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About this report 

Hyperbaric Oxygen Therapy (HBOT) and Complex Regional Pain 

Syndrome (CRPS) 

 

Published: May 2026 

About the Evidence-Based Practice Group 

The Evidence-Based Practice Group was established to address the many medical and policy 

issues that WorkSafeBC officers deal with on a regular basis. Members apply established 

techniques of critical appraisal and evidence-based review of topics solicited from both 

WorkSafeBC staff and other interested parties such as surgeons, medical specialists, and 

rehabilitation providers. 
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Objectives 

• To determine whether this is any evidence and/or data available regarding the 

development, incidence, and prevalence of Complex Regional Pain Syndrome (CRPS, any 

variety) in the inguinal region. 

Methods 

• A systematic literature search was started on May 25, 2026. 

• This literature search was conducted on commercial medical literature databases, 

including, Medline Epub Ahead of Print, Medline In-Process & Other Non-Indexed 

Citations, Medline Daily Update available through the Ovid platform (1946 to May 22, 

2026), CINAHL Complete (Search completed May 25, 2026), EBM Reviews - Cochrane 

Database of Systematic Reviews 2005 to May 19, 2026, EBM Reviews - ACP Journal Club 

1991 to April 2026, EBM Reviews - Database of Abstracts of Reviews of Effects 1st 

Quarter 2016, EBM Reviews - Cochrane Clinical Answers - May 2026, Cochrane Central 

Register of Controlled Trials April 2026, EBM Reviews - Cochrane Methodology Register 

3rd Quarter 2012, EBM Reviews - Health Technology Assessment 4th Quarter 2016, and 

EBM Reviews - NHS Economic Evaluation Database 1st Quarter 2016 (Search completed 

May 25, 2026), and EMBASE.com (Search completed May 25, 2026). 

• The search was done by employing combinations of keywords. Full search strategies can 

be found in Appendix 2. 

• No limitations on date of publication were implemented in any of these searches. 

• A manual search was also planned and conducted on the references of the articles that 

were retrieved in full. 

Results 

• Search results: 

• Ninety-one published studies were identified through the search - 23 from 

MEDLINE, 8 from CINAHL, 2 from CENTRAL, and 58 from EMBASE. 

• After duplicates were removed, 59 published studies were identified through the 

search - 23 from MEDLINE, two from CINAHL, and 34 from EMBASE. 

• Upon examination of the titles and abstracts of these published studies, there 

were 16 studies thought to be relevant to HBOT as a treatment for CRPS1-16; 15 

papers were excluded due to incorrect population, nine due to incorrect 

intervention, two due to incorrect outcomes, and 17 due to incorrect study 

design. 

• Of the 16 studies that were retrieved in full1-16, one was excluded due to incorrect 

intervention1, four were excluded due to incorrect study design2,3,5,8. Therefore, 

three papers were identified during this search7,9,15. 

• A manual search of the references from the studies selected for full text screening 

revealed two additional papers17,18. 

• Seven systematic reviews4,6,10,12-14,16 and one ongoing trial11 were identified. 

• Therefore, there are five new published studies that are relevant to this 

systematic review update7,9,15,17,18. 

• Study Characteristics: 

• Kiralp et al., (2004) is a randomized controlled trial looking at the effectiveness of 

hyperbaric oxygen (HBOT) therapy for treating patients with complex regional 

pain syndrome (CRPS)9. The treatment group was treated with HBOT at 2.4 ATA 

for 90 min (mean sessions: 15). The within-group analysis showed that in the 
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HBOT group, there was a significant decrease in pain and oedema and a 

significant increase in the ROM of the wrist compared to baseline. The between 

group comparisons compared to control showed that the HBOT group had 

significantly better results in pain outcomes and functional outcomes except for 

wrist extension (P < 0.001). 

• Hajek et al (2024) is a retrospective case series whereby 83 patients with CRPS 

were treated with HBOT7. Patients received HBOT at 2-2.4 ATA for 80-90 min 

(mean sessions: 22). The mean VAS at rest at baseline was 3.2±3.0, while after 

treatment it was 1.6±1.9 (p<0.001). VAS at activity at baseline and post 

treatment was 6.1±2.4 and 3.7±2.4 (p<0.001), respectively. Functional 

assessment of the limb at baseline and post treatment was 7.0±2.0 and 4.3±2.4 

(p<0.001), respectively. Of the 83 patients, 23 cases (29%) identified as having 

a large clinically significant response, and 48 cases (61%) had a partial response 

with minimally important difference. 

