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1  |   BACKGROUND

Complex regional pain syndrome is an intractable chronic 
pain which affects a limb or region of the body. Bier block 
successfully managed the pain of CRPS type 1 and had a 
positive impact on daily functioning, sleep, and performing 
routine activities.

Complex regional pain syndrome (CRPS) is a challenging 
chronic pain disorder identified after an aberrant response to 
trauma or surgery, but it can also occur spontaneously.1 This 
syndrome is characterized by exaggerated burning pain, al-
lodynia, edema, sudomotor dysfunction, joint stiffness, and 
trophic changes in hair and nails.2 The estimated incidence 
of this syndrome is 5.46 to 26.2 per 100,000 people annu-
ally, and it occurs three times more often in females.3 There 
are two types of CRPS. CRPS type 1, also known as reflex 
sympathetic dystrophy, is not associated with nerve injury; 
it is identified following a major trauma, such as surgery or 
bone fracture, or a minor trauma, such as sprain or bruise in 

a limb or remote body area.2 CRPS type 2, also known as 
causalgia, involves objective injury to a specific peripheral 
nerve or one of its branches and is usually caused by trauma.4 
In this syndrome, the areas of pain may not correspond to the 
anatomic distribution of the injured peripheral nerve. There 
is no single test to confirm CRPS. It is diagnosed based on 
history, physical examination, and differentiation from other 
causes. Currently, the pathophysiology of CRPS is not fully 
understood. The literature indicates that different pathophysi-
ologic mechanisms are involved in CRPS, such as central and 
peripheral sensitization, altered sympathetic function, de-
creased density of C and Aδ fibers, increased inflammatory 
mediators, altered vasomotor function, genetic susceptibility, 
and psychological factors.5 Because multiple mechanisms are 
involved in CRPS, the therapeutic strategies for treating this 
syndrome are varied. Multidisciplinary approaches such as 
pain management and psychological support can be effective 
in improving management of these cases. It has been shown 
that one third of CRPS cases have achieved full recovery with 
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current therapeutic strategies.6 Currently, the management of 
CRPS includes medications, physical, occupational, psycho-
logical therapies, and interventional modalities. However, 
these therapies might not be completely effective in con-
trolling CRPS or achieving full pain relief and restoring 
daily functioning.7 Medications include nonsteroidal anti-
inflammatory drugs (NSAIDs), antidepressants, calcium 
channel blockers, anticonvulsants, N-methyl-D-aspartate 
(NMDA) receptor antagonists, corticosteroids, opioids, and 
intravenous immunoglobulins (IVIG). Interventional thera-
pies for the management of CRPS include stellate ganglion, 
brachial plexus block, lumbar sympathetic block, spinal cord 
stimulation, and peripheral nerve stimulation.8 Sympathetic 
block is a well-established strategy for controlling the syn-
drome in these patients, but there is no specific protocol for 
selecting subjects who respond appropriately to this proce-
dure.9 It has been shown that nerve blocks may be effective 
for the diagnosis and treatment of CRPS cases with severe 
pain, allodynia, and vasomotor changes that do not respond 
to pharmacotherapies.10 Patients who do not respond to nerve 
blocks may show improvement with spinal cord stimulation 
or peripheral nerve stimulation.2 Destructive sympathectomy 
such as radiofrequency, chemical, and surgical techniques 
is a controversial treatment for CRPS, because no proper 
response to pain control or the development of a new pain 
syndrome may arise after this procedure.11 Therefore, some 
studies have recommended that destructive sympathectomy 
be performed if nerve blocks and spinal cord stimulation 
fail.10 Intravenous regional anesthesia (Bier block) is a re-
liable and cost-effective procedure for operative procedures 
on the extremities. It is performed on an ambulatory basis 
and has a success rate of 94%–98%.12 This paper details the 
treatment of a CRPS type 1 patient who had tried various 
therapies and interventions which were ineffective and were 
successfully managed with Bier block.

