles tendinopathy, network 2 314 

 315 

 316 

  317 

 318 

 319 

95% CI = 95% credible interval; NMA = Network Meta-Analysis; VISA-A = Victorian Institute of Sport Assessment-Achilles; PRP = platelet-rich plasma. * These eccentric exercise regimens were labelled as 320 
‗high-dose‘. 321 

 322 

Table 10, web appendix 9 – Treatment rankings from the NMA of the VISA-A score at 12 months in patients with midportion Achilles tendinopathy 323 

 324 

 325 

 326 

 327 

 328 

 329 

 330 

95% CI = 95% credible interval; NMA = Network Meta-Analysis; VISA-A = Victorian Institute of Sport Assessment-Achilles.   331 

Treatment 6 months 

 Mean ranks Median rank (95% CI) 

PRP injection + eccentric exercises* 1.57 1 (1 to 3) 

High volume injection + eccentric exercises 1.95 1 (1 to 3) 

Exercise + placebo injection therapy 3.35 3 (2 to 4) 

Autologous blood Injection + eccentric exercises* 3.13 4 (1 to 4) 

Treatment 12 months 

 Mean ranks Median rank (95% CI) 

Eccentric exercises (high dose) + prolotherapy injection 2.45 2 (1 to 5) 

Eccentric exercises (high dose) + night splint 2.41 2 (1 to 6) 

Heavy slow resistance exercises 2.86 3 (1 to 5) 

Prolotherapy Injection 3.07 3 (1 to 6) 

Eccentric exercises (high-dose) 4.41 5 (3 to 5) 

Continued sports activity + eccentric exercises (high dose) 5.79 6 (4 to 6) 
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Secondary Outcome (Return to sports activities) 332 

Figure 2, web appendix 9, shows the direct treatment comparisons for return to sports activities. One 333 

network could be modelled for return to sports activities, at 6 months. The NMA shows that high volume 334 

injection + eccentric exercises increases the likelihood of return to sports activities compared to placebo 335 

injection + eccentric exercises (odds ratio 3.26, 95%CI 0.96 to 12.23), and autologous blood injection + 336 

eccentric exercises (6.03, 1.02 to 37.81). No differences were shown for any of the other comparisons in the 337 

network. Treatment rankings suggest that high volume injection + eccentric exercises is best for return to 338 

sports activities at 6 months (1.21, 1, 1 to 3).  339 
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 364 

Table 11, web appendix 9 – Comparative treatment effects expressed with a odds ratio for return to sports activities (yes/no) at 6 months. 365 

 366 

 367 

 368 

 369 

 370 

 371 

Odds ratio‘s with their 95% credible intervals from the network meta-analysis in patients with midportion Achilles tendinopathy. For any cell, an odds ratio <1 favours the upper-left treatment, and an odds 372 
ratio > 1 favours the lower-right treatment. Comparative treatment effect differences are shown in bold. PRP = platelet-rich plasma. 373 

 374 

Table 12, web appendix 9 – Treatment rankings from the NMA 375 

of return to sports activities at 6 months in patients with 376 

midportion Achilles tendinopathy 377 

 378 

 379 

 380 

 381 

 382 

95% CI = 95% credible interval, NMA = Network Meta-Analysis; PRP = platelet-rich plasma. 383 

  384 

Placebo injection + eccentric 
exercises (high dose) 

   

0.54 

(0.15 to 1.88) 

Autologous blood injection + eccentric 
exercises (high dose) 

  

3.26  

(0.96 to 12.23) 

6.03 

(1.02 to 37.81) 

High volume injection + eccentric exercises 
(high dose) 

 

1.68 

(0.67 to 4.34) 

3.12 

(0.67 to 15.10) 

0.52 

(0.14 to 1.81) 

PRP injection + eccentric exercises 
(high dose) 

Treatment 6 months 

 Mean ranks Median rank (95% CI) 

High volume injection + eccentric exercises (high dose) 1.21 1 (1 to 3) 

PRP injection + eccentric exercises (high dose) 2.06 2 (1 to 4) 

Placebo injection + eccentric exercises (high dose) 3.00 3 (2 to 4) 

Autologous blood Injection + eccentric exercises (high dose) 3.74 4 (2 to 4) 
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Treatment class rankings for 3 months and 12 months 385 

Table 13 shows the class treatment ranking statistics supporting Figure 3 and 4 of the main document. 386 

