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Purpose: The location characteristic of the lumbar 3 sympathetic trunk under Computed Tomography (CT) was discovered through
106 cases, imaging analysis after successful lumbar 3 sympathetic radiofrequency thermocoagulation operations serving the clinic and
reducing the operation time.

Methods: There are 113 patients underwent bilateral L3 lumbar sympathetic thermal radiofrequency procedures in our hospital from
January 2017 to January 2021, with 106 cases of successful procedure. Four operation image distances were measured: 1. The left/
right distances between the needle tip (the location of needle tip was the sympathetic trunk at the same CT scan level) and the
transverse process of the lumbar spine (D11/D1r); 2. The left/right distances between the needle tip and the medial margin of the psoas
major (D2I/D2r); 3. The left/right vertical distances between the needle tip and vertebral body (D31/D3r); 4. The left/right vertical
distances between ureter and vertebral body (D41/D4r). The Perfusion Index (PI) and the plantar temperature were monitored and
recorded before and after the treatment (the higher PI value and the plantar temperature indicated successful procedure). After the
procedure, the patients were followed up one day, one week, two months and six months for satisfaction, complications and
recurrences.

Results: The left distance (D11) from the needle tip to the transverse costal process being 4.4444+0.7668mm, longer than the right side
(D1r, P<0.001). The left distance (D21) being 1.260+0.4261mm longer than the right side (D2r, P=0.0039). The left distance (D31) was
1.634+0.2597mm longer than the right side (D3r, P<0.0001). The D4l and D4r both having a long distance far from needle tips
(P=0.665). Both the left and right temperature and PI increased have statistical significances after treatment (P<0.0001). There were 2
(1.77%) cases experiencing numbness of big thighs, and 9(7.96%) cases of compensatory hyperhidrosis, with only 3 (2.65%) cases
reverting to the original state six months later.

Conclusion: Lumbar sympathetic radiofrequency thermocoagulation is a valid treatment option for sympathetic-related disease in
lower limbs, and based on our study data CT-guided percutaneous puncture lumbar sympathectomy can easy be proceed and gained
more persistent effection, the left needle distance more deeper than the right side, the distance from the left side should be far from
vertebral body than the right side. The distance between the needle body and the vertebral body on the left side is far away from the
right side.
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Introduction

Patients with lower limb sympathetic nerve-related diseases such as hyperhidrosis, lower limb chills, diabetes feet and
lower limb artery embolism receive modulation therapy of lumbar sympathetic nerve.' > Percutaneous lumbar sympathetic
nerve radiofrequency therapy technology has better advantages in the maintenance of the effect and the lower incidence of
complications compared with drug therapy, based on recent reports.®® Previous reports show that the effective rate of
Radiofrequency lumbar sympathectomy was 30% to 80%,”'° despite having longer-term procedure effect. Differences in
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patient selection may have been a major factor for this wide range. However, in this study, we found that the position of the
inserted radiofrequency needle was very important to the effect, and difficult to locate. When we adjusted the position of the
needle tip under CT guidance, the distance of 3mm often get different effect, but once the exact position was located, the
effect of sympathectomy was immediately observed. Therefore, in clinical operation, the accurate location of lumbar
sympathetic nerve is very important. Currently, there are no records on the exact target position at which the radiofrequency
needle reached for lumbar sympathectomy.'' The objective of the study was to identify the character of sympathectomy
exact target by CT-guided.

Method

Patients and Imagings

A total of 113 patients (42 males and 71 females), diagnosed with lower limb sympathetic nerve-related diseases,
underwent Percutaneous Radiofrequency Thermocoagulation of Sympathetic nerve (PRTS), with 106 cases successful
operation at the Pain Department of the Affiliated Hospital of Jiaxing University from April 2020 to April 2021, were
enrolled in the study. This study got ethical approval from the Affiliated Hospital of Jiaxing University. All patients read
and signed the informed consent, with the patient's name withheld in this study. All methods are carried out in accordance
with relevant ethical guidelines and regulations. The datasets used and/or analysed during the current study available
from the corresponding author on reasonable request.

Inclusion and Exclusion
Patients inclusion criteria for analysis were as follows: (1) over 18 years old; (2) lower limb sympathetic nerve-related
diseases only involved below the knee joint but not thigh; (3) visual analog scale (VAS) of >4; (4) Had 3 times increase
in Pulse Index (PI) and 2 degrees increase in the temperature immediately after operation.

The exclusion criteria for analysis included: (1) Severe depression or mental disease; (2) Severe brain, heart, lung,
liver, or kidney disease; (3) Poor blood coagulation function; (4) Puncture site or systemic infection. (5) No increase or
decrease in the pulse index and the temperature after the operation.

