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Abstract. Sympathectomy may provide temporary pain relief, but after a few
weeks to months it loses its effect. Sympathectomy and the application of
Chemical Sympathectomy (neurolytic agents e.g., phenol, alcohol, etc.) should be
limited to patients with life expectancies measured in weeks or months - e.g.,
cancer patients.
Chemical Sympathectomy (e.g., alcohol, phenol or hypertonic saline nerve
blocks) aimed at destroying the nerves are apt to fail, to cause serious
complications, and aggravation of the pain - by leaving a large scar behind.
Complex Regional Pain Syndrome (CRPS) patients should not be exposed to
aggravation of pain due to sympathectomy, chemical sympathectomy or
radiofrequency sympathectomy.
Keywords. Complex Regional Pain Syndrome (CRPS), Chemical
Sympathectomy, Reflex Sympathetic Dystrophy (RSD), Sympathectomy, and
Radiofrequency Sympathectomy.

INTRODUCTION
Sympathectomy has been applied for the treatment of causalgia since 1916 (1).
The meta analysis of sympathectomy literature for treatment of Complex
Regional Pain Syndrome (CRPS) shows high rates of failure. Long term follow-up
of 8.4 years showed 13% success (2). Only young teenage soldiers undergoing
sympathectomy and followed up to 26-60 days have very good results (3). The
rest of the literature has reported a range of 12% up to 97% success rates. The
high percentage group has been wartime soldiers which have been diagnosed
early, undergone surgery within a few days, and sent home to be lost to follow-up
(4-25). Realizing that children and teenagers (such as soldiers), show a strong
plasticity and healing power as compared to adults, and realizing that early
diagnosis and treatment is more successful, explain the beneficial, albeit
temporary, results of wartime sympathectomy (26-29). In contrast, the
sympathectomy done in stage III* has been reported to show zero percent relief
(30) (Table 1). Usually, by the time the physician resorts to the sympathectomy
procedure, the patient is in advanced stages of the disease. In such late stages, the
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nervous system has lost its plasticity and cannot respond properly to surgical
sympathectomy (31, 32). More over, the disease has spread, to other parts of the
body and a regional sympathectomy will not be of any benefit to the patient (31,
33-37).

