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Reflex sympathetic dystrophy (RSD) is
defined as follows: continuous pain in a por-
tion of an extremity after trauma which
may include fracture but does not involve
a major nerve, associated with sympathetic
hyperactivity". This is a case report of three
patients suggestive of RSD in the lower ex-
tremity, treated with lumbar sympathetic
ganglion block (LSGB).

Report of the Cases

Case 1: A man of sixteen years, weighing
60 kg, had a light traffic accident merely
causing his left knee to be sprained. Since
then, he had suffered from a continuous pain
of the left knee. The arthroscopy of the
left knee joint, performed approximately one
month after the accident under subarach-
noidal block using 0.3% dibucaine, showed
no significant pathogenesis of the pain. Fol-
lowing this arthroscopic examination, the
pain gradually spread over his left leg from
the knee.
On his first visit to our clinic about five

months after the traffic accident, the fol-
lowing findings were observed in the left
leg: a sustained, intractable and burning
pain; hyperesthesia in the inner side of the
calf; hyperpathia with a trigger zone in the
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knee; clammy skin with atrophy, loss of hair,
and coldness; muscular atrophy; stiffness of
the knee joint; and dystrophy of the femur,
tibia and fibula detected by roentgenogram.
The pain had caused him a gait disturbance
due to inability to put the foot on the
ground. The plantar core temperature in
the left was 4.3°C lower than that in the
right. The right and left circumferences of
the legs were 38.5 and 35.0 em at 10 em
above the patella, and 34.5 and 31.0 em
at 10 em below the patella, respectively.
The dystrophic change in the left leg is
demonstrated in figure 1.
With informed consent, the left L8GB was

performed six times at an interval of one
week under radiographic guidance. Intramus-
cular atropine (0.5 mg) and hydroxyzine (50
mg) were given as premedication 30 min
prior to the block; Figure 2 shows the rela-
tionship of position between the needle and
the vertebrae in the left LSGB. In confirm-
ing that no blood was aspirated, a 10 ml
of 1% lidocaine was given slowly to block
the second lumbar sympathetic ganglion.
The bilateral plantar core temperatures were
measured continuously (TERUMO coretemp
C™.20STM) before and throughout the
block as an indicator of the effect of LSGB.
The almost complete relief of pain in the

left leg was obtained immediately after each
LSGB. This relief of pain continued for two
to three days in the early stage; in the later
LSGB, the pain relief lasted longer. After the
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Fig. 1. The legs of the case 1.
The apparent dystrophy of the left
leg is shown.

third LSGB, the patient could walk using
a stick putting the left foot on the ground.
Following the last LSGB, there had been a
lot of improvement in each of the symptoms,
i.e., the disappearance of hyperesthesia, the
increase in skin temperature, the enlarge-
ment of mobility of the knee joint, and the
restoration from muscular atrophy.
Figure 3 shows the changes in plantar core

temperatures induced by the left L5GB in
the case 1. Before LSGB, the temperature in
the left side was 3.3 ± O.8°C (mean ± SD)
lower than that in the right. The left plantar
core temperature reached to the maximum
approximately 15 min after the administra-
tion of lidocaine; it rose significantly to 34.4
± 1.6°C from 27.4 ± 1.7°C before the block
as compared using a one-way analysis of
variance followed by the Bonferroni t-test
(P < 0.05). There was no significant thermal
change in the right side.
Case 2: A woman fifty-one years old, 48 kg

in weight, had an operation of bilateral vein
stripping for the varices in the lower extrem-
ities under epidural anesthesia using 2% li-
docaine without any complications. Since the
early postoperative days, she had complained
of pain in the entire right leg. Oral analgesics

Fig. 2. Representative roentgenogram in the
case 1, showing the relationship of the position
between the needle and the vertebrae in the left
sympathetic ganglion block. The needle is posi-
tioned through just under the transverse process
of the second lumbar (L2 ) vertebra, and the tip
is nearby the front edge of the L2 vertebral body,
where the sympathetic ganglion lies.

and suppositories given for the pain were not
so effective. She visited our clinic about eight
months after the operation.
The pain was continuous and burning in

the entire right leg being out of accord
with the operative scar, and aggravated by
movement such as walking and relieved by
immobilization. A definite trigger zone was
not recognized. For the associated symptoms
with pain, there were hyperesthesia (not
only in the right leg but also in the whole
body), clammy skin with coldness and hyper-
hidrosis, edema, dystrophy of the nails, and
rigidity of the knee joint. Though the oper-
ation was performed on both the legs, these
findings were limited to the right. Muscular
atrophy was not seen. The plantar core tem-
perature in the right was 2.9°C lower than
that in the left.
The right LSGB was weekly carried out

nine times by a similar method to that in the
case L The right plantar core temperature
rose significantly by 6.0 ± 0.90 C during the
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Fig. 3. Changes in the plantar
core temperatures induced by the left
lumbar sympathetic ganglion block
(LSGB) in the case 1. The mean val-
ues with standard deviations are also
shown. The temperature in the left
side rose significantly to 34.4 ± 1.6°C
(mean ± SD) 15 min after LSGB
from 27.4 ± 1.7°C just before LSGB
(P < 0.05). No significant thermal
change was observed in the right side.
Before LSGB, the temperature in the
left was 3.3 ± 0.8°C lower than in the
right.