 387 

Table 13, web appendix 9 – treatment class 388 

rankings from the NMA VISA-A at 3 and 12 389 

months in patients with midportion Achilles 390 

tendinopathy 391 

 392 

 393 

 394 

 395 

 396 

 397 

 398 

 399 

 400 

* Note: these treatment classes consist (in part) of different treatments at 3 months and 12 months. VISA-A = Victorian Institute of Sport Assessment-Achilles  401 

Treatment Class 3 months 12 months 

 Mean ranks Median rank (95% CI) Mean ranks Median rank (95% CI) 

Acupuncture therapy 1.56 1 (1 to 3) NA NA 

Exercise + shockwave therapy  1.98 2 (1 to 5) NA NA 

Exercise therapy + mucopolysaccharides 

supplement therapy 

3.72 3 (1 to 8) NA NA 

Exercise + injection therapy * 5.30 5 (2 to 8) 2.03 2 (1 to 4) 

Injection therapy* 5.37 5 (2 to 9) 2.47 2 (1 to 4) 

Exercise + night splint therapy 5.95 6 (2 to 9) 1.99 2 (1 to 4) 

Exercise therapy* 6.29 6 (4 to 8) 3.51 4 (2 to 4) 

Placebo injection + exercise therapy 6.97 7 (4 to 9) NA NA 

Shockwave therapy 7.88 9 (4 to 9) NA NA 

Wait-and-see 9.98 10 (10 to 10) NA NA 
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Web appendix 10 – Descriptive synthesis of trials not included in the NMA 402 

 403 

Thirteen trials could not be included in any of the analyses; 10 trials used the VISA-A score as outcome 404 

measure and 3 trials the return to sport activities as outcome. These study characteristics, outcomes and the 405 

reason for exclusion from the analysis are described below. 406 

 407 

Heinemeier et al.(59) (2017) included 26 patients with clinically diagnosed and ultrasonographically verified 408 

chronic midportion Achilles tendinopathy. In this trial, ibuprofen tablets (600 mg, three times/day for 1 week) 409 

were compared to placebo tablets. There was no significant between-group difference. The mean (standard 410 

deviation – SD) VISA-A score was 59 (20) in the intervention group, compared to 65 (20) for the control 411 

group. The duration of follow-up was 1 week. For this reason we could not include the study in the analysis, 412 

as a duration of 6 weeks follow-up (follow-up durations from this range were included in the 3 month follow-413 

up time point) was the shortest time point included in this analysis. 414 

 415 

Herrington et al.(39) (2007) included 25 patients with clinically-diagnosed midportion Achilles tendinopathy. 416 

All patients received deep friction massage and therapeutic ultrasound over the most painful area of the 417 

Achilles tendon for 6 weeks by a physiotherapist. Furthermore, all patients were advised to perform a 418 

stretching program for 12 weeks. Patients in the intervention group were prescribed to perform an additional 419 

eccentric calf muscle exercise program (twice daily for 12 weeks). At 12 weeks follow-up. The mean 420 

improvement in VISA-A score was 98 (SD NR) in the intervention group compared to 81 (SD NR) in the 421 

control group (p=0.01). Both treatment combinations were investigated in this trial only, which caused 422 

disconnect with the rest of the network. 423 

 424 

Krogh et al.(41) (2016) included 24 patients with clinically-diagnosed midportion Achilles tendinopathy. All 425 

patients were instructed to perform eccentric exercises, stretching exercises and coordination exercises 426 

(duration and frequency not reported). The intervention group received a single additional ultrasound-guided 427 

intratendinous platelet-rich plasma (PRP) injection and the control group received a single additional 428 

ultrasound-guided intratendinous saline injection. There was a follow-up at 3 and 12 months. No patients 429 

were lost to follow-up at 3 months, and 10 of 12 patients were lost to follow-up in the PRP group and 6 of 12 430 

Supplementary material Br J Sports Med

 doi: 10.1136/bjsports-2019-101872–8.:10 2020;Br J Sports Med, et al. van der Vlist AC



113 

 

in the control group after 3 months. There was no significant between-group difference at 3 months. The 431 

mean VISA-A score was 35 (SD NR) in the intervention group, compared to 42 (SD NR) for the control 432 

group. Conclusions are limited to the 3 month time point due to a large dropout rate thereafter. This trial 433 

could not be included in the network because it caused a disconnection with the rest of the network. 434 