• Tuter et al., (1997) is a comparative study whereby 35 patients with CRPS were 

treated by HBOT or the analgesic, Caffetin® (Paracetamol 250 mg, 

Propyphenazone 210 mg, Caffeine 50 mg, Codeine phosphate sesquihydrate 10 

mg)15. The HBOT group was treated with HBOT for 20 treatments at 1.5 ATA for 

an unknown duration. Patients reported pain relief and continued symptom 

improvement at six months while Caffetin® patients only had short term pain 

relief. 

• Cha et al (2025), is a review that looked at HBOT for CRPS that identified an 

additional two studies4. 

• Spiegel et al., (2005) is a case series of five consecutive patients with signs and 

symptoms of clinically diagnosed CRPS17. These patients were treated with HBOT 

for 20 to 30 treatments at 2.4 ATA for 90 min each time. All five patients had 

resolution of the hyperalgesia pain. 

• Zanon et al., (2017), is a single-center per-protocol retrospective study lasting 27 

months looking at use of HBOT for CRPS18. Treatment protocol included HBOT at 

2.4 ATA for 73 min (mean sessions: 47). Complete recovery (subjective feedback 

and clinical evaluation and MRI at three to four weeks after the treatments) 

occurred in 65.32% of patients, improvement occurred in 32.26% while 2.42% 

had no change. 

• Study Quality: 

• Overall, the study quality in general was very low. 

• There was one RCT (level of evidence 1. Appendix 1) while the rest were lower 

levels of evidence (level of evidence 3-4. Appendix 1). 

• Study quality was downgraded to very low due to risk of bias, severe 

methodological limitations and imprecision. 

• All studies were downgraded due to risk of bias via performance and selection 

bias as there were no double blinded studies. 

• Study quality was lowered due to attrition bias in two studies15,18, due to 

reporting bias in three studies15,17,18, and due to detection bias in all five studies. 

• Study quality was lowered due to imprecision for all but one study as they had a 

low number of participants in the included studies (n < 100)18. 

Discussion 

• In total, five studies were found that investigated the use of HBOT for CRPS7,9,15,17,18.  
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• Of note, the only RCT study was completed in 20049 and the newest paper was a 

retrospective case series7. Two studies were not peer reviewed as they were presented 

as conference abstracts17,18. 

• Only one paper refers to using the Budapest criteria for diagnosing CRPS7, therefore 

there could be high rates of misdiagnosis amongst the other papers. 

• Study quality was downgraded to very low due to risk of bias, severe methodological 

limitations and imprecision. 

• Goebbel et al., (2025) is a letter written in response to the review by Cha et al, (2025), 

criticizing the methodological deficiencies of both the review and studies included in the 

review5. 

• Kiralp et al., (2004), states that it included patients diagnosed “within 1.5 months after 

trauma” which is atypical with the usual CRPS disease diagnosis timeline.  Furthermore, 

the 44 male/22 female population is an atypical population as CRPS generally 

disproportionately affects women. 

• The authors further criticized Tuter et al., (1997) a comparative study whereby 35 

patients took either HBOT or Caffetin®. The authors state that outcome definition was 

vague as Tuter et al., state that the HBOT group did better than the Caffetin® group in 

pain relief without further details. 

• Zanon et al., (2017), also exhibited similar outcome clarity issues as they state that of 

the 124 patients, 65.32% had complete recovery, 32.26% improved, unchanged 2.42% 

without defining if specifically mentioning the parameters of how that was determined. 

• Our study quality analysis agrees with the criticism laid out by Goebbel et al. (2025) as 

there were serious methodological issues in every paper as laid out by them. 

• Furthermore, in Cha et al., (2025)’s response to the Goebbel letter, they admit that 

while there is an improvement using HBOT compared to placebo, it was not statistically 

significant3. 