Surgical Procedure

The patients were placed in a prone position with soft pillows under their abdomen on the table for Computed
Tomography (CT) treatment (Figure 1A). The positioning grid was fixed on the bilateral lumbar 3 paravertebral sides
using adhesive tape. The temperature monitoring probes were bundled on the soles of the patients, feet. Throughout the
operation patients, Heart Rate (HR), Blood Pressure (NIBP), and Oxygen Saturation (SpO2) were continuously
monitored (Figure 1B and C). Monitoring and recording were done using the Perfusion Index (PI) (Masimo Corp,
Irvine, CA, USA) (white arrow in Figure 1C and F), and Temperature of the plantar (T) (PhysitempNTE-2A; Physitemp
Instruments, Clifton, NJ, USA) (white arrow in Figure 1A and red star in Figure 1C and D and showed T value),
respectively (Figure 1).

Firstly, the L3 vertebral body was marked and positioned (Figure 2a). The L3 vertebral body was first marked and
placed. The anterolateral of the L3 vertebral body and the medial anterior border of the psoas major was selected as the
puncture targets under the guidance of CT.*»'' The transverse process of L3 was chosen as the punctured plane, and
a straight line was drawn from the tip of the transverse process to the lateral edge of the vertebral body, with the skin
puncture point on this line (Figure 2b).

Secondly, 1.0% lidocaine hydrochloride was used for local anesthesia and CT guidance was used for advancing 15 cm 22-
gauge needle from the skin puncture point to the target position. We started by locating the target of the needle tip on the outside
of the vertebral body based on previous studies (Figure 3a). After administering intravenous analgesic drugs, we applied 95°
radiofrequency thermocoagulation for 300 seconds. If the position was accurate, the lower limb temperature gradually increased
60 seconds after the PI value increased following the drop and then the rise of the PI value, which could take place in about
30 seconds. If the aforementioned PI value and temperature remain unchanged, they were not close to the nerves. Then, we
adjusted the needle tip in several directions including away from and close to the vertebral body side, a deeper depth or
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Figure | The patients were placed in a prone position with soft pillows under their abdomen on the table for Computed Tomography (CT) treatment (A). Throughout the
operation patients, Heart Rate (HR), Blood Pressure (NIBP), and Oxygen Saturation (SpO2) were continuously monitored (B and C). Monitoring and recording were done
using the Perfusion Index (Pl) (Masimo Corp, Irvine, CA, USA) (white arrow in (C and F)), and Temperature of the plantar (T) (PhysitempNTE-2A; Physitemp Instruments,
Clifton, NJ, USA) (white arrow in A and red star in C and D showed T value) respectively. The positioning grid was fixed on the bilateral lumbar 3 paravertebral sides using
adhesive tape (white arrow in (A). The radiofrequency needle will be followed by a CT guide for puncture (white arrow in (E).

101 86 mm
103 62 mm

Figure 2 According to our measurement data, the designed puncture path can quickly reach the sympathetic nerve position, reducing the operation time. Firstly, we
perform localization (a) to determine the level of the lumbar 3 (L3)vertebral body and draw the preset puncture path at the vertical section under the CT guided (b).
withdrawal (Figure 3b) until PI and temperature rose. The patient's PI, T, and VAS scores were recorded before treatment (T1)
and after treatment for 10 minutes (T2).

Once the needle was pulled out, the puncture point was compressed. The patient was then returned to the ward with
normal vital signs after 15 min observation.
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Figure 3 When the needle reach the close to the targets(a), we applied 95°radiofrequency thermocoagulation for 300 seconds. If the Pl and temperature rose we recorded
the data of needles tip location. If not, we would adjust needle tip in several directions to gained the effect: away from the vertebral body side; close to the vertebral body
side; a deeper depth or withdrawal ((b): black narrows showed different adjustment directions) until to the Pl and temperature rose.

Observation Indexes
Data documented for each patient comprised:

* General information about patients.

* After operation successful (Figure 4a), we measured the several data in the picture: The left/right distance between
the puncture needle tip and the transverse process of the lumbar spine (D11/D1r) (Figure 4b); The left/right distance
between the puncture needle tip and the edge of the psoas major muscle (D21/D2r) (Figure 4c); The left/right distance
between the puncture needle tip and the vertebral body on the same side (D31/D3r) (Figure 4d); The left/right vertical
distance from ureter to vertebral body (D41/D4r) (Figure 4e).

*The right/left perfusion index (PI) before and after treatment.

*The right/left plantar temperature (T) before and after treatment.

* Presence/absence of postprocedure complications.