LSGB (P < 0.05). The early LSGBs relieved
the pain completely for three to four days.
Moreover, the last LSGB brought her not
only the lasting relief of the pain but also the
remarkable improvement of the associated
symptoms. Normally the right leg became
warmer rather than the left.
Case 3: A sixty-year-old man, weighing 55

kg, had a pain limited in the right ankle.
However, there could not be found out any
significant traumas that might induce the
pain. He underwent many kinds of both in-
vasive and noninvasive examinations such as
magnetic resonance imaging, bone scintigra-
phy, myelography, femoral angiography, etc.,
all of which showed no pathological changes.
The pain increased gradually in degree and
range.
He visited us ten months after the on-

set of the pain. The following findings were
observed then around the right ankle: a
burning and continuous pain exacerbated by
movement or cutaneous stimulation causing
a gait disturbance, hyperesthesia, hyperalge-
sia with a trigger zone in the big toe and
instep, edema with cyanosis in the entire foot
including the toes, deformity of the nails, at-
rophy of the calf and the thigh, and stiffness
of the ankle. These were strongly sugges-
tive of RSD, although he had no history of
trauma and the higher plantar core tempera-
ture in the right by 2.0°C rather than that in
the left in contrast to the other cases.
As the mode of the onset of pain was

not typical, a continuous lumbar epidural

block was initially attempted for one week.
However, the effect of the epidural block was
insufficient. The right LSGB was then per-
formed four times similarly to the case 1.
Even four times of the L8GB failed to lessen
the pain. No significant increase in the plan-
tar core temperature was detected during the
L8GB. The patient has been treated with
an aI-blocker (bunazosin), prostaglandin EI,
an antidepressant (amitriptyline), an anal-
gesic (indomethacin), a kampo medicine
(Keishibukuryou-gan), and physical therapy.
These have improved slightly the mobility of
the ankle and the ability in walking. Still the
pain and most of the associated symptoms
continue with little changes for eight months
since the last LSGB.
In all cases, there was no evidence of any

systemic disorders that might result in neu-
ropathy such as diabetes mellitus, and the
laboratory examinations showed the normal
values. Physical therapy begun simultane-
ously with L8GB has been proceeding. No
significant complications occurred with the
L8GB except in the case 2, in which a
transient hyperventilation syndrome was ob-
served once after the sixth L8GB, recovered
with a sedative (5 mg of diazepam).

Discussion

The common trigger of RSD is a mi-
nor and nonspecific trauma, such as a light
traffic accident and the following arthro-
scopic examination as in case 1, and as an
operation of vein stripping in case 2. On
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the other hand, case 3 had no history of
trauma suggesting that various kinds of dis-
eases other than trauma might also induce
RSD-like symptoms. The possible ones are
thrombophlebitis, vasospastic arterial dis-
ease, postfrostbite syndrome, postphlebetic
edema, postthrombotic painful edema, and
so on".
The onset of RSD is usually weeks after

the injury, while in some instances it is im-
mediate following the trauma. Although the
exact incidence of RSD caused by surgical
procedures is unknown, we should notice and
treat it in the early stage. Early sympathetic
nerve block may be useful. Furthermore, if
early, even more local anesthesia in the trig-
ger zone or in the painful region is often
effective to relieve or to prevent worsening
the symptoms". In our cases 1, 2 and 3,
the intervals between the onset of pain and
the first LSGB were about 5, 8 and 10
months, respectively. These differences might
partly influence the effects of LSGB, i.e., the
poorest in case 3.
The mechanism of RSD is regarded as

follows. The noxious stimuli from the injured
region are initially sent to the spinal cord
through the sensory afferent neurons, then
the stimulifrom the same level of spinal cord
are reflexly returned to the injured region
through the efferent sympathetic fibers. In
consequence, the impulses are continuously
sent to the sensory center". Some theories
to explain this mechanism have been pre-
sented; 1) failure of the gate control system
in the dorsal horn", 2) formation of the vi-
cious cycle of reflexes through interneurons
in the lateral and ventral homs", 3) artifi-
cial synapse connecting the efferent sympa-
thetic and the afferent sensory fibers" ~8, and
4) sensitization of the wide-dynamic-range
neurons'i-!". The effects of sympathctic nerve
block like 1SGB on RSD may be brought
by cutting the efferent sympathetic stimuli
concerning the mechanism. Therefore, sym-
pathetic block can be employed not only to
treat a pain but also to diagnose it as RSD
or the related pain. Early regional anesthe-
sia may block the afferent sensory stimuli
and prevent forming the vicious cycle or the

artificial synapse.
As a supplementary therapy, several

medicines like a-blockers, Ca-blcckers, an-
tidepressants and anticorivulsants have been
used!", Intravenous sympathetic blockade
with guanethidine or reserpine is occasionally
useful!". Physical therapy is also important
and effective to improve the peripheral cir-
culation and to avoid the stiffness of joints.
However, it may aggravate the pain by move-
ment if the control of pain is insufficient.
Our case 3 showed the most obvi-

ous findings of vasomotor dysfunctiqn, i.e.,
edema, cyanosis, etc. In such a case, local
metabolism might be impaired and some
substances to induce pain might be pro-
duced. This may result in the further exacer-
bation of the vicious cycle of pain", and the
activation of interneurons may soon get per-
manent, lowering the effects of sympathetic
or sensory nerve block.
The hyperventilation syndrome observed

in case 2 suggests that psychiatric factors
may partly playa significant role in R8D 13 .
In summary, three patients suggestive of

RSD in the lower extremity were treated
with L8GB. In two cases, 15GB was very
effective and showed the marked increase in
the plantar core temperature. It is important
to detect and treat RSD in the early stage.
(Received Jul. 30, 1990, accepted for publica-

tion Sep. 21, 1990)
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