• Hajek et al, (2026)8, also provided a response admitting that Cha et al, (2025) was a 

literature review but not a systematic one. Therefore, the usual conclusions due to the 

rigor of a systematic review cannot be inferred from the Cha et al., (2025) review. 

• Future multicenter, double-blind randomized controlled studies specifically looking at 

patients three to six months after CRPS onset as well as using standardized outcomes 

and comparators are needed. 

Summary 

• A total of five studies were included that investigated the use of Hyperbaric Oxygen 

Therapy (HBOT) for Complex Regional Pain Syndrome (CRPS). However, high-quality, 

high-level evidence was not available. While most studies showed some improvement in 

pain outcomes using HBOT albeit not significantly, severe methodological issues 

throughout suggest interpreting these results with extreme caution. Future well designed 

high quality randomized controlled studies should be conducted to determine the 

effectiveness of HBOT for CRPS. 
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Appendix 1 

WorkSafeBC — Evidence-Based Practice Group levels of evidence (adapted 

from 1-6) 

 

1 
Experimental, randomized controlled trial (RCT), systematic review RCTs with or 

without meta-analysis. 

2 
Evidence from controlled trials without randomization (quasi-experimental studies) or 

systematic reviews of observational studies. 

3 
Evidence from cohort or case-control analytic studies, preferably from more than 1 

centre or research group. 

4 
Evidence from comparisons between times or places with or without the intervention. 

Dramatic results in uncontrolled experiments.  

5 
Opinions of respected authorities, based on clinical experience, descriptive studies or 

reports of expert committees based on scientific evidence.  
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Appendix 2 

Search 1. Search strategy for MEDLINE (via OVID) 

Ovid MEDLINE(R) and Epub Ahead of Print, In-Process, In-Data-Review & Other Non-Indexed Citations, Daily 
and Versions 1946 to May 22, 2026 

  

1 hyperbaric.ti,ab. 17087 

2 HBOT.ti,ab. 1711 

3 hyperbaric oxygenation/ 13427 

4 or/1-3 20538 

5 exp Complex Regional Pain Syndromes/ 6231 

6 "complex regional pain syndrome*".tw. 4268 

7 crps.tw. 3590 

8 (Post traumatic adj1 (algodystrophy or dystrophy or 

neurodystrophy or osteoporosis or pain syndrome)).tw. 

55 

9 "Minor causalgia".tw. 8 

10 "Transient migratory osteoporosis".tw. 9 

11 "Peripheral trophneurosis".tw. 0 

12 "Sudeck's Osteodystrophy".tw. 7 

13 "Neurovascular dystrophy".tw. 25 

14 ((Major or mitchell*) adj1 causalgia).tw. 6 

15 Sympathalgia.tw. 21 

16 Chronic traumatic oedema.tw. 0 

17 Sympathetic dystrophy syndrome.tw. 225 

18 Sudeck atrophy.tw. 9 

19 algodystrophy.tw. 440 

20 algoneurodystrophy.tw. 56 

21 "painful post traumatic osteoporosis".tw. 0 

22 "painful post traumatic dystrophy".tw. 0 

23 "shoulder-hand syndrome".tw. 334 

24 or/5-23 9211 

25 4 and 24 23 
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Search 2. Search strategy for CINAHL (via EBSCO) 

 

1 (MH "Complex Regional Pain Syndromes+")  2481 

2 "complex regional pain syndrome*"  2442 

3 "crps"  1839 

4 (Post traumatic N1 (algodystrophy or dystrophy or neurodystrophy 

or osteoporosis or pain syndrome))  

