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ABSTRACT

Introduction: Complex regional pain syn-
drome type 1 (CRPS-1) is prevalent after trauma,
with intractable pain being the most prominent
clinical symptom. The impact of sympathetic
block on CRPS is unclear. The goal of this study
was to explore the characteristics that predict
successful symptom relief with lumbar sympa-
thetic block (LSB) in patients with lower
extremity CRPS-1.
Methods: The study was designed as a
prospective cohort study. Ninety-eight patients
diagnosed with lower extremity CRPS-1
between March 2021 and March 2022 were
enrolled as participants. All of the patients
received two LSB treatments within a month.
Sympthetic skin response (SSR) and numeric
rating scale (NRS) were recorded before and
after LSB treatment. The procedure was judged

as a clinically positive response if the patients a
50% or greater reduction in NRS scores. Patients
were divided into positive response and nega-
tive response groups after LSB treatment: LSB
(?) and LSB (-), and the different characteristics
and examination findings of the two groups of
patients were compared. Furthermore, a multi-
variable logistic regression model was utilized to
evaluate the predictors of successful symptom
relief following LSB treatment.
Results: A total of 43.9% (43/98) of patients
experienced successful symptom relief, while
56.1% (55/98) had unsuccessful symptom relief.
After LSB treatment of all subjects, the overall
NRS score decreased, the SSR amplitude
increased, and the SSR latency shortened in the
affected extremity (P\0.05). There was a sig-
nificant difference in the change in SSR ampli-
tude between the LSB (-) and LSB (?) groups
(P = 0.000). A 12-month disease duration had
an OR (odds ratio) of 4.477 (P = 0.009), and a
510-lV baseline SSR amplitude of the affected
extremity had an OR of 7.508 (P = 0.000) in the
multivariable analysis that included these
explanatory variables.
Conclusions: Patients with lower extremity
CRPS-1 can experience significant pain relief
after LSB treatment. The predictors of successful
symptom relief after LSB treatment were a
baseline SSR amplitude of the affected extrem-
ity\510 lV and a disease
duration\12 months.
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Trial Registration: The study was registered in
the Chinese Clinical Trial Registry (ID:
ChiCTR2000037755, date of registration:
September 4, 2020).
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Key Summary Point

Why carry out this study?

An objective, quantitative test for the
therapeutic effectiveness of sympathetic
block in complex regional pain syndrome
type 1 (CRPS-1) patients is currently lacking.

The causes for CRPS-1 patients’ clinical
positive response to lumbar sympathetic
block (LSB) are diverse. We aimed to predict
which CRPS-1 features may benefit from LSB
treatment.

What was learned from the study?

Patients with CRPS-1 in the lower extremities
may benefit from LSB treatment, which is
associated with increased SSR amplitude and
shortened SSR latency of ipsilateral
extremity.

There was a significant difference in the
change in SSR amplitude between the LSB
(-) and LSB (?) groups.

The baseline SSR amplitude of the affected
extremity\ 510 lV and disease
duration\12 months were predictors of
successful symptom relief after LSB
treatment.

INTRODUCTION

Complex regional pain syndrome type 1 (CRPS-
1) is a progressive and chronic pain disorder
characterized by intractable pain with allodynia
and hyperalgesia, autonomic dysfunction, and

motor impairment that develops after noxious
inciting events such as a fracture, sprain, or
surgery [1]. Limb edema, fluctuations in skin
temperature and color, and abnormal sweating
are clinical symptoms and signs of autonomic
dysfunction, this indicating that the sympa-
thetic nervous system plays a role in the
pathophysiology of CRPS-1 [2]. Therefore,
sympathetic dysfunction is assumed to be one
of the main mechanisms of CRPS-1, and sym-
pathetic intervention is frequently utilized to
alleviate the symptoms of sympathetically
maintained pain (SMP). However, because of
CRPS’s multiple interacting mechanisms, effec-
tive sympathetic treatment is unstable, limiting
its application [3]. There is currently no efficient
method for diagnosing sympathetic dysfunc-
tion in CRPS patients. We will be able to iden-
tify appropriate patients to improve their
symptoms if we can predict which characteris-
tics of CRPS will benefit from sympathetic nerve
block.