SYMPATHECTOMY
To quote Nashold, referring to sympathectomy, "Ill- advised surgery may tend to
magnify the entire symptom complex"(38). Sympathectomy is aimed at achieving
vasodilation. The neurovascular instability (vacillation and instability of
vasoconstrictive function), leads to fluctuation of vasoconstriction alternated with
vasodilation in an unstable fashion (39). Following sympathectomy the involved
extremity shows regional hyper - and hypothermia in contrast, the blood flow and
skin temperature on the non- sympathectomized side are significantly lower after
exposure to a cold environment (39). This phenomenon may explain the reason
for spread of CRPS. In the first four weeks after sympathectomy, the Laser
Doppler flow study shows an increased of blood flow and hyperthermia in the
extremity (40). Then, after four weeks, the skin temperature and vascular
perfusion slowly decrease and a high amplitude vasomotor constriction develops
reversing any beneficial effect of surgery (39). According to Bonica, "about a
dozen patients with reflex sympathetic dystrophy (RSD) in whom I have carried
out preoperative diagnostic sympathetic block with complete pain relief;
sympathectomy produced either partial or no relief (40). Postoperative
examination with a sweat test and psychogalvanic reflex revealed residual
sympathetic function, and this was confirmed with subsequent sympathetic
blocks which produced both sympathetic denervation and pain relief" (40). In the
same page, Bonica wrote: "There are other possible explanations for failure of
sympathectomy to relieve the pain and causalgia. One is that although
sympathectomy relieves burning pain, it may not affect the deep, tearing,
stabbing, and bursting pain" (40).
Also, to quote Livingston, referring to Dr. James Evans, report on
sympathectomy for reflex sympathetic dystrophy. Dr. Livingston stated that Dr.
Evans is correct in stating that when a preliminary procaine block of the
sympathetics fails to afford temporary relief it is reasonable to assume that a
ganglionectomy will probably fail. I would add the fact that even when the
procaine block affords temporary relief the ganglionectomy may fail to confer a
satisfactory result. In my opinion there are three reasons why this should be so:
(i) The phase of active vasodilation which follows immediately after a block or a
ganglionectomy does not persist for long, and although relief may be obtained
during this primary phase, the pain may recur when the vessels regain some tone.
(ii) Sympathetic nerves have a remarkable ability to regenerate. I have had the
disappointing experience of seeing pain return a few weeks after ganglionectomy
and have been able to demonstrate that within two to three months sympathetic
fibers have successfully bridged a considerable anatomic gap. (iii) These so-called
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sympathetic dystrophies begin as a result of irritation at some focal or "trigger
point." A sympathetic ganglionectomy does not remove this source of irritation,
and not infrequently the pain and many of the associated dystrophic phenomena
will recur even in the absence of the sympathetic component (41).
In my opinion the most significant feature of this paper is the fact that 11 of 12
patients treated with procaine block alone were completely cured of their pain.
These 11 patients represent almost 20 percent of this whole series. The fact that
procaine blocks gives a satisfactory result without the need to resort to a surgical
excision indicates to me that the syndrome represents a disturbed physiology
which the injection acts in some mysterious manner to correct. I am always in
favor of trying repeated procaine blocks of the sympathetics before resorting t the
use of alcohol or a surgical excision of the ganglions for three reasons: (i) I
hesitate to excise sympathetic ganglions which in their normal state must serve
useful functions, some of which functions we may not understand. (ii) When a
surgeon excises the sympathetic chain he has removed the point of attack at
which the syndrome is most vulnerable. (iii) Since I believe that this is a
disturbance of physiology, I would prefer to treat it with physiologic methods
rather than surgical excisions. This paper emphasizes two points which are of
great importance to the clinician who undertakes to treat painful dystrophies.
One of these is that the sympathetic nerves play an important part in sustaining
the dystrophy and represent the most logical point of surgical attack. The second
point is equally obvious in this paper, that is, a sympathetic ganglionectomy is
not a cure-all for painful dystrophies (41).

CHEMICAL SYMPATHECTOMY (ALCOHOL BLOCKS)
Chemical Sympathectomy (Alcohol blocks) which are chemical blocks in the form
of phenol, alcohol, etc., are the most dangerous and destructive forms of nerve
blocks. They are also called "lytic" blocks which better describe them. The term
"lytic" refers to "lysis" which refers to a meltdown of every soft tissue in the target
area of the block including nerves, connective tissue, etc. This destruction is not
limited to the area of injection-because nothing keeps the alcohol from destroying
the "bad nerves", but it also destroys the adjacent perfectly normal nerves.
Incidentally, intervention or destructive lytic nerve blocks or sympathectomy are
done on damaged nerves. The nerve is nothing but the conveyer of the impulse.
In CRPS, the disease originates from microscopic sensory nerves in the wall of
the small blood vessels. The large trunk of the nerve fibers that are the target of
nerve blocks or sympathectomy, are just the messengers. Destroying the
messenger is not going to solve the problem, but it is going to add a new source of
pain. Alcohol causes extensive scar formation of the soft tissues including the
nerves and such scar formation becomes a new source of severe pain far worse
than the original pathology. Alcohol blocks, sympathectomy, or neurectomy
(cutting nerve fibers) only adds assault to the injury. Such destructive procedures
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relieve the pain for a few weeks to a maximum two months, only for the pain to
return with more intensity and in a larger area of the body.
Any destruction of nerve fibers should be definitely avoided. These procedures
are all doomed to fail and are dangerous.
On the other hand, performing epidural nerve blocks or paravertebral nerve
blocks which flood the nerves in the muscle or in epidural space with a
combination of local anesthetic and a small amount of anti-inflammatory
medication (such as Depo-Medrol ®, Kenalog, or Celestone) do not destroy the
nerves. They simply block the input of painful chemical such as substance P from
the extremity into the spinal cord. They don’t anatomically destroy any of the
nerve fibers and they provide excellent relief lasting anywhere from 2-3 months.
In the meantime, during that 2-3 months with proper physical therapy and
massage and other measures should preclude the necessity of repeating such
nerve blocks in at least 80% of the patients.
Not only should surgical procedures, chemical sympathectomy and neurectomy
be avoided, but also application of ice on the extremity by the virtue of destroying
the myelin covering of the nerve (the protective sheaths of the nerve) should
always be avoided (42).
All the above statements refer to benign, complex, chronic pain. Obviously, if the
patient suffers from cancer and has a few months to live, any of these blocks will
give the patient a few months of relief and are palliative. In cancer patients any
surgical procedure that gives a temporary relief to the patient is justifiable,
humane, and should be done. CRPS (RSD) patients do not suffer from cancer.
They are quite young. They have 4-5 decades of life ahead of them, and should
not be exposed to such destructive procedures which cause more pain than the
original disease (4).

