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Abstract 
 

Complex Regional Pain Syndrome type I, formerly known 
as reflex sympathetic dystrophy (CRPS/RSD) is a 
debilitating neuropathic pain syndrome. Pain in CRPS/RSD 
is disproportionate to the inciting event, and in many cases 
CRPS/RSD-related pain does not respond to conventional 
therapy. The anodal transcranial direct current stimulation 
(tDCS) has been shown to alleviate intractable pain in 
CRPS/RSD as well as in some other chronic pain 
syndromes, while the cathodal tDCS has been shown to 
reduce experimentally-induced pain in healthy subjects. Up 
to date, there is no published evidence of the analgesic 
efficacy of cathodal tDCS over the somatosensory cortex 
for chronic pain. Here, we report our findings from cathodal 
stimulation over the somatosensory cortex as compared 
with “traditional” anodal stimulation over the motor cortex, 
applied in clinical settings to a patient with intractable 
CRPS/RSD–related chronic pain in lower limb. The patient 
received one block of anodal tDCS over the motor cortex 
and one block of cathodal tDCs over the somatosensory 
cortex. The period between the two blocks was 6 weeks. 
Each block consisted of 5 sessions on 5 consecutive days, 
and the current at intensity of 2 mA was delivered for 20 
min. Both cathodal tDCS over the somatosensory cortex 
and anodal tDCS over the motor cortex resulted in 
significant pain relief. However, the patient favored the 
cathodal stimulation. Our findings suggest that it is 
clinically meaningful to further evaluate the analgesic 
potential of cathodal tDCS by conducting sham-controlled 
studies in larger samples of patients. 
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Introduction 
 

Complex Regional Pain Syndrome type I (CRPS I), 
formerly known as reflex sympathetic dystrophy 
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(RSD), and Complex Regional Pain Syndrome type 
II, formerly known as causalgia (CRPS II), are 
debilitating neuropathic pain syndromes. Web-based 
epidemiological survey of CRPS/RSD conducted in 
the USA between 2004 and 2005 (www.rsdsa.org) 
indicates that 93% of CRPS/RSD patients experience 
neuropathic pain from the time of diagnosis, and that 
the CRPS-related pain substantially deteriorates 
quality of life in the majority of the patients (95% of 
responders), with a disability rate of 60%. Typically, 
spontaneous pain in CRPS is not limited to the 
territory of a single peripheral nerve and is 
disproportionate to the inciting event (1). Moreover, 
in many CRPS patients, pain does not respond to 
conventional treatment. A rationale for using 
modulation of cortical excitability in patients with 
treatment-resistant chronic pain is based on the 
evidence that patients with chronic pain may develop 
pathological changes in the excitability of the 
somatosensory and motor cortices, and that 
normalization of the cortical excitability has been 
paralleled by pain relief (2-4). 

Up to date, all published protocols that use tDCS 
to alleviate chronic pain (5-11) delivered anodal 
(excitatory) tDCS stimulation over the motor cortex. 
Cathodal (inhibitory) stimulation over the 
somatosensory cortex has shown to decrease pain 
ratings in experimentally-induced acute pain in 
healthy subjects (12). As there are substantial 
differences in mechanisms underlying the acute, 
experimentally induced pain vs. chronic spontaneous 
pain, it could not be predicted to which extent the 
findings from cathodal stimulation in healthy subjects 
with experimentally-induced pain would apply to 
patients with chronic pain conditions. There is no 
published evidence of the analgesic efficacy of 
cathodal tDCS over the somatosensory cortex for 
chronic pain. Here, we report our findings from 
cathodal stimulation over the somatosensory cortex as 
compared with “traditional” anodal stimulation over 
the motor cortex, applied to a patient with intractable 
chronic pain of lower limb due to CRPS/RSD.  

 
 

Case study 
 

The patient is a 55 year old Caucasian male with no 
prior significant past medical or psychiatric history. 

The onset of pain was triggered by a surgical 
procedure done to repair an injury to the knee that he 
sustained while working as a New York City Police 
Officer in 1998. During 2003-2007, he underwent 
multiple drug trials included e.g. lamotrigine, fentanyl 
patch, hydrocodone/acetominophen, oxycodone ER, 
methadone, gabapentine, lidocaine and ketamine 
infusions. The treatments resulted in either dose-
limiting side-effects or sub-optimal pain relief. At the 
time when the patient opted to receive tDCS to 
alleviate his CRPS-related neuropathic pain, his pain 
was severe despite high doses of pain medication 
taken on daily basis. Here, we report results from one 
block of anodal tDCS over the motor cortex and a 
consecutive block of cathodal tDCs over the 
somatosensory cortex. The period between the two 
blocks was six weeks. Each block consisted of five 
sessions on five consecutive days, the current at 
intensity of 2 mA was delivered for 20 min, with two 
saline-soaked (9 mg NaCl/liter) sponge electrodes, 
size 25 cm2, and the current density was 0.08 mA/cm2 
in both conditions (anodal, cathodal). A non-
parametric permutation test was used to obtain the p-
values for the correlation between level of pain and 
time. 

 
 

Results 
 

As shown at figure 1A, the cathodal tDCS over the 
somatosensory cortex resulted in significant decrease 
of pain over time (r = -0.92, p= 0.03). The effect was 
cumulative, with the pattern similar to the analgesic 
effect of anodal stimulation (figure 1B), r = -.96, p = 
0.02. Neither cathodal nor anodal stimulation elicited 
any substantial side-effects. During both types of 
stimulation, the patient reported mild tingling and 
mild burning under the electrodes. The sensation 
faded immediately after the end of stimulation. 
Although both modalities (cathodal, anodal) yielded 
comparable results, i.e. lead to significant pain relief, 
the patient favored the cathodal stimulation, 
describing the effect as “more stable”, “less flare-ups 
of pain during hours immediately after the 
stimulation”, and “calming effect on his mood”. 
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A) Cathodal tDCS 

 
B) Anodal tDCS 

Figure 1 A,B. Effect of anodal tDCS over the motor cortex (A), and cathodal tDCS over the somatosensory cortex (B) in a 
CRPS/RSD patient. Pain relief was induced by a block (5 tDCS sessions on 5 consecutive days) of either cathodal tDCS over the 
somatosensory cortex (A), or anodal tDCS over the motor cortex (B) at intensity of 2 mA for 20 min, using saline-soaked sponge 
electrodes, size 25cm2. The interval between the two blocks of stimulation was 6 weeks. Both modalities (cathodal tDCS over the 
somatosensory cortex and anodal tDCS over the motor cortex) resulted in significant pain relief. 
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Conclusions 
 
• Both cathodal stimulation over the 

somatosensory cortex and anodal stimulation 
over the motor cortex resulted in significant 
relief in this patient with CRPS/RSD. 

• The procedure was well tolerated by the 
patient and did not elicit any substantial side 
effects. 

• Although both procedures (anodal and 
cathodal tDCS) yielded similar results, 
leading to significant pain relief, the patient 
favored the cathodal stimulation. 

• Our findings suggest that it is clinically 
meaningful to further evaluate the analgesic 
potential of cathodal tDCS over the 
somatosensory cortex, by conducting sham-
controlled studies in larger samples of 
patients with various chronic pain 
syndromes. 
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