Currently, the main issue is the lack of an
objective, quantitative test for the therapeutic
efficacy of sympathetic nerve block, which
results in the lack of standardization of CRPS
prognostic indicators. A precise method to
measure sympathetic activity in CRPS patients
is still needed. The sympathetic skin response
(SSR) is a transient change in the electrical skin
potential caused by a variety of internal and
external stimuli. It is evaluated utilizing a sim-
ple, noninvasive test that indicates an interac-
tion between the surrounding epidermal tissue
and sweat glands [4]. Because SSR is a multisy-
naptic reflex, its amplitude and latency are
variable. The SSR latency reflects the conduc-
tion duration of the nerve impulse and the SSR
amplitude reflects the excitability of sympa-
thetic postganglionic fibers and sweat glands
[5]. Generally, amplitude and latency are mea-
sured in response to a stimulus, and the values
after treatment and before treatment are com-
pared. Due to the large variation in SSR, it
should be considered in combination with
amplitude and latency when determining whe-
ther a single test is abnormal. SSR has recently
been used to evaluate patients suffering somatic
and autonomic neuropathies [6–8], with
abnormal SSR results such as prolonged SSR
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latency or decreased SSR amplitude described in
both central and peripheral nervous system ill-
nesses. However, until now, there has been little
debate and practical application of SSR in CRPS.

We evaluated the successful symptom relief
rates of 98 CRPS-1 patients with lower extrem-
ities who received lumbar sympathetic block
(LSB) at our institution and analyzed their
prognostic value based on clinical characteris-
tics. We discovered that a baseline SSR ampli-
tude of\ 510 lV and a disease duration
of\ 12 months were predictors of successful
symptom relief after LSB treatment using mul-
tivariate logistic regression analysis.

METHODS

Participants

This study was designed as a prospective cohort
study. From March 2021 to March 2022, CRPS-1
patients with lower extremity pain who were
diagnosed using the Budapest criteria were
included in the Department of Pain Manage-
ment at Shanghai Sixth People’s Hospital. A
total of 145 patients were chosen based on the
following eligibility criteria: newly diagnosed
CRPS-1 patients with unilateral lower extremity
following a fracture, trauma, or surgery; NRS
score of 4 or more on a scale of 0–10 (with 0
indicating no pain and 10 indicating the worst
imaginable pain); disease duration greater than
3 months after the initiating noxious stimulus;
and age 20–70 years. The exclusion criteria were
as follows: SSR failed to be exported; history of
diabetes; history of alcoholism; history and
signs of central nervous system involvement;
history of oral anticholinergic drugs; preg-
nancy; coagulation abnormalities; infection; or
any other condition that may cause signs and
symptoms similar to CRPS.

Eventually, of the 145 patients who were
included, the study enrolled 98 patients whose
eligibility was guaranteed (Fig. 1). This trial (No.
2019–119) was approved by the Shanghai Sixth
People’s Hospital’s ethics committee and was
registered in the Chinese Clinical Trial Registry.
The registration number is ChiCTR2000037755.
The trial was registered at https://www.chictr.

org.cn/on September 4, 2020. All procedures
involving individuals were carried out in
accordance with the ethical guidelines set out
by the National Research Council. In accor-
dance with the Declaration of Helsinki, the
researchers explained the significance of the
study to all participants, who signed a written
informed consent form.