 435 

Lynen et al.(42) (2017) included 59 patients with clinically-diagnosed midportion Achilles tendinopathy. All 436 

included patients were discouraged to perform excessive sports or physical activities during the study period. 437 

Patients in the intervention group received 2 ultrasound guided peritendinous hyaluronan injections at weekly 438 

intervals and in the control group patients received 3 sessions of shock wave therapy using a piezoelectric 439 

device at weekly intervals (intensity level 14-15 out of 20, 1500 pulses per application). Follow-up was at 3 440 

and 6 months. The median improvement in VISA-A score was 73.0 (24) in the intervention group and 48 (15) 441 

at 3 months (p<0.01), and 75 (SD NR) versus 52 (SD NR) respectively at 6 months (p<0.01). This trial could 442 

not be included in the analysis because SDs or interquartile ranges were not reported and the authors did 443 

not respond on our requests for these data. 444 

 445 

Morrison et al.(60) (2017) included 36 patients with clinically diagnosed midportion Achilles tendinopathy that 446 

did not respond to a 6 month course of conservative treatment (including eccentric exercise therapy). 447 

Magnetic Resonance Imaging (MRI) was used to verify the diagnosis. The intervention group was treated 448 

with radiofrequency microdebridement. Automatic timed bursts were applied on the areas of degenerate 449 

tendon during this surgical procedure and no tissue of the tendon was excised. The control group was 450 

treated with traditional surgical decompression applying excision of the areas of the degenerative areas. 451 

Both groups demonstrated a significant improvement in VISA-A score at 6 months follow-up (intervention 452 

group 31 to 60 points and control group 42 to 67 points; p<0.001). SDs were not reported. There was no 453 

significant between-group difference at this time point. There was a disconnection with the rest of the 454 

network and this trial could therefore not be included in the analysis. 455 

 456 

Munteanu et al.(43) (2015) included 140 patients with midportion Achilles tendinopathy. All patients were 457 

instructed to perform a heavy-load calf muscle eccentric exercise program (twice daily for 12 weeks). 458 

Patients in the intervention group received customised foot orthoses and in the control group patients 459 
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received sham foot orthoses (providing negligible mechanical support). There were no significant between-460 

group differences at 3, 6, and 12 months follow-up. 41 of the 140 patients were lost to follow-up at 3 months 461 

and 50 of the 140 patients at 12 months. At the 12 month time point, the mean (SD) VISA-A score was 82 462 

(16) in the intervention group, compared to 79 (20) in the control group. Due to a disconnection with the rest 463 

of the network, this trial could not be included in the analysis. 464 

 465 

Usuelli et al.(57) (2017) included 44 patients with midportion Achilles tendinopathy. The intervention group 466 

received an ultrasound-guided intratendinous injection with stromal vascular fraction (SVF, derived from 467 

abdominal subcutaneous tissue) and the control group received an ultrasound-guided intratendinous PRP-468 

injection. If pain persisted, the injection procedure was repeated after 2 months. There was no significant 469 

between-group difference in mean (SD) VISA-A score at 6 months; 71 (20) in the intervention group, 470 

compared to 71 (21) in the control group. This trial caused a disconnection with the rest of the network and 471 

was therefore not included in the analysis. 472 

 473 

Njawaya et al.(56) (2017) included 31 patients with insertional and/or midportion Achilles tendinopathy. The 474 

intervention group received patient-guided radial shock wave therapy at weekly intervals over 3 to 5 weeks 475 

and the control group received ultrasound-guided shock wave therapy at the same weekly intervals (energy 476 

intensity level 1.4 to 1.8 bars, 2000 pulses per application). There were no significant between-group 477 

differences at 3 and 6 months follow-up. At 6 months, the mean (SD) VISA-A score was 72 (24) in the 478 

intervention group, compared to 70 (20) in the control group. This trial was not included in the analysis 479 

because of the mixed population (both insertional and midportion tendinopathy) included in this study. 480 

 481 

Rompe et al.(45) (2008) included 50 patients with clinically-diagnosed insertional Achilles tendinopathy. The 482 

intervention group received 3 sessions of radial low-energy shock wave therapy at weekly intervals (energy 483 

intensity level 2.5 bars, 2000 pulses per application). Patients in the control group were instructed to perform 484 

a heavy-load calf muscle eccentric exercise program (twice daily for 12 weeks). The mean (SD) 485 

improvement in VISA-A score was 79 (10) in the intervention group compared to 63 (12) in the control group 486 

at 4 months follow-up. This was a significant between-group difference in favour of the intervention group 487 
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(p=0.005). This trial was not included in the analysis because it was the only eligible trial on treatment 488 

effectiveness in an isolated group of patients with insertional Achilles tendinopathy. 489 

