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Abstract 
Neural blockade has been used as the single method to anesthetize a part of the body or 

used in combination with general anesthesia to lessen perioperative pain. Currently, nerve blocks are 
used for diagnostic, prognostic, therapeutic and prophylactic proposes for management of chronic, 
acute and cancer pain in a Pain Clinic. Reviewing the records of the 3,349 patients at Siriraj Pain 
Clinic, we found 2,662 and 687 cases had chronic and acute pain problems respectively, and only 
646 patients were treated with anesthetic interventions during 1990 to 1998. They consisted of 317 
male and 329 female. The techniques included stellate ganglion block, paravertebral nerve block, 
celiac plexus block, hypogastric plexus block, mesenteric plexus block, sacral nerve block, epidural 
steroid, lumbar sympathectomy, first and second thoracic sympatholysis, facet joints injection, 
sacroiliac joint injection, intravenous regional block with guanethidine or ketanserin, continuous 
opioid infusion, intravenous lidocaine infusion, and a phentolamine test. The common problems of 
pain included brachial plexus injury, chronic spinal pain, herpetic neuralgia, ischemic pain, central 
post-stroke pain, and causalgia. This retrospective review showed that 38 per cent of them reported 
50 per cent pain relief with temporary effect. 34 per cent experienced good and satisfactory pain 
relief while 9 per cent reported excellent pain relief. 17 per cent did not gain benefit from any tech­
nique of pain relief and about 2 per cent could not be evaluated due to they did not return for 
follow-up. One serious complication after thoracic sympatholysis was brachial plexus injury. The 
neural blockade is proven to be one of the useful adjunct in the management of chronic pain but the 
selection of the technique is subjected to its critical appraisal. 
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Initially, the technique of neural blockade 
was used alone to anesthetize a part of the body or 
used in combination with general anesthesia to lessen 
pain from surgical procedure intraoperatively. Cur­
rently, nerve blocks are also used for diagnostic, 
prognostic, therapeutic and prophylactic purposes to 
treat chronic, acute and cancer pain in the Pain Clinic. 
According to the 3,349 patient records reviewed, 2,662 
and 687 cases had chronic and acute pain problems 
respectively; only 646 patients were treated with 
anesthetic interventions during 1990 to 1998. Three 
hundred seventeen were male, and three hundred 
twenty nine were female patients. This retrospective 
review aims to study the benefit and roles of neural 
blockade as part of multi-modality pain therapy. 

Neural blockade refers to a technique that 
uses needles, catheters, and infusion devices to deliver 
medications in close proximity to peripheral nerves, 
plexuses, nerve roots, ganglia or directly into spinal 
fluid(! ,2). In order to make the method most bene­
ficial, needles or catheters must target specific ana­
tomic locations, but the targeting can be imprecise 
even in the most skillful hands. The presence or 
absence of sensory anesthesia following the instilla­
tion of an appropriate dose of local anesthetic is a 
helpful method to assess the ability of the technique 
to target the painful area. The neural blockade used 
for pain control in the Pain Clinic can be different 
from the blocks performed in the operating theater. 
If a needle localization is precised, large volumes 

of local anesthetic can be circumvented. Therefore 
hemodynamic instability may not occur. But for pain 
patient, precise localization of the needle may be 
needed because much smaller volumes of local anes­
thetic agent are often used. And if a neurolytic agent 
is placed, there is an even greater premium on limited 
solution to be used and distributed. For celiac plexus 
neurolysis, confirmation of needle localization by C­
armed fluoroscopy is mandatory. 

Neural blockade can be used for diagnostic 
and therapeutic purposes. About 31.9 per cent of the 
neural blockades in the clinic were for diagnosis, 
60.7 per cent were for therapy and 7.4 per cent were 
for both (Table 1). Diagnostic blocks are done with 
reversible agents of known duration, such as local 
anesthetics. Ideal responses are more than 70 per cent 
of pain relief at all of the correlate site, extent and 
duration. Often they differentiate psychosocial factors 
by eliminating the biological part of pain. But pitfalls 
and problems in the technique sometimes lead to 
incorrect diagnosis and adverse effects. Therapeutic 
blocks, on the other hand, are performed with either 
the mixture of local anesthetic agent and steroid, 
or with the neurolytic agents, such as phenol, and 
alcohol. Agents used for neural blocks reviewed are 
shown in Table 2. 