RADIOFREQUENCY SYMPATHECTOMY
The most traumatic of all invasive treatments is Radiofrequency Sympathectomy
(nerve ablation and block). It is done with a heat generating Radiofrequency
electrode causing a boiling hot temperature at the target area which coagulates,
destroys and kills the nerve fibers and nerve cells.
Because the Radiofrequency damage causes high temperature in the adjacent
areas of the target, it also destroys the adjacent normal nerves causing a much
larger lesion and scar formation with spread and aggravation of pain in a
permanent fashion.
In CRPS the sympathetic system is dysfunctional rather than simply being
hyperactive. The longer the disease is left untreated and the more surgical scars,
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the more dysfunctional the sympathetic system becomes. This is the reason for
practically 100% failure of treating CRPS with sympathectomy, radiofrequency,
and chemical sympathectomy with phenol, alcohol, etc.

VIRTUAL SYMPATHECTOMY
The hyperthermia maybe due to iatrogenic injury to the sympathetic ganglia. An
example of the therapeutic role of Thermography is identification of Virtual
Sympathectomy. After more than a dozen stellate or lumbar, ganglion nerve
blocks, the repetitive needle insertion traumatizes the ganglion enough to result
in permanent hyperthermia in the extremity ("Virtual Sympathectomy") (33,43)
(Figure 1). Kozin, in his review of 500 patients treated with sympathetic ganglion
blocks, reported "the majority of patients have transient or no significant pain
relief" (44). Another meta-analysis of retrospective and prospective randomized
controlled trials of 1144 patients revealed the local anaesthetic sympathetic
blockade was as ineffective as placebo in treatment of CRPS (45).
Thermography identified the "virtual sympathectomy" phenomenon, and spared
the patients from further damage by canceling the procedure (31) (Table 2 and
2A). Repetitive ganglion nerve blocks are routinely applied for diagnosis and
treatment of neuropathic pain such as CRPS (46). However, Hogan et al, have
reported only 27% of stellate ganglion block achieved the goal of ipsilateral
warming to exceed the contralateral skin temperature (47). This 27% success is
not worth the traumatic complications of ganglion blockade. Moreover, they
noted that cervical paratracheal blocks frequently failed to produce evidence of
sympathetic interruption to the arm (48). The sympathetic ganglion blockade
done in peripheral occlusive vascular disease or CRPS maybe potentially
dangerous and harmful (31, 44, 45, 48) (Figure 1).
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Figure. 1
"Virtual sympathectomy" secondary to
repeated stellate ganglion nerve blocks
leading to permanent sympathetic nerve
damage and hyperthermia (heat leakage)
in upper extremities. The use of
Thermography spared the patient from
further sympathetic nerve blocks.
From: Thermology International. 2001;
11: 2: 53-65. (33)