Statistical Analysis

SPSS version 26.0 software (IBM, Chicago, USA) was employed for all data analysis. The Shapiro—Wilk test was used to
determine whether the measurement data obeyed a normal distribution, and the results were expressed as the mean + Std.
Error of Mean (SEM), while the nonnormally distributed data were expressed as the median (IQR). A paired sample
t-test was used to compare the differences distance value among measure data. Also, paired sample #-test were used to
compare the differences PI and temperature between different time. Box Scatter Chart was used to describe the different
distances, PI and temperature.

Results

Analysis of the Clinical Characteristics of Patients

In our study, 113 patients were enrolled. They included 42 males and 71 females, with mean-median IQR of 55 (44—-64)
years, ranged 16-78 years at the Pain Department of the Affiliated Hospital of Jiaxing University (Cold hypersensitivity
in feet 99 cases, Diabetic neuropathy in feet 12 cases and Lower extremity atherosclerotic occlusive disease 2 cases)
(Table 1). Successful lumbar 3 sympathetic radiofrequency thermocoagulation under CT-guided was performed on 106
(93.8%) of the patients enrolled. A total of 96 patients underwent bilateral lumbar 3 sympathetic radiofrequency
thermocoagulation (SRT), and only 7 cases proceed left lumbar 3 SRT with 3 cases doing right sides (Table 2).
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Figure 4 After operation successful, we measured the several data of the needle tip (a). The left/right distance from the puncture needle tip to the transverse process of the
lumbar spine (DII/D1r) (b); The left/right distance from the puncture needle tip to the edge of the psoas major muscle (D2I/D2r)(c); The left/right distance between the
puncture needle tip and the vertebral body on the same side (D31/D3r) (d); The left/right vertical distance from ureter to vertebral body (D4l/D4r)(e).
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Table | Baseline Characteristics of Patients

Total Number of Patients (January 2018-December 2020) 113
Age(years) 1688
Sex(M/F) 42/71
Duration of symptom (months) 7-58
Medication no

Disease characteristic

Cold hypersensitivity in feet 99
Diabetic neuropathy in feet 12
Lower extremity atherosclerotic occlusive disease 2

Table 2 Study Population Summary Statistics

Total Number of Patients (January 2018-December 2020) | 113
Lumbar 3 sympathetic radiofrequency thermocoagulation patients 106
Left and right both 96
Left only 7
Right only 3

CT Imagings Investigation

Analysis of morphological measurements of 106 CT imaging was done. The D11 and D1r were 58.924+0.6137mm, 54.71
+0.7672mm, respectively, with the differences between them statistically significant (***P < 0.001). The D11 from the
needle tip to transverse costal process was 4.444+0.7668mm longer than D1r (Table 3A and B) (Figure 4b). The D21 and
D2r were statistically significant (**P < 0.01), with the differences between them being 9.570+0.3190mm and 8.320
+0.3297mm, respectively. The D21 from the needle tip to the edge of the psoas major muscle was 1.260+0.4261mm
longer than D2r (Table 3A and C) (Figure 4c). The D31 were 6.169+0.2380mm and D3r were 4.169+0.1561mm, and the
differences between them were statistically significant (***P < 0.001). The D31 from the needle tip to the vertebral body
was 1.634+0.2597mm longer than D3r (Table 3A and D, Figure 4d).

Before the operation, 69 patients were given intravenous contrast agents. The vertical distance (D41/D4r) from the
bilateral ureters image displayed to the Lumbar 3 vertebral body was measured (Figure 4¢). The D41 and D4r were 16.02
+0.6296mm and 15.73+£0.4915mm, respectively, while the left/right distances from the ureter to the vertebral body were
not statistically significance (P=0.6653) (Table 4A and B).

Table 3 The Right/Left Distance from the Puncture Needle Tip to the Different Targets of the Lumbar Spine

Table A: The left/right distance from the puncture needle tip to the transverse process of the lumbar spine (D 11/ DIr); The right/
left distance from the puncture needle tip to the edge of the psoas major muscle (D2l/ D2r); The right/left distance between the
puncture needle tip and the vertebral body on the same side (D3I/ D3r).
DIl Dir D2i D2r D3l D3r
Number of values 103 99 103 99 103 99
Minimum 45.07 10.80 2.050 1.190 1.790 1.970
25% Percentile 54.12 50.25 7.070 6.120 4.695 3.368
Median 57.77 5436 9.090 7.630 6.025 4.475
75% Percentile 63.32 60.09 12.20 10.28 7.180 5.578
Maximum 79.67 70.87 17.53 16.79 14.98 10.34
Range 34.60 60.07 15.48 15.60 13.19 8.370
Mean 58.92 54.71 9.570 8.320 6.169 4.169
Std. Deviation 6.228 7.633 3222 3.280 2.403 1.545
Std. Error of Mean 0.6137 0.7672 0.3190 0.3297 0.2380 0.1561
(Continued)
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Table 3 (Continued).