The choice of a specific diagnostic or thera­
peutic nerve block often depends on the type of pain 
and the region involved. Nociceptive pain is caused 
by noxious stimuli arising from bone, tissues, or vis-

Table 1. Therapeutic purposes of anesthetic procedure. 

Anesthetic procedure 

Stellate ganglion block 
Paravertebral nerve block 
Celiac plexus block 
Central block 
Intravenous regional guanethidinelketanserin block 
Phentolamine test 
Sacral nerve block 
Lumbar sympathectomy 
Intravenous lidocaine infusion 
First thoracic sympatholysis 
Facet joints injection 
Second thoracic sympathectomy 
Sacroiliac joint injection 
Mesenteric plexus block 
Continuous opioid infusion 
Hypogastric plexus block 

Diagnostic block 

162 
133 

0 
23 
0 

61 
13 
6 
2 
0 
8 
0 
5 
0 
0 
0 

Therapeutic block 

168 
66 

172 
128 
92 
0 

19 
19 
28 
28 
17 
16 
8 

13 
12 
9 
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cera without any neural damage and responds well 
to neural interruption at peripheral or central level. 
The clinic patient records showed 57.5 per cent (372/ 
646) neuropathic pain patient, 43.8 per cent (283/646) 
visceral pain and 21.7 per cent (140/646) nocicep­
tive pain. The most common chronic non-malignant 
pain in our series was neuropathic pain. Etiologies 
of this pain are nerve injury, the complex regional 
pain syndrome (CRPS) type I or reflex sympathetic 
dystrophy (RSD), spinal pain, central pain, and her­
petic neuralgia (Table 3). Peripheral nerve blocks 
often fail to relieve the deafferentation pain whereas 
autonomic sympathetic blocks are advocated as part 

of a multimodal therapy. There is little documenta­
tion of the long or short-term effectiveness of nerve 
blocks on neuropathic pain(3). Pain relief varied con­
siderably from a few hours to a few days, and in 
some patients, from weeks to months. Repeat blocks 
were effective in several patients and lasted one to 
four years. 

The anesthetic interventions commonly 
employed are stellate ganglion block, thoracic para­
vertebral block, celiac plexus block, epidural steroid 
injection, intravenous regional guanethidine block, 
lumbar sympathetic block, sacral nerve blocks, and 
intravenous lidocaine infusion. Procedures were pro-

Table 2. Types of the agents used for anesthetic procedures. 

Anesthetic procedures Local Mixture of Opioid Local anesthetic Neurolytic 
anesthetic local anesthetic agent + opioid agent 

agent agent and steroid 

Stellate ganglion block 335 4 
Paravertebral block 141 50 3 2 
Sacral nerve block 23 8 
Caudal block 13 2 2 
Celiac plexus block 5 166 
First thoracic sympatholysis 3 25 
Lumbar sympathectomy 12 19 
Second thoracic sympatholysis I 15 
Mesenteric plexus block I 12 
Hypogastric plexus block 9 
Epidural block 8 4 2 
Epidural Steroid 3 97 
Facet joints injection 6 19 
Sacroiliac joint injection 8 7 
Cervical epidural 6 
Continuous epidural 4 10 
Continuous opioid infusion 12 

Table 3. Diagnosis of chronic non-malignant pain. Table 4. Diagnosis of cancer pain. 

Diagnosis No. of Patients Diagnosis No. of patients 

Nerve Injury 
Spinal pain 
Herpetic neuralgia 
Central pain 
Musculoskeletal pain 
Post-amputation pain 
Ischemic pain 
Reflex sympathetic dystrophy 
Polyneuropathy 
Perianal pain 

153 
60 
34 
14 
13 
12 
10 
9 
2 
2 

Liver cancer 
Pancreatic cancer 
Gynecologic cancer 
Lung cancer 
Colonic cancer 
Rectal cancer 
Stomach cancer 
Head & neck cancer 
Breast cancer 
Esophageal cancer 
Kidney & bladder cancer 
Others 

94 
58 
41 
21 
21 
19 
19 
18 
II 
5 
5 

18 
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vided on average 2.7 times in each case. The com­
mon diagnostic blocks performed were stellate gan­
glion block (309/340 cases) and thoracic paraverte­
bral block. 