Treatment Protocols

Each patient received two LSB treatments in a
month in accordance with our standard proto-
col. NRS scores and lower extremity SSR of
patients were recorded before enrollment and
then recorded again 1 week after the second LSB
treatment. Throughout the procedure and for at
least 30 min later, the patients were continu-
ously monitored by continuous noninvasive
blood pressure monitoring and pulse oximetry.
Just prior to the LSB, an intravenous line was
established for safety purposes. Physicians with
considerable experience performed the LSB
procedure on all CRPS participants in the trial.
Based on the previous literature [9], each
patient was lying on his side during the proce-
dure. By combining ultrasonography and fluo-
roscopy, the target of LSB was located in the
upper third of L3 or the lower third of L2. A
15-cm, 20-gauge needle was inserted with real-
time ultrasound guidance until the anterolat-
eral side of the vertebra was reached after needle
insertion. The anterior fascia of the psoas major
muscle was penetrated by the ultrasound
through guidance medially over the transverse
process of the lumbar spine. The psoas major

Fig. 1 Flow chart
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muscle on the anterolateral side of the lumbar
vertebral body was the target of the needle tip,
which was positioned anteriorly and medially.
To avoid harming the vascular system and to
create the needle trajectory, color Doppler was
used. Before placing the needle, the kidney was
examined to ensure that it would not get in the
way. Using an in-plane technique, the needle
was inserted from the lateral to the medial
direction. After confirming the final position of
the needle tip, the injection of 2–3 ml of con-
trast agent was then monitored using the C-arm
in the anterior posterior (AP) and lateral pro-
jection. In a successful LSB, the sympathetic
diffusion of the contrast agent was straight
throughout the longitudinal axis with no lateral
or posterior extension and no apparent psoas
shadow. Following the confirmation that the
contrast dye had diffused appropriately, 15 ml
of 1% lidocaine was injected [10].

The SSR test uses electrodiagnostic equip-
ment (Focus, Dantec Keypoint) to monitor an
induced change in the electrical potential of the
skin to evaluate sudomotor function. Electrical
stimulus was used to detect SSR in the lower
extremities, with surface electrodes containing
an active electrode and a reference electrode. In
a room with a temperature of approximately 25
�C, the active potential changes were recorded
on the soles of the feet, and the dorsum of the
feet was used as a reference. The stimulus cur-
rent has a wave width of 0.2 ms, a current
intensity of 20–30 mA, and an interval of more
than 60 s between electrical stimuli, which can
minimize the inaccuracy caused by the adapta-
tion of the stimulus site. The SSR parameters to
be measured include latency (the time when the
baseline deviates for the first time following an
electrical stimulus) and amplitude (the distance
between negative wave peak and positive wave
peak) (Fig. 2). That SSR failure to export was
defined as no reaction to the stimulus at either
extremity; that is, no consistent change in the
baseline was detected in either of the 2 s fol-
lowing the stimulus recordings. Finally, the last
SSR test was conducted no less than 1 week after
LSB treatment.

Data Recording

Baseline characteristics, including age, body
mass index (BMI), disease duration, LSB results
(LSB-/LSB?), baseline NRS scores, baseline SSR
latency of the affected side and healthy side,
and baseline SSR amplitude of the affected side
and healthy side, were collected from the
patients’ medical records. The NRS was used to
assess the severity of limb pain, which ranged
from 0 (no pain) to 10 (severe pain). After the
procedure, we will assess the efficacy of the LSB
treatment. The percentage of pain relief was
calculated as (NRS at baseline—NRS after
block)/NRS at baseline 9 100%. The procedure
was judged as a clinically positive response if
the patients exhibited a 50% or greater reduc-
tion in their NRS score. Otherwise, the proce-
dure was considered to have a negative
response.

During the procedure, any adverse symp-
toms (such as abnormally elevated pain,
numbness, paresthesia, back discomfort, and
motor weakness) were noted.