3 spine (DI1I/ DIr).

Table B: Compare difference of D11and D Ir. The left/right distance from the puncture needle tip to the transverse process of the lumbar

Paired t test

P value

P value summary

Significantly different (P < 0.05)?
One- or two-tailed P value?

t, df

Number of pairs

How big is the difference?
Mean of differences

SD of differences

SEM of differences

95% confidence interval

R squared (partial eta squared)

<0.0001

sfoksk

Yes

Two-tailed
t=5.796, df=95
96

4.444
7513

0.7668

5.967 to 2.922
02612

difference.

Table C: The left/right distance from the puncture needle tip to the edge of the psoas major muscle (D2r/ D2I) had significantly

Paired t test

P value 0.0039
P value summary ok
Significantly different (P < 0.05)? Yes
One- or two-tailed P value? Two-tailed
t, df t=2.957, df=95
Number of pairs 95
How big is the difference?

Mean of differences 1.260
SD of differences 4.153
SEM of differences 0.4261
95% confidence interval 2.106 to 0.4140
R squared (partial eta squared) 0.08511
Table D: The left/right distance between the puncture needle tip and the vertebral body on the same side (D3r/ D3I).

Paired t test

P value <0.0001
P value summary ok
Significantly different (P < 0.05)? Yes
One- or two-tailed P value? Two-tailed
t, df t=6.292, df=93
Number of pairs 94
How big is the difference?

Mean of differences 1.634
SD of differences 2517
SEM of differences 0.2597
95% confidence interval 2.149 to I.118
R squared (partial eta squared) 0.2986

Notes: **P < 0.001. The left distance from needle tip to transverse costal process is 4.444+0.7668mm longer than right side. **P < 0.01. The left distance from needle tip

to the edge of the psoas major muscle is 1.260+0.426 |mm
farther than right side.

longer than right side. **P < 0.001. The left distance from needle tip to the vertebral body is 1.634+0.2597mm
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Table 4 There are Total 69 Patients Were Given Intravenous Contrast
Agent to Show L3 Level Ureter Before Operation (4-1). The Left/Right

Vertical Distance from Ureter to Vertebral Body (D4l/D4r)(4-2)

Table A: Baseline Characteristics of Patients

Number of values 69 69
D4l D4r
Minimum 6.540 7.970
25% Percentile 11.99 12.66
Median 15.57 15.34
75% Percentile 20.25 18.72
Maximum 26.14 29.30
Range 19.60 21.33
Mean 16.02 15.73
Std. Deviation 5.230 4.082
Std. Error of Mean 0.6296 0.4915
Table B: Compare difference of D4l and D4r. Paired
t test
P value 0.6653
P value summary ns
Significantly different (P < 0.05)? No
One- or two-tailed P value? Two-tailed
t, df t=0.4346, df=66
Number of pairs 67
How big is the difference?
Mean of differences 0.3075
SD of differences 5.791
SEM of differences 0.7075
95% confidence interval —1.720 to 1.105
R squared (partial eta squared) 0.002853

Notes: P>0.05. The left/right distances from ureter to vertebral body have no statistical

significance.

Temperature(T)/Perfusion Index (Pl) Changed Before and After the Operation

A total of 96 patients successfully underwent bilateral lumbar 3 sympathetic radiofrequency thermocoagulation. The
before and after the temperature of left lumbar 3 sympathetic radiofrequency thermocoagulation were 28.55+0.1869°C
and 33.07£0.1991°C respectively, with statistically significant difference (***P<0.0001). The temperature after treatment
increased by 4.521°C+0.2466°C. The before and after temperatures of right lumbar 3 sympathetic radiofrequency
thermocoagulation were 28.42+0.2009°C, 32.94+0.2292°C, respectively, with statistically significantly differences
(***P<0.0001). The temperature after treatment increased by 4.526+0.2352°C, but there was no significant difference
between the left and right temperature before treatment (P>0.05, not significant), and the same was the case for the left
and right temperature after treatment. The left/right PI after the lumbar 3 sympathetic radiofrequency thermocoagulation
was significantly increased compared to before the treatment (***P<0.0001). The PI after treatment increased by 6.052
+0.3246 (left) and 6.178+0.3078 (right). There was no significant difference between the left and right PI before the
treatment (P>0.05, not significant), with the same case for the left and right temperature after the treatment (Table 5).
There were 2 (1.77%) cases experiencing numbness of big thighs, and 9(7.96%) cases of compensatory hyperhidrosis,

with only 3 (2.65%) cases reverting to the original state six months later by followed-up.
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Table 5 Temperature/Perfusion Index (Pl