Diagnosis of cancer pain is shown in Table 
4. The most common procedure employed for chro­
nic cancer pain was celiac plexus block (Table 5). 

The common procedures employed for 
chronic spinal pain were epidural steroid, facet joints 
injection and sarcoiliac (SI) joint injection. Epidural 
steroid injections of corticosteroids with local anes­
thetics are commonly used and widely accepted to 
treat radiculopathy associated with herniated nucleus 
pulposus, for pain associated with nerve root com­
pression. Corticosteroids injected blindly into the 
epidural space may not reach the affected neural struc­
tures in a substantial proportion of patients, especially 
those who have had previous surgery. This might be 
the cause of variation in responsiveness in particular 
cases(4). 

For the sympatholysis series, one hundred 
and sixty-six patients underwent chemical neurolysis 
of celiac plexus, twelve were mesenteric and nine 
were hypogastric plexus. All of them were for thera­
peutic purposes of upper abdominal pain of cancer 
in origin. Eighty per cent of them responded well. 
None had severe complications. Sympathetic blocks 
also can provide temporary and sometimes long-term 
relief for patients with and without CRPS type I 
(CRPS-1)(5-7). Twenty-five cases underwent inferior 
cervical sympathetic ganglion neurolysis (First tho­
racic sympatholysis), fifteen patients had upper tho-

racic (Second thoracic sympatholysis), and nineteen 
cases had lumbar sympathetomy. All of them were 
chemical sympatholysis. 

Neurolytic blocks present some major con­
cerns and are often safe for the terminal cancer pain 
patients(6-8). There is considerable risk of causing 
damage to adjacent tissue. For neuropathic pain, there 
is a risk of causing further nerve damage and in­
creased pain. Neural blocks would exacerbate rather 
than decrease neuropathic pain of central in origin 
and denervation though sympathetic nerve blocks, 
sometimes relieved pain(5). In this series, 8 patients 
(28%) with brachial plexus injury and 7 patients (24%) 
with causalgia of upper extremity benefited from 
chemical neurolysis of the first and second thoracic 
sympathetic ganglion. These techniques were under­
gone after positive phentolamine tests(9). 

Modification of the Bier block to isolate the 
treated limb by tourniquet, while drugs like guane­
thidine or ketanserin were applied intravenously at 
corresponding sites, was also used for pain from 
the reflex sympathetic dystrophy00-12). 88 patients 
were treated with intravenous regional guanethidine 
and 4 had ketanserin blocks. Four blocks were per­
formed in each patient twice a week. Pain treatment 
in this pain clinic also included other pharmacokinetic 
studies such as the phentolamine test, the intravenous 
lidocaine infusion03-15) and the continuous subcuta­
neous infusion to optimize analgesic therapy (Table 
6). 

To evaluate the benefits of the technique, 
visual analogue score (VAS) was applied 5 times: 

Table 5. Neural blockade used for chronic and cancer pain. 

Neural blockade Chronic pain Cancer pain Total 

Stellate ganglion block 309 31 340 
Paravertebral nerve block 63 136 199 
Celiac plexus block 6 166 172 
Spinal blockade 115 22 137 
Intravenous regional guanethidinelketanserin block 90 2 92 
Intravenous phentolamine test 60 I 61 
Sacral nerve block 5 27 32 
Lumbar sympathetic block 28 3 31 
Intravenous lidocaine infusion 26 4 30 
First thoracic sympatholysis 15 13 28 
Facet joints injection 25 0 25 
Second thoracic sympatholysis 16 0 16 
Sacroiliac joint injection 15 0 15 
Mesenteric plexus block 0 l3 13 
Hypogastric plexus blockade I 8 9 
Continuous opioid infusion 0 12 12 
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Table 6. Utilization of anesthetic procedures for various etiologies of pain. 

Anesthetic procedure Neuropathic Nociceptive Visceral Psychogenic 

Stellate ganglion block 326 
Paravertebral block 
Celiac plexus block 
Central blockade 
Intravenous regional guanethidinelketanserin block 
Intravenous phentolamine test 
Sacral nerve block 
Lumbar sympathetomy 
Intravenous lidocaine infusion 
First thoracic sympatholysis 
Facet joints injection 
Second thoracic sympatholysis 
Sacroiliac joint injection 
Mesenteric plexus block 
Continuous opioid infusion 
Hypogastric plexus block 

immediately, one week, one month, three and six 
months after blocks. Responses were divided into 4 
categories. 