Statistical Analysis

The mean ± standard deviation (SD) was
reported for normally distributed continuous
data on patient demographics and baseline
characteristics, whereas the median (interquar-
tile range) was reported for nonnormally

Fig. 2 The measurement method of SSR parameters
(latency: the time of the first deviation from the baseline
after electrical stimulus; amplitude: the distance between
the negative wave peak and the positive peak)
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distributed continuous data. Student’s t test was
used to assess the effect of baseline demo-
graphics and clinical symptoms on the response
to LSB, while Pearson’s chi-square test was used
to compare categorical variables. To compare
the changes in NRS scores and SSR parameter
values before and after LSB, the paired Wil-
coxon test or the signed rank-sum test was
utilized.

Binomial logistic regression analysis was
used to determine covariates that were associ-
ated with the clinical response of LSB. SSR
parameter baseline values and other potential
prognostic variables that exhibited a signifi-
cance level of less than 0.20 were entered into
the logistic regression. Univariate regression
was run first, using one covariate at a time.
Next, the covariates that were significant pre-
dictors at a P\ 0.2 level were considered toge-
ther in the multivariate regression model to
adjust the SSR predictive effect and rule out any
confounder effects. Multicollinearity was
checked before we performed the multivariate
logistic regression analysis. The variance infla-
tion factor (VIF) was calculated, and a VIF above
10 indicates that the model has
multicollinearity.

All statistical analyses were performed with
SPSS software (version 22.0 IBM Corp., Armonk,
NY, USA). P\ 0.05 was considered statistically
significant.

RESULTS

Demographic and Baseline Characteristics
of Participants

This study enrolled a total of 98 participants.
Patient demographics and initial baseline NRS
scores and SSR parameter values are shown in
Table 1. The baseline SSR latency of affected
limbs was much longer than that of the healthy
limbs, and the baseline SSR amplitude of the
affected limbs was significantly lower than that
of the healthy limbs (P\0.05) (Table 1).

The Clinical Response of LSB
and the Change in SSR Measures

Each patient’s symptom relief rates were evalu-
ated after two LSB treatments. The procedure
was considered a clinical positive response if the
patients’ NRS scores were reduced by at least
50%. In contrast, the procedure was considered
a negative response for symptom relief. As a
result, the patients were divided into positive
and negative groups: LSB (?) and LSB (-),
which represented successful and unsuccessful
LSB treatment, respectively. Statistics after cal-
culation show that the number of CRPS patients
in the LSB (-) group is 55, and the number of
patients in the LSB (?) group is 43. Between the
LSB (-) and LSB (?) groups, there were no sig-
nificant differences in age, sex, baseline NRS
score, SSR latency of affected and healthy limbs,
or baseline SSR amplitude of healthy limbs
(P[0.05). However, there were significant dif-
ferences in BMI, disease duration and baseline
SSR amplitude of the affected limbs between the
two groups (P = 0.044, P = 0.000 and P = 0.000,
respectively). According to Budapest criteria,
some specific CRPS features were observed
between the LSB (-) and LSB (?) groups. There
was no significant difference in the subjective
categories of sensory and motor/trophic distur-
bances between the two groups (P = 1.000 and
P = 0.702, respectively), but there were

Table 1 Demographic and baseline characteristics of
participants

Number of patients All (n = 98)

Age (years) 45.76 ± 11.63

BMI (kg/m2) 23.07 ± 2.19

Duration 13.07 ± 9.31

Baseline NRS 6.00 (2.00)

Affected SSR latency 2188.68 ± 189.03*

Healthy SSR latency 2022.60 ± 178.67

Affected SSR amplitude 504.18 ± 95.91*

Healthy SSR amplitude 668.88 ± 170.37

*P\ 0.05, affected vs. healthy
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significant differences in the subjective cate-
gories of vasomotor and sudomotor/edema dis-
turbances between the two groups (P = 0.014
and P = 0.001, respectively) (Table 2).

After LSB treatment of all subjects, the over-
all NRS score of CRPS patients significantly
decreased, the SSR latency of the affected limbs
was significantly shortened, and the SSR
amplitude of the affected limbs was signifi-
cantly increased (P\0.05) (Fig. 3).

