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ObjECtivE The aim of this study was to investigate the effect of acupuncture on pain, mediators of inflammation and skin surface 
temperature. 
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Complex regional pain syndrome type1 (CRPS1) according to diagnostic criteria of Bruehl:

• Local inflammation has been shown to be present in the CRPS1-affected limb as reflected by increased levels of cytokines TNF-α and 
IL-6 in blister fluid.

•  Videothermography also displays disturbed tissue blood distribution as a result of inflammation. 
Until now an adequate pharmaceutical treatment regimen is not available for CRPS1 patients in the acute phase of the disease.

intROduCtiOn

• 20 patients randomization
  12 verum acupuncture: affected vs. unaffected limb
   8 sham acupuncture: affected vs. unaffected limb
• 12 sessions of manual verum acupuncture or sham acupuncture 

in a 3-month period
• VAS pain scores
• Video thermographs
• Levels of TNF-α and IL-6 in skin blister fluids at baseline and end 

of treatment
• Patients in each group treated during 18 week period, i.e. once week-

ly in the first 6 weeks, followed by one treatment every two weeks
• Treatment lasted 30 minutes
• Blinding:  acupuncturist was not blinded to the treatment. 

Patients were blinded to the treatment assigned.  Independent 
investigators blinded to the treatment, assigned performed fol-
low-up data collection 

• Statistics: paired sample t-test
Pain scores and video thermographs were measured at least one week 
after and just before the next treatment, to include possible results of the self-healing processes of the body and exclude the increase of the 
skin temperature and pain score immediately after acupuncture treatment. 

mEthOdS

• Self-reported pain scores
• Levels of IL-6 and TNF-α in skin blister fluid.
• Skin temperature calculated from a video thermograph

OutCOmES

Background characteristics did not differ between the two groups. 
In each group only one patient had CRPS1 in a lower extremity. 
• Table 3. After both verum and sham acupuncture treatment a 

reduction in VAS-pain was observed compared to before treatment 
but the difference reached statistical significance for the verum 
group only (p < 0.05). 

• Table 4 shows the values of IL-6 and TNF-α in blisters induced in 
the CRPS1-affected limb and the contra lateral control limb before 
treatment (P<0.01 and P<0.05 respectively).  Before treatment, the 
IL-6 values differed significantly between the verum group and the 
sham group. After treatment, IL-6 and TNF-α blister fluid levels did 
not differ significantly between sham versus verum acupuncture.

• Table 5. Temperature changes in average temperature of the whole 
skin surface, measured by videothermography, were found both 
in the CRPS1-affected and the contra lateral extremities after ver-
um acupuncture treatment but not after the sham acupuncture 
treatment.

RESultS

The use of acupuncture as an adjunct therapy for CRPS seems plau-
sible. There is growing evidence in the literature that the anti-inflam-
matory actions of acupuncture are mediated via the reflexive inhibi-
tion of the innate immune system and decrease levels of IL-6, TNF-α 
and other pro-inflammatory cytokines. An increase in cytokine lev-
els in response to trauma may be regarded as a physiological pro-
cess, characterized by the rapid up-regulation of pro-inflammatory 
cytokines.  Seen in this light, CRPS1 might be due to a stagnated and 
disturbed regulation of the inflammatory response, resulting in an 
imbalance in pro- and anti-inflammatory cytokines. Another inter-
pretation is that the cytokine imbalance is not a proximate cause, 
but rather a reflection of a predisposition to CRPS1 in patients with 
a pro-inflammatory cytokine profile.

diSCuSSiOn

The preliminary results of our study suggest that Traditional Chinese 
acupuncture might provide an additional treatment approach to 
CRPS1 patients who do not respond well to any experimental phar-
maceutical treatment regimen. The main benefit lies in pain relief.  
The differences in temperature between the affected hand and the 
healthy hand decreases significantly after verum acupuncture treat-
ment: verum acupuncture might be a complimentary way of treat-
ing CPRS type 1. However, no difference in temperature reduction 
between the verum and sham treatment group was found.