1. Good response 
The patient rated 80-90 per cent of pain relief 

immediately after a single block and there was com­
plete and permanent relief thereafter. 

2. Moderate response 
The patient rated 60-80 per cent of pain relief 

but the benefit was temporary, however pain was 
significantly less severe. With this type of response 
repeated blocks provided permanent pain relief. 

3. Fair response 
The patient stated 30-59 per cent of pain 

relief or temporary pain relief after each treatment. 
But the benefit outlasted the effect of the agents 
used. However, subsequent series of blocks gave slow, 
gradual improvement until the patient was ultimately 
pain-free. 

4. No response 
The patient reported less than 30 per cent 

of pain relief to no improvement whatsoever after 
block. Benefit outlasted the effect of the agents used, 
though improved, the patient still had residual pain 
at the time of follow-up. 

It is apparent that most of the cases (46.6%) 
reported about 50 per cent pain relief with temporary 
effect (fair response) (Table 7 .). Only one-fourth 

66 
0 

84 
92 
61 
28 
27 
30 
28 
16 
16 
10 
5 
6 
8 

II 3 0 
17 136 0 
0 172 0 

59 19 47 
0 0 0 
0 0 0 

18 26 0 
7 2 0 
0 0 0 
5 2 0 

IS 0 9 
0 0 0 
9 0 s 
2 II 0 

11 11 0 
7 8 0 

(24.7%) experienced good and satisfactory pain relief 
(moderate response) and about 2.4 per cent reported 
good response. 26.3 per cent of the patients did not 
gain benefit from the anesthetic procedures (no res­
ponse) and 70 cases (10.8%) were not evaluated as 
they were lost to follow-up. One serious complica­
tion after thoracic sympatholysis in brachial plexus 
injury was recorded in this series. Sudden respira­
tory collapse and cardiovascular arrest was found 
after blocks due to subarachnoid leakage of alcohol. 
Hypotension and local pain at injection site were 
commonly found in celiac plexus blocks series. 

For many years, neural blockade has been 
used to help establish diagnosis and guide therapy in 
pain management0,16-18), not only because of its 
ability to evaluate the painful area adequately but also 
for the potential for an immediate decrease in pain. 
For in-patients, who are expected to receive a thera­
peutic block with neurolytic agent, a diagnostic block 
with local anesthetic is mandatory to establish the 
dermatomal distribution of pain and concomitant side 
effects. Therefore, in all cases, a diagnostic block 
must be done prior to initiating the injection of more 
permanent neurolytic agents. The rationale is if a local 
anesthetic agent provides analgesia in the distribu­
tion of an anesthetized nerve or if pain relief follows 
a local anesthetic nerve block, then the pain generator 
must be distal to the site anesthetized. Thus pain relief 
with a diagnostic block should accurately predict the 
results of a neurolysis procedure. Many articles con­
firm that the results of this test must be interpreted 
with caution especially with chronic pain conditions 
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Table 7. The outcome of anesthetic pain management in the pain clinic. 

Anesthetic procedure Total Results {No. of Cases) Lost to 
cases Excellent Good Fair No effect follow-up 

Stellate ganglion block 340 
Paravertebral block 199 
Celiac plexus block 172 
Phentolamine test 61 
Intravenous regional guanethidine/ 88 

ketanserin block 4 
First thoracic sympathetic neurolysis 28 
Second thoracic sympathetic neurolysis 16 
Intravenous lidocaine infusion 30 
Lumbar sympathetic block 31 
Mesenteric plexus block 13 
Hypogastric plexus block 10 
Facets block 25 
Sacroiliac joint injection 14 
Sacral nerve block 32 
Epidural steroid 99 
Epidural block 15 
Continuous epidural block 17 
Caudal block 17 
Cervical epidural block 6 

because the test is subjective in nature(5,19-21), 
results can be false positive or negative. A voidance 
of systemic effects of local anesthetic drugs and 
placebo responses may not be possible. However 
when appropriately interpreted, these tests may pro­
vide valuable insight into the management of pain. 