In CRPS patients before and after treatment,
between the LSB (-) and LSB (?) groups, there
was no significant difference in the change in
SSR latency (103.98 ± 79.07 ms and
122.33 ± 91.34 ms) (P = 0.290); however, there
was a significant difference in the change in SSR
amplitude (54.73 ± 41.18 and
145.58 ± 61.81 lV) (P = 0.000) (Fig. 4).

SSR and Other Factors Influencing
the Effectiveness of LSB

The univariable analysis revealed that age, BMI,
sex, disease duration, and SSR amplitude of the
affected limb were significant explanatory vari-
ables (P\0.20) (Table 3). As all VIF values
were\1.5, there was no multicollinearity in
our model. The multivariable logistic analysis
showed that a\ 510-lV SSR amplitude of the
affected limb had an OR of 7.508, and a\ 12-
month duration of illness had an OR of 4.477
(Table 4).

Table 2 Demographic and baseline characteristics of CRPS patients with different responses to LSB

LSB- (n = 55) LSB 1 (n = 43) P

Age (years) 44.24 ± 11.14 47.70 ± 12.07 0.145

Sex (female/male) 31/24 32/11 0.064

BMI (kg/m2) 22.67 ± 2.20 23.57 ± 2.10 0.044*

Duration (months) 16.72 ± 10.53 8.40 ± 4.19 0.000*

NRS base score 6.00 (2.00) 6.00 (1.00) 0.126

SSR parameter values

Affected SSR latency 2174.27 ± 193.31 2207.12 ± 184.01 0.396

Healthy SSR latency 2016.84 ± 190.47 2029.98 ± 164.26 0.720

Affected SSR amplitude 543.64 ± 89.47 453.72 ± 79.40 0.000*

Healthy SSR amplitude 689.09 ± 171.82 643.02 ± 166.91 0.185

Budapest criteria variables

Sensory 49 (89.1%) 39 (90.7%) 1.000

Vasomotor 32 (58.2%) 35 (81.4%) 0.014*

Sudomotor/edema 30 (54.5%) 37 (86.0%) 0.001*

Motor/trophic 29 (52.7%) 21 (48.8%) 0.702

*P\ 0.05, LSB ? vs. LSB-
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DISCUSSION

Clinically, sympathetic activity is frequently
observed to significantly enhance the degree of
pain in CRPS patients, which is mediated by the
coupling of sympathetic postganglionic C fibers
with peripheral afferent sensory neurons to
produce SMP [11, 12]. Sympathetic block is a
typical treatment for CRPS pain and other
symptoms, and its therapeutic effect varies
greatly [13, 14]. It is difficult to determine
which CRPS-1 features are required for effective
sympathetic block. In this study, we employed a
multivariate logistic regression model to
explore predictors of successful symptom relief
following LSB treatment. It was discovered that
a baseline SSR amplitude of the affected
extremity\ 510 lV and disease dura-
tion\ 12 months were predictors of successful
LSB treatment.

Currently, the clinical diagnosis of CRPS
mainly depends on the reported symptoms,
presence of signs, and exclusion of alternative
causes [15, 16], and there is still a lack of
objective and quantitative diagnostic or pre-
diction tests. Despite substantial autonomic
dysfunction, CRPS-1 patients, unlike CRPS-2
patients, do not have impairments in motor
and major sensory nerve fiber function [17]. As
a consequence, nerve conduction velocity
(NCV) is ineffective for diagnosis since it cannot
detect thinly myelinated or unmyelinated small
nerve fiber injury [18]. The SSR is the only
autonomic test widely available on routine
EMG equipment [19], which can substitute for
the deficiencies of NCV by detecting the con-
duction function of sympathetic sudomotor
fibers [18, 20, 21]. The SSR latency and ampli-
tude can be changed in response to sympathetic
hyperactivity of CRPS because it alters the sweat
fibers, which in turn influences skin resistance