2  |   CASE PRESENTATION

A 36-year-old female patient without a past medical history 
was referred to a multidisciplinary pain clinic at our center 
for severe intractable pain in her right arm, wrist, and hand. 
Progressive pain developed in our case one month after or-
thopedic surgery on her forearm. She suffered a consistent 
severe stabbing and shooting pain, hyperalgesia, and allo-
dynia with cramping and numbness in her right upper limb 
which interfered with her sleep. On physical examination, 
severe intractable pain, allodynia, hyperalgesia, skin temper-
ature and color asymmetry, edema, and trophic changes in 
the nails of the right upper limb were identified. Full flexion, 
extension, and abduction at the right shoulder, elbow, and 
wrist were restricted. Neurological examination was normal. 
Magnetic resonance imaging, X-ray, laboratory blood tests, 

and work-up identified no pathology, thus supporting the di-
agnosis of CRPS. Thrombosis was ruled out through a color 
Doppler ultrasound. A nerve conduction study showed no 
significant difference between the right and left upper limbs. 
The patient's pain score was 10 out of 10 on the numeri-
cal rating scale (NRS), where 0 is the total absence of pain 
and 10 is the worst pain imaginable. Her quality of life had 
clearly deteriorated. CRPS type 1 was diagnosed according 
to the International Association for the Study of Pain (IASP) 
criteria.6 The patient took tramadol HCL 100 mg, celecoxib 
200 mg, pregabalin 75 mg, and amitriptyline 25 mg, but they 
had no effect. She received a stellate ganglion block (SGB) 
with 2 ml bupivacaine HCL 0.5% and 2 ml of lidocaine 2% 
and reported a significant decrease in pain (NRS improved 
from 10 to 3) for 6  days after block. The patient tolerated 
this procedure well, but her pain returned after one week. As 
before, the pain was severe and constant and interfered with 
her sleep. The patient then underwent pulsed radiofrequency 
(PRF) of stellate ganglion one month later with RF current 
for 20 milliseconds at 2 Hertz and maximum electrode tem-
perature below 42°C for a total duration of 120 seconds, but 
her pain again returned after one week and was severe, con-
stant, and interfered with sleep. The patient underwent a bra-
chial plexus block through the axillary block approach, but it 
was ineffective. Six months later, she received authorization 
for a Bier block, which she underwent with 20 ml lidocaine 
0.5% and 8 mg dexamethasone. This procedure was well tol-
erated, and for six months after the procedure, the patient's 
pain decreased more than 80% with her pain score reduced 
to 3 on the NRS and a near-normal performance status for 
daily activities.