Table 1. CRPS Stages
From: Pain Digest. 1999; 9: 1-24. (31)
Stage I
Dysfunction: with thermal changes,
neuroinflammation, neurovascular
instability, neuropathic pain, vasomotor
and flexion spasm.
Stage II
Dystrophy: hair, nail, and skin trophic
changes, bouts of hair loss, alopecia, skin
rash, spontaneous subcutaneous
bleeding, ulcerative lesions, edema, and
entrapment neuropathy.
Stage III*
Atrophy: as well as fluctuating vital
signs, visceral neuroinflammation, chest
pain, neurovascular instability.
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Table 2. The influence of treatment on CRPS stages during 2 years or longer follow-up in 824
patients. (Amputation or sympathectomy, deteriorate the disease from stage I to stage III.) From: Pain
Digest. 1999; 9: 1-24. (31)
Characteristics of
treatment
(824 patients)
History of Amputation
*

Stage I ****

Stage II

Stage III

number of patients

number of patients

number of patients

0 (0%)

2 (19%)

9 (81%)
(P=0.025)

11 Patients (1.3%)
Chemical
Sympathectomy

0 (0%)

2 (15.4%)

11(84.6%)

0 (0%)

3 (13.6%)

19 (86.4%)

24 (8%)

106(36%)

13 Patients (1.5%)
Surgical
Sympathectomy
22 Patients (2.6%)
165 (56%)

Surgical Treatment **

(P<0.001)

295 Patients (36%)

Table 2A. Surgical and Non-Surgical Group. From: Pain Digest. 1999; 9: 1-24. (31)
Stage I

Stage II

Stage III

Surgical Group

24.7%

33.13%

59.8%*

320Patients

79 Patients

106 Patients

135 Patients

Non - Surgical Group

31%

36%

33%

528 Patients

164 Patients

190 Patients

174 Patients

* Note high percentage of stage III in the surgical group
(*) Many patients had more than one treatment modality, which change the total percentage.
(**) Sympathectomy; rotator cuff; thoracic out syndrome; compression neuropathy; exploration; etc.
(***) Stage I = Dysfunction; Stage II= Dystrophy; Stage III= Atrophy.
(****) According to the type of treatment stage III may reverse to stage I and vice-versa.
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SUMMARY AND CONCLUSION
The use of Thermography showed failure of sympathectomy to relieve the
vascular dysfunction. Thermal imaging done in patients who underwent surgical
or chemical sympathectomy showed a high percentage of surgical failure (40, 49).
Early diagnosis in the first six months to maximum two years is the key to
successful treatment (50). Surgical procedures have no place in treatment of
CRPS. Sympathectomy or removal of a part of the chain of sympathetic ganglia
(on the side of the spine) has an extremely high rate of failure. It has been
reported to help the war type of CRPS, which is quite different from civil type. In
the war type, the soldier is a young teenager who responds favorably to
treatment, regardless of the mode of treatment. The war time CRPS is due to high
velocity damage to the nerves in the proximal parts of the extremities and
sympathectomy, even in these cases, has a high rate of failure in the long run. The
civilian type of CRPS is due to a small damage of the sympathetic nerves in the
central or peripheral nervous system.
If the patient lives longer than five years, the rate of failure from sympathectomy
is over 80% (4). The scar of the surgical procedure becomes a new source of
CRPS. Removal of a part of sympathetic ganglia does not prevent spread of the
disease in the areas of the body where the sympathetic nerves have been
removed. This is due to the fact that the adjacent sympathetic nerves eventually
compensate for the lack of sympathetic function due to surgery.
A sympathectomy, be it surgical or chemical, is useless for advanced CRPS. It will
cause rapid spread of CRPS to other parts of the body. A chemical
sympathectomy is as destructive as a surgical sympathectomy. The surgical
sympathectomy is at least clean and circumscribed. The chemical sympathectomy
damages the surrounding normal tissues and causes more scarring and pain.
We have to realize that CRPS in not just a hyperactive sympathetic dysfunction
but a distorted and pathological sympathetic dysfunction. That's why some
patients have warmer extremities and some patients have colder extremities. The
damage to the sympathetic ganglia, be it in the form of sympathectomy, chemical
sympathectomy, and radiofrequency (all of these sympathectomies are cardinal
sins), or repetitive stellate ganglion blocks are damaging (causing "Virtual
Sympathectomy") and can complicate the chronic CRPS pain further rather than
helping the patient.
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