Fig. 3 Comparison of NRS scores and SSR parameters in all CRPS patients before and after LSB treatment. A NRS score;
B SSR latency of the affected limb; C SSR amplitude of the affected limb; P\ 0.05, compared with before treatment

Fig. 4 Comparison of changes in SSR parameters in CRPS patients between the LSB (-) and LSB (?) groups. A change in
SSR latency, P[ 0.05; B change in SSR amplitude, P\ 0.05
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[22]. Additionally, SSR has been shown to have
good consistency with other autonomic func-
tion detection methods in diabetic neuropathy
[23], uremic peripheral neuropathy [24],
chemotherapy-induced peripheral neuropathy
[25] and other diseases and can well evaluate
the autonomic function impairment of these
diseases.

There are very few articles investigating the
role of SSR in CRPS diagnosis and treatment. In
one study [26], CRPS patients showed

prolonged latency of SSR. In another study [27],
it was found that the mean amplitude was
higher on the affected side, while the mean
latency was shortened. However, after sympa-
thetic block, amplitude was reduced, and
latency was prolonged. The two studies had
contradictory results, most likely because they
were all restricted by a small number of
patients. Lee et al. [28]. compared the results of
sympathetic blocks to those of 263 people who
had completed combined autonomic nervous
system (ANS) testing to identify CRPS. Although
the incidences of abnormal SSR tests were not
substantial, they were considerably higher in
the CRPS group. However, this study did not
conduct quantitative stratification of SSR
parameters and instead filtered out SSR-positive
patients. As the pathogenic mechanism of the
sympathetic nerve in CRPS has become more
apparent in recent years [29], the application of
sympathetic block treatment has increased

Table 3 Univariate logistic regression analysis of inde-
pendent predictors of LSB

Number Odds
ratio

95% CI P

Age (years)

\ 45 51 1.0

C 45 47 2.083 0.926–4.689 0.076*

BMI (kg/m2)

\ 24 56 1.0

C 24 42 1.833 0.814–4.129 0.143*

Sex

Male 35 1.0

Female 63 2.252 0.946–5.365 0.067*

Duration (months)

\ 12 53 8.993 3.469–23.311 0.000*

C 12 45 1.0

NRS base score

\ 7 53 1.0

C 7 45 1.043 0.469–2.323 0.917

Affected SSR latency (ms)

\ 2160 49 1.0

C 2160 49 1.086 0.489–2.413 0.839

Affected SSR amplitude (lV)

\ 510 48 14.135 5.261–37.978 0.000*

C 510 50 1.0

*P\ 0.2, 95% CI = 95% confidence intervals

Table 4 Multivariate logistic regression analysis of inde-
pendent predictors of LSB

Odds ratio 95% CI P

Age (years)

\ 45 1.0

C 45 1.465 0.509–4.216 0.479

BMI (kg/m2)

\ 24 1.0

C 24 1.802 0.608–5.339 0.288

Sex

Male 1.0

Female 1.906 0.641–5.663 0.246

Duration (months)

\ 12 4.477 1.448–13.844 0.009*

C 12 1.0

Affected SSR amplitude (lV)

\ 510 7.508 2.513–22.428 0.000*

C 510 1.0

*P\ 0.2, 95% CI = 95% confidence intervals
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again. As a result, choosing the most appropri-
ate patients for individualized treatment is
essential. According to our findings, following
LSB to alleviate pain, the mean SSR amplitude
increased, and the mean SSR latency shortened
on the affected side (Fig. 3). These findings
support LSB’s effective treatment of pain
symptoms in CRPS patients and clarify the
range of changes in SSR parameters.