COnCluSiOnS

vAS pain score

Before 
treatment

After 
treatment

Verum Acupuncture 5.43 + 1.03 3.29 + 1.02 *

Sham acupuncture 4.33 +  1.48 2.67 + 0.88

Table 1.  Outcome measurements of the VAS-pain score. 
A significant difference was demonstrated after treatment compared to before  
treatment in the verum acupuncture group only. 

Means ± SEM, 
*P < 0.05 ‘after treatment’ vs. ‘before treatment’.

il-6  pg/ml blister fluid, medians (ranges)

CRPS 1 Control

Before 
treatment

After 
treatment

Before 
treatment

After 
treatment

Verum Acupuncture 7 #
(1-246)

26 #
(2-106)

2
(1-11)

3
(1-53)

Sham acupuncture 38 #
(1-300)

27
(5-324)

3
(1-53)

5
(1-91)

tnFα pg/ml blister fluid, medians (ranges)

CRPS 1 Control

Before 
treatment

After 
treatment

Before 
treatment

After 
treatment

Verum Acupuncture 15
(5-355)

28
(5-145)

12
(2-170)

19
(6-24)

Sham acupuncture 21
(16-795)

40
(5-100)

57
(5-315)

9
(4-271)

Table 2. Outcome measurements of mediators of inflammation. 
Significant differences were demonstrated in IL-6 levels between the CRPS-affected limb and the contra lateral control 
limb. No differences were demonstrated between treatment groups and between ‘before treatment’ and ‘after  
treatment’.

# P < 0.05 CRPS1-affected vs. contra lateral IL-6

Data in pg/ml blister fluid, medians and (ranges)

video-thermography mean temperature °C, means ± SEm

CRPS 1 Control

Before 
treatment

After 
treatment

Before 
treatment

After 
treatment

Verum Acupuncture 31.3 ± 1.0 29.9 ± 1.2 * 31.7 ± 0.8 29.8 ± 1.0 *

Sham acupuncture 31.2 ± 1.3 30.9 ± 1.4 30.5 ± 1.4 30.9 ± 1.3

Table 3. Outcome measurements of Videothermography. 
A significant  reduction in temperature was demonstrated after treatment compared to before treatment in the verum 
acunpuncture group. No differences were demonstrated between the CRPS1 and the control limb and between  
treatment groups.

Average temperature in °C, means ± SEM
*P < 0.02 ‘after treatment’ vs.’ before treatment’
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Neurological explanation of 
CRPS type 1

Complex Regional Pain Syndrome type 1

Video-thermography of both 
hands in a plexiglas frame at 
heart level.
Significant correlation bet-
ween number of pixels right 
hand and left hand.

Videothermograph

Matrix: 20 verum acupuncture points:
- Meridian Puncture, Extra-points
- Ju Ci – contra-lateral puncture
- TCM indications: trauma, emotions, 

blood stagnation etc.
- Ah-Shi points: the actual location of 

blockage and stagnation
Registration: Consort / Stricta

Continuing pain which is 
disproportionate to any inciting 
event
And 

Exclusion of other 
reasons for pain or 
dysfunction 
And 

Patient reports presence of 
at least one symptom in 
each category 
And 

Doctor reports at least 
one sign of two or more 
categories

1. Vasomotor Temperature asymmetry and / or skin colour asymmetry

2. Sensory Hyperalgesia or allodinia

3. Sudomotor / oedema Oedema and / or  sweating changes and / or sweating asymmetry

4. Motor / trophic Impairment of motor function, including weakness, tremor, and dystonia. 
Atrophy of the hair, nails, and other soft tissues. Alterations in hair growth. Loss 
of joint mobility and range of motion

Photos: making skin blisters

T0, T6, T12: Skin temperature measured 
from a video thermograph in a CRPS1- 
patient, affected vs. unaffected limb