 490 

Ebbesen et al.(58) (2018) included 48 patients with Achilles tendinopathy, but did not specify the subtype 491 

(insertional and/or midportion). Patients in the intervention group received a polidocanol (10 mg/mL) injection 492 

at the site where peritendinous Doppler flow was detected. The procedure was performed until 493 

disappearance of peritendinous Doppler flow. Patients in the control group received a lidocain (10 mg/mL) 494 

injection, following the same procedure. After 4 weeks, the procedure was repeated if neovascularization 495 

was still present. There was no significant between-group difference at 3 and 6 months follow-up. The mean 496 

(SD) VISA-A score was 72 (18) in the intervention group, compared to 70 (20) in the control group at 6 497 

months. This trial was not included in the analysis because it was disconnected to any other treatment at 3 498 

months and to the network at 6 months. Additionally, the authors did not specify the subtype of Achilles 499 

tendinopathy. 500 

 501 

Roos et al.(48) (2004) included 47 patients with midportion Achilles tendinopathy in this 3-arm intervention 502 

trial. Patients in the intervention group were advised to wear an anterior night splint every night for 12 weeks 503 

in combination with eccentric calf muscle exercises (twice daily for 12 weeks). Patients in control group 1 504 

were advised to wear the anterior night splint every night for 12 weeks only and patients in control group 2 505 

were instructed to perform the eccentric calf muscle exercise program only (twice daily for 12 weeks). 12 of 506 

the 47 patients were lost to follow-up during the study period. At 3 months, 3 of 8 patients in the intervention 507 

group returned to the same activity level, 1 of 10 in control group 1, and 5 of 8 in control group 2. No 508 

statistical tests were performed. This trial was not included in the analysis because the 3 arms were 509 

disconnected to any other treatment. 510 

 511 

Silbernagel et al.(48) (2001) included 49 patients with midportion Achilles tendinopathy. Patients allocated to 512 

the intervention group were instructed to perform a gradually progressive calf muscle exercise program 513 

combined with stretching exercises (1-3 times per day for 12 weeks). Patients allocated to the control group 514 

were instructed to do an isotonic calf muscle exercise training program combined with stretching exercises (3 515 

times per day for 12 weeks). Primary endpoint of this study was 12 months and 9 of 49 patients were lost to 516 
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follow-up within this period. There was no difference in the percentage of patients that returned to the same 517 

activity level as before their injury. In the intervention group 11 of 20 patients returned to the same activity 518 

level, compared to 6 of 17 in the control group (p-value not presented). This trial could not be included in the 519 

analysis, because it was the only trial reporting return to sports activities at 12 months. 520 

 521 

Auclair et al.(55) (1989) included 215 patients with Achilles tendinopathy, but did not specify the subtype 522 

(insertional and/or midportion). The intervention group received local application of niflumic acid 523 

percutaneous gel (2.5%, 3 times a day for 7 days) and the control group received a similar placebo gel. 524 

There was no difference in resumption of normal sporting activity (intervention group 78%, control group 525 

76%) at the endpoint at 3 weeks. There are multiple reasons why this trial could not be included in the 526 

network; there was uncertainty about the subtype of tendinopathy, the endpoint was at 3 weeks (a trial with 527 

minimum duration of 6 weeks follow-up was included in the analysis of the 3 month follow-up time point) and 528 

it was disconnected to any other treatment in the network. 529 

530 
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Web appendix 11 – Threshold analyses for treatment recommendations (VISA-A 531 

score) in patients with midportion Achilles tendinopathy 532 

 533 

Methods for threshold analysis 534 

We conducted threshold analyses to assess the robustness of NMA recommendations to potential limitations 535 

in the evidence.(70, 71) Such limitations arise because the observed estimates differ from the true effects of 536 

interest, for example due to study biases, sampling variation, or issues of relevance. Threshold analysis 537 

produces an invariant interval representing how much the evidence could change before the 538 

recommendation changes, and what the revised recommendation would be. We performed threshold 539 

analyses for treatment recommendations based on the NMA rankings. We plotted threshold plots and 540 

invariant intervals with a R package.(72, 73)  541 

 542 

Results 543 

 544 

Threshold analyses for treatment class recommendations 545 

VISA-A score at 3 months 546 

We explored the robustness of the recommendation of acupuncture therapy as the most effective treatment 547 

class (Figure 3a); and the robustness of the recommendation of exercise+shockwave therapy as the second 548 

most effective treatment class (Figure 3b). The recommendation for acupuncture was very sensitive to 549 

changes in the Rompe et al.(46) (2009) trial. Changes in the trial outcomes within the confidence limits would 550 

lead to exercise+shockwave therapy as the most effective treatment class (Figure 3a). The recommendation 551 

would also change to exercise+shockwave therapy if the relative effect from Zhang et al.(54) were lower than 552 