The current study used a cohort of unilateral
CRPS-1 lower extremity patients from our
institution, regardless of disease severity. The
value of SSR has been widely reported for several
autonomic nerve disorders [23, 30], but the
treatment of CRPS, particularly the prediction
of successful symptom relief, has received rela-
tively less attention. In our research, 98 CRPS-1
patients had two LSB treatments in 1 month. A
total of 43.9% of the patients (43/98) experi-
enced successful symptom relief, whereas 56.1%
of the patients (55/98) had unsuccessful symp-
tom relief. This result is better than that of one
prior study [31], which found that just 31% of
CRPS-1 patients responded well to sympathetic
block. In contrast to our study, the subjects
involved upper and lower extremities. Another
study [32] discovered that 61% of CRPS patients
effectively reacted to LSB, making it the most
effective study of LSB in recent literature and
yielding a higher rate than our findings. It is
worth noting that there was a significant dif-
ference in the SSR amplitude of the affected
limbs between the two groups in our study but
not in the SSR latency. It is generally believed
that latency is a relatively stable parameter that
does not change markedly with different stim-
uli, and it reflects the conduction duration of
the nerve impulse that generates perspiration
throughout the reflex arc [33]. However, the
amplitude is a reliable response of the
excitability of sympathetic postganglionic fibers
and sweat glands, which is more able to reflect
peripheral sympathetic nerve activity [34]. It is
also worth mentioning that, according to the
Budapest criteria, vasomotor and sweating/
edema, which are CRPS symptoms, were more
prevalent in the LSB (?) group. It could be that
these two types of symptoms are most closely
linked to sympathetic activity [35].

The reasons for the clinical positive response
to LSB are multifaceted. Our results showed a
significant difference in the change in SSR
amplitude between the LSB (-) and LSB (?)
groups before and after treatment. The effec-
tiveness of LSB could potentially be predicted by
changes in SSR amplitude (Fig. 4). Therefore, we
analyzed age, BMI, sex, disease duration, base-
line NRS, baseline SSR latency and amplitude.
In accordance with previous research [36] on
predictors, our results show that disease dura-
tion appears to be a factor determining the
success of LSB, with patients having less than
12 months exhibiting a fourfold higher effi-
ciency than patients with a longer duration.
This indicates that CRPS with a dura-
tion C 12 months is a poor prognostic factor for
successful LSB treatment. Patients with CRPS
may develop central sensitization, which can
explain why sympathetic block is less effective
over time [37]. SSR is thought to be triggered by
synchronized sweat gland activity. The afferent
part of the SSR is composed of large myelinated
peripheral sensory fibers, whereas the efferent
part is composed of sympathetic postganglionic
unmyelinated C fibers that terminate in sweat
glands. SSR is considered to be altered in CRPS
due to increased sympathetic activity (4). In our
results, an SSR amplitude\ 510 lV was a good
prognostic factor for successful LSB treatment.

This study has a number of limitations. First,
this study lacked healthy controls and relied
entirely on the healthy lower limbs of CRPS
patients for control, which is known as con-
tralateral control. As normal SSR parameter
values have not yet formed a unified standard,
our judgment of values in this study is based on
neurologists’ interpretation. Second, the LSB’s
efficacy was judged by short-term pain allevia-
tion with no long-term follow-up. Although we
could not find a long-term effect of LSB in our
investigation, we managed to record the NRS
following treatment 1 week after two LSB ses-
sions. Third, we did not examine inflammatory
cytokines or pain-related mediators to deter-
mine whether there were any changes in
biomarkers. Finally, as we conducted a single-
center study, it is possible hard to generalize our
findings.
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CONCLUSIONS

Collectively, we found that individuals with
lower extremity CRPS-1 may significantly
relieve pain with LSB treatment, which is
accompanied by increased SSR amplitude and
shortened SSR latency of ipsilateral extremity.
There was a significant difference in the change
in SSR amplitude between the LSB (-) and LSB
(?) groups. We attempted a quantitative anal-
ysis of the SSR parameter and identified a cutoff
value that might effectively instruct the thera-
peutic effects. Finally, we discovered that a
baseline SSR amplitude of the affected extrem-
ity\510 lV and disease duration\ 12 months
were predictors of successful symptom relief
after LSB treatment.
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