3  |   DISCUSSION AND 
CONCLUSIONS

The case reported herein had severe pain, allodynia, temper-
ature and color asymmetry, edema, and trophic changes in 
the fingernails of her right upper limb and met the diagnostic 
criteria for CRPS type 1 based on the IASP criteria.6 Various 
treatments including medications, physical therapy, and SGB 
did not help. Because previous studies have established that 
nerve blocks may improve the signs and symptoms of CRPS, 
a Bier block was thought to be a good treatment alternative 
and had a positive impact on our patient's intractable pain, 
sleep, and daily activities. According to previous studies, 
the management of patients with CRPS is complex. The lit-
erature reports that a multimodal approach is the mainstay 
of management in these patients. NSAIDs, antidepressants, 
anticonvulsants, corticosteroids, IVIG, and interventional 
approaches such as epidural, peripheral nerve, and various 
sympathetic blocks accompanied by physical therapy have 
some positive effects on the signs and symptoms of CRPS; 
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however, only a few studies have been successful in treating 
patients with CRPS.10 Frequently, therapeutic regimes for 
CRPS are derived from the treatment of patients with neu-
ropathic pain. Based on the latest IASP definition of neu-
ropathic pain, however, CRPS type 1 is not included in this 
category.13 NSAIDs comprise the primary therapy started for 
CRPS type 1 patients before they are referred to a specialized 
pain clinic. The efficacy of these agents is not exactly clear 
in CRPS.14 Moreover, the evidence that other medications 
such as opioids, lidocaine, and botulinum toxin injections are 
effective in the management of severe pain in CRPS subjects 
is insufficient.15 Some studies have reported tricyclic anti-
depressant agents, gabapentinoid drugs, and norepinephrine 
serotonin reuptake inhibitor (SNRI) agents as being effective 
in controlling the signs and symptoms of CRPS patients.15 
Nevertheless, many CRPS patients, including our case, are 
resistant to these agents. Our patient was resistant to all such 
medications, including celecoxib 400 mg, tramadol 200 mg, 
nortriptyline 25 mg, and pregabalin 150 mg daily. Based on 
the author's clinical experiences, SGB with bupivacaine pro-
vides an average of 5–7 days of pain relief.16 Ferrillo showed 
that SGB with liposome bupivacaine provided approximately 
18–21 days of pain relief. He concluded that the administra-
tion of SGB should always be considered early in the man-
agement of CRPS, because it may help reverse progression 
if used proactively.17 SGB was performed for our patient and 
determined that the mean duration of pain relief with bupiv-
acaine 0.5% HCL/lidocaine 2% was 6 days. The duration of 
pain relief after PRF of stellate ganglion in our case was one 
week. Previous studies have reported that a brachial plexus 
block as a single block or continuous infusion through a cath-
eter inserted with local anesthesia and an additive such as 
steroids or morphine can treat the pain of CRPS patients.18 
Wong and Wilson reported pain relief with a brachial plexus 
catheter using the axillary approach in a patient with severe 
CRPS.19 An interscalene block was evaluated and reported 
to be as effective as SGB for the management of severe pain 
in a patient with CRPS.18 Kingery used an interscalene block 
with an infusion pump of bupivacaine for a period of 3 to 
6 months and showed good results in patients with CRPS.20 
Fallatah reported the successful management of CRPS type 1 
using a single interscalene brachial plexus block and showed 
dramatic improvement after one injection.21 The case re-
ported herein underwent a brachial plexus block through an 
axillary block approach, and this procedure was ineffective. 
Because of the good results of various nerve blocks in the 
treatment of CRPS patients, we decided to use a Bier block 
in our patient who was resistant to medications and the 
SGB block. The Bier block is a reliable, easy to perform, 
and cost-effective method for procedures on the extremities 
with success rates of 94% to 98%.12 Various adjutants such 
as opioids and steroids have been added to local anesthesia 
to improve block reality.12 There are different suggested sites 

for the action of a Bier block. One study reported that local 
anesthetics act on major nerve trunks, while two other studies 
indicated that the main site of action of the local anesthetic 
in a Bier block is on the smaller nerves and possibly the sen-
sory nerve endings.21,22 Due to the complex manifestation of 
CRPS and its nondermatomal involvement, we thought that 
perhaps the Bier block method, which is effective on small 
nerve and sensory nerve endings, could reduce the pain of 
CRPS patients. Our patient underwent a Bier block with li-
docaine 0.5% and 8 mg dexamethasone, and she experienced 
relief from the constant, debilitating pain of CRPS for the 
six-month follow-up period. Moreover, the procedure had a 
positive impact on the patient's sleep and daily functioning. 
We think that repeating this block several times at intervals 
of several months may keep the patient painless for a longer 
period of time. Due to the complex pathophysiology of 
CRPS, many studies on the management of these patients are 
ongoing.23-26 However, there are still many questions about 
the mechanism and treatment of this syndrome. It is hoped 
that with the use of various methods of pain reduction, more 
help can be given to this group of patients. In conclusion, the 
Bier block was successful in the pain management of CRPS 
type 1 and had a positive impact on daily functioning, sleep, 
and the performance of routine activities for a period of sev-
eral months.
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