11.96. The conclusion that acupuncture therapy and exercise+shockwave therapy were the two most 553 

effective treatment classes seems robust to changes in the evidence (Figure 3b). 554 

 555 

VISA-A score at 12 months 556 

We explored the robustness of the recommendation of exercise+night splint therapy as the most effective 557 

treatment class (Figure 4a); and the robustness of the recommendation of prolotherapy injections+exercise 558 

therapy as the second most effective treatment class (Figure 4b). The first recommendation was sensitive to 559 
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potential changes in the evidence. Changes in trial results within the confidence limits changed the 560 

recommendation to one of: prolotherapy injections therapy, or prolotherapy injections+exercise therapy (Figs 561 

4a and 4b). The exercise therapy class was unlikely to be most effective, and this finding seems robust to 562 

potential changes in the evidence (Figures 4a and 4b).  563 

 564 

Interpretation of threshold results 565 

Threshold analyses showed that it‘s unlikely that any treatment, other than acupuncture therapy or 566 

exercise+shockwave therapy, can be recommended as one of the two best treatments for VISA-A at 3 567 

months. At 12 months, the rankings and threshold analysis suggest that a recommendation for exercise 568 

combined with a night splint or prolotherapy (alone or combined with exercise therapy) as the best two 569 

treatments is robust to a change in the evidence. Furthermore, exercise therapy alone seems unlikely to be 570 

the best treatment.  571 

The threshold findings should be interpreted with caution. Firstly, the threshold method assumes a link 572 

between the NMA evidence and treatment recommendations. Given the substantial overlap in NMA 573 

estimates‘ credible intervals, no hard recommendations could be made. Consequently testing these 574 

recommendations may be tenuous. Secondly, the algabreic approach to threshold analysis only determines 575 

the influence of the evidence on the point estimates and not on uncertainty (note that the ranks show 576 

overlapping 95%CI for treatments in almost all models).(70) The technique is well-suited for showing how 577 

much the evidence on a single comparison (or study) needs to change before a new treatment decision is 578 

reached. It cannot take into account how much of a change in multiple contrasts or studies is needed before 579 

a new treatment decision is reached. Given all included studies were considered to be at high risk of bias, 580 

threshold analyses may be limited when assessing the robustness of treatment recommendations in this 581 

NMA.  582 
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 584 

 585 

 586 

 587 

 588 

 589 

 590 

 591 

 592 

 593 

 594 

 595 

 596 

 597 

 598 

Figure 1a, web appendix 11 – Threshold analysis results for VISA-A score at 3 months, network 1, based on a fixed effect treatment-level model, for most effective treatment. The optimal decision is to 599 
recommend high-volume injection + eccentric exercises (high-dose) (treatment 3) as most effective, and thresholds are obtained where this recommendation changes. The contrast estimate (labelled 600 
―Mean‖  and credible intervals are shown by the black lines. The blue shaded areas show the invariant interval where the recommended treatment does not change, and the treatment that the 601 
recommendation would change to is indicated by the figures either side of the invariant interval. The pink area indicates where the recommendation changes within the credible limits of the current estimates. 602 
Treatment codes are: 1=placebo injection + eccentric exercises (high-dose), 2=autologous blood injection + eccentric exercises (high-dose), 3=high-volume injection + eccentric exercises (high-dose), 603 
4=platelet-rich plasma injection + eccentric exercises (high-dose), 5=eccentric exercises (high-dose; daily exercises), 6=heavy slow resistance exercises, 7=night splint + eccentric exercises (high-dose), 604 
8=continued sports activity + eccentric exercises (high-dose), 9=prolotherapy injections, 10=prolotherapy injections + eccentric exercises (high-dose), 11=shockwave therapy, 12=wait-and-see, 605 
13=shockwave therapy + eccentric exercises (high-dose), 14=acupuncture treatment, 15=mucopolysaccharides supplement + eccentric exercises (high-dose), 16=mucopolysaccharides supplement + 606 
passive stretching, 17=eccentric exercises as tolerated. NT = No Threshold, no change to the evidence in this direction could lead to a new decision. 607 
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 609 