30 

5 "Minor causalgia"  1 

6 "Transient migratory osteoporosis"  5 

7 "Peripheral trophneurosis"  0 

8 "Sudeck’s Osteodystrophy"  1 

9 "Neurovascular dystrophy"  3 

10 ((Major or mitchell*) N1 causalgia)  1 

11 Sympathalgia  0 

12 Chronic traumatic oedema  2 

13 Sympathetic dystrophy syndrome  134 

14 Sudeck atrophy  727 

15 algodystrophy  25 

16 algoneurodystrophy  8 

17 "painful post traumatic osteoporosis"  2281 

18 "painful post traumatic dystrophy"  424 

19 "shoulder-hand syndrome"  748 

20 "reflex sympathetic dystrophy"  2184 

21 S20 OR S19 OR S18 OR S17 OR S16 OR S15 OR S14 OR S13 OR 

S12 OR S11 OR S10 OR S9 OR S8 OR S7 OR S6 OR S5 OR S4 OR 

S3 OR S2 OR S1 

3490 

22 (MH "Hyperbaric Oxygenation") 2771 

23 TI("hyperbaric") or AB("hyperbaric")  2914 

24 TI("HBOT") or AB("HBOT")  404 

25 S22 OR S23 OR S24 3965 

26 S25 AND S21 8 
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Search 3. Search strategy for CENTRAL (via OVID) 

 

 

  

1 hyperbaric.ti,ab. 5115 

2 HBOT.ti,ab. 407 

3 hyperbaric oxygenation/ 664 

4 or/1-3 5161 

5 exp Complex Regional Pain Syndromes/ 435 

6 "complex regional pain syndrome*".tw. 752 

7 crps.tw. 590 

8 (Post traumatic adj1 (algodystrophy or dystrophy or 

neurodystrophy or osteoporosis or pain syndrome)).tw. 

11 

9 "Minor causalgia".tw. 1 

10 "Transient migratory osteoporosis".tw. 1 

11 "Peripheral trophneurosis".tw. 1 

12 "Sudeck's Osteodystrophy".tw. 1 

13 "Neurovascular dystrophy".tw. 3 

14 ((Major or mitchell*) adj1 causalgia).tw. 0 

15 Sympathalgia.tw. 1 

16 Chronic traumatic oedema.tw. 1 

17 Sympathetic dystrophy syndrome.tw. 12 

18 Sudeck atrophy.tw. 7 

19 algodystrophy.tw. 34 

20 algoneurodystrophy.tw. 14 

21 "painful post traumatic osteoporosis".tw. 0 

22 "painful post traumatic dystrophy".tw. 0 

23 "shoulder-hand syndrome".tw. 133 

24 or/5-23 1150 

25 4 and 24 2 
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Search 4. Search strategy for EMBASE (via Embase.com) 

 

1 'complex regional pain syndrome'/exp 13818 

2 'complex regional pain syndrome':ti,ab 6248 

3 'crps':ti,ab 5821 

4 'post traumatic next/1 (algodystrophy or dystrophy or 

neurodystrophy or osteoporosis or pain syndrome)':ti,ab 

0 

5 'minor causalgia':ti,ab 10 

6 'transient migratory osteoporosis':ti,ab 15 

7 'peripheral trophneurosis':ti,ab 0 

8 'sudeck osteodystrophy':ti,ab 1 

9 'neurovascular dystrophy':ti,ab 27 

10 '(major or mitchell*) next/1 causalgia':ti,ab 0 

11 'sympathalgia':ti,ab 21 

12 'chronic traumatic oedema':ti,ab 0 

13 'sympathetic dystrophy syndrome':ti,ab 269 

14 'sudeck atrophy':ti,ab 17 

15 'algodystrophy':ti,ab 651 

16 'algoneurodystrophy':ti,ab 88 

17 'painful post traumatic osteoporosis':ti,ab 0 

18 'painful post traumatic dystrophy':ti,ab 0 

19 'shoulder-hand syndrome':ti,ab 464 

20 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR 

#10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17 OR 

#18 OR #19 

16358 

21 'hyperbaric oxygen therapy'/exp 23913 

22 'high pressure oxygen':ab,ti OR 'high tension o2':ab,ti OR 'high 

tension oxygen':ab,ti OR 'hyperbaric medicine':ab,ti OR 'hyperbaric 

o2':ab,ti OR 'hyperbaric oxygen':ab,ti OR 'hyperbaric 

oxygenation':ab,ti OR 'hyperbaric oxygenisation':ab,ti 

OR 'hyperbaric oxygenization':ab,ti OR 'oxygen, hyperbaric':ab,ti 

OR 'hbot':ab,ti 

16739 

23 #21 OR #22 25678 

24 #20 AND #23 58 

 

 

 