In the past decades, there was a misconcept 
that neural blockade is the main modality to localize 
and treat pain. Logically the duration of pain relief 
should depend on the type of solution used for injec­
tion. However, the duration of benefit can last for 
months, which may not be explained by the phar­
macological effects of the agents used. On the other 
hand, when a long-lasting effect is expected from the 
neurolytic agent used, the duration of its action may 
be shorter than expected. 

At present, neural blockade seems to be 
only of minor importance for chronic cancer pain 
because their use has been steadily decreasing while 
pharmacological pain control and the novel routes of 
drug administration have gained wider acceptance 
(22,23). The two kinds of procedure reviewed here, 
are celiac plexus neurolysis and thoracic paraver­
tebral blocks. These procedures seem to be highly 
effective and tend to give rise to only minor compli­
cations in selected cases. Careful patient selection is 
of the utmost importance in performing these blocks. 
The other neurolytic blocks have been shown to have 

18 
23 
29 
3 

8 
2 
4 

3 

2 

3 
6 
2 
4 
2 

93 151 73 5 
78 74 21 3 
80 51 II I 
16 21 21 
24 33 29 2 

I I 2 
II 7 2 
6 4 2 2 
9 10 6 I 
9 15 6 I 
7 2 I 
5 5 

10 10 2 I 
5 5 2 2 
6 16 7 

32 43 14 4 
9 2 2 

10 3 
2 10 3 

4 

only local and temporary efficacy. Most of them are 
inaccurate, and are often accompanied by severe com­
plications. Thus only experts or skilled anesthesio­
logists should perform the techniques. Such problems 
are the cause of more medico-legal confrontation. 
Therefore these procedures usually are scheduled 
only after weighing risk versus benefit carefully. In 
an equipped pain clinic setting, the neurolytic block 
is replaced by radiofrequency thermOl:oagulation, or 
to a lesser degree, by cryoanalgesia. These two pro­
cedures normally yield no better analgesia and are 
impractical for a developing country. 

For nerve blocks to be beneficial, appro­
priate selection of patients is of paramount impor­
tance. The criteria for selection of nerve blocks depend 
on the presence of localized, highly selective pain 
pathway, unresponsiveness to pharmacological pain 
control and oncologic or specific therapy, absence 
of coagulopathy, and absence of tumor at the site of 
injection. These techniques are often contraindicated 
in multiple sites of pain due to an uncertain result. 
With diagnostic nerve block, evidence of an existing 
neural blockade must be demonstrated before reach­
ing a conclusion as to its efficacy. If a somatic nerve 
block is being performed, the sign of decreased res­
ponse to pinprick sensation should be demonstrated 
along the dermatomal distribution before reaching a 
conclusion. 
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Physicians' concepts towards managing 
pain with anesthetic intervention should be corrected. 
Neural blockade is not the sole method of treating 
pain; its role is mainly a component of a coordinate 
treatment program producing a prolonged, partial pain 
relief allows the patient to participate in other active 
therapies. For cancer patients, who may have months 
to years of survival, it is extremely vital that the 
referring physician and anesthesiologist use nerve 
blocks as a part of a multimodalities approach to the 
pharmacological management of pain. 

SUMMARY 
The successful utilization of anesthetic 

methods for pain relief needs an understanding of 
the causes and the bio-psychosocial nature of pain. 
Chronic pain states are always complex in nature. 
The general principle for the management of chronic 
pain is a multimodal approach. The roles of neural 
blockade may be assumed dominant and beneficial 

in the management of acute pain problems but not 
for chronic pain. In this review, regional analgesic 
techniques were used in the pain clinic for 24.2 per 
cent (646/3,349) of chronic pain patients. The tech­
niques were employed in conjunction with multi­
modality therapy including pharmacological and 
specific management strategies for disability and 
psychological dysfunction, as useful adjuncts in the 
management of pain. The use and timing of each 
technique should be appropriate to the cognitive and 
functional need of each patient. It is crucial that thera­
peutic modalities should be considered in step-ladder 
pattern and not create any new functional deficit or 
new pain. Prerequisites to the use of anesthetic inter­
ventions are that they be strictly accepted and under­
stood by the patients. Patient and family should be 
allowed to participate in decision-making and manage­
ment. Individual treatment and critical appraisal of 
the neural blockade chosen for pain relief is neces­
sary. 

(Received for publication on March 29, 2002) 
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