 610 

 611 

 612 

 613 

 614 

 615 

 616 

 617 
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 619 

 620 
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 622 

 623 

 624 

 625 

Figure 1b, web appendix 11 – Threshold analysis results for VISA-A score at 3 months, network 1, based on a fixed effect treatment-level model, for second most effective treatment. The optimal decision 626 
is to recommend High-volume injection + eccentric exercises (high-dose) as most effective, followed by Acupuncture. The thresholds are obtained where the 2nd most effective treatment changes. The 627 
contrast estimate  labelled ―Mean‖  and credible intervals are shown by the black lines. The blue shaded areas show the invariant interval where the optimal set of recommended treatments does not 628 
change, and the treatment that would enter the recommended treatment set is indicated by the figures either side of the invariant interval. The pink area indicates where the recommendations changes within 629 
the credible limits of the current estimates. Treatment codes are: 1=placebo injection + eccentric exercises (high-dose), 2=autologous blood injection + eccentric exercises (high-dose), 3=high-volume 630 
injection + eccentric exercises (high-dose), 4=platelet-rich plasma injection + eccentric exercises (high-dose), 5=eccentric exercises (high-dose; daily exercises), 6=heavy slow resistance exercises, 7= 631 
eccentric exercises (high-dose) + night splint , 8=continued sports activity + eccentric exercises (high-dose), 9=prolotherapy injections, 10=prolotherapy injections + eccentric exercises (high-dose), 632 
11=shockwave therapy, 12=wait-and-see, 13=shockwave therapy + eccentric exercises (high-dose), 14=acupuncture treatment, 15=mucopolysaccharides supplement + eccentric exercises (high-dose), 633 
16=mucopolysaccharides supplement + passive stretching, 17=eccentric exercises as tolerated. NT = No Threshold, no change to the evidence in this direction could lead to a new decision. 634 
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 638 

 639 

 640 

 641 

 642 

Figure 2a, web appendix 11 – Threshold analysis results for VISA-A score at 12 months, based on a fixed effect treatment-level model, for most effective treatment. The optimal decision is to recommend 643 
eccentric exercises (high-dose) + night splint (treatment 3) as most effective, and thresholds are obtained where this recommendation changes. The contrast estimate  labelled ―Mean‖  and credible intervals 644 
are shown by the black lines. The blue shaded areas show the invariant interval where the recommended treatment does not change, and the treatment that the recommendation would change to is 645 
indicated by the figures either side of the invariant interval. The pink area indicates where the recommendation changes within the credible limits of the current estimates. Treatment codes are: 1=eccentric 646 
exercises (high-dose; daily exercises), 2=heavy slow resistance exercises, 3= eccentric exercises (high-dose) + night splint, 4=continued sports activity + eccentric exercises (high-dose), 5=prolotherapy 647 
injections, 6=prolotherapy injections + eccentric exercises (high-dose). NT = No Threshold, no change to the evidence in this direction could lead to a new decision. 648 

  649 
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 655 

Figure 2b, web appendix 11 – Threshold analysis results for VISA-A score at 12 months, based on a fixed effect treatment-level model, for second most effective treatment. The optimal decision is to 656 
recommend eccentric exercises (high-dose) + night splint as most effective, followed by prolotherapy injections + eccentric exercises (high-dose). The thresholds are obtained where the 2nd most effective 657 
treatment changes. The contrast estimate  labelled ―Mean‖  and credible intervals are shown by the black lines. The blue shaded areas show the invariant interval where the recommended treatment does 658 
not change, and the treatment that the recommendation would change to is indicated by the figures either side of the invariant interval. The pink area indicates where the recommendations changes within 659 
the credible limits of the current estimates. Treatment codes are: 1=eccentric exercises (high-dose), 2=heavy slow resistance exercises, 3= eccentric exercises (high-dose) + night splint, 4=continued sports 660 
activity + eccentric exercises (high-dose), 5=prolotherapy injections, 6=prolotherapy injections + eccentric exercises (high-dose). NT = No Threshold, no change to the evidence in this direction could lead to 661 
a new decisi662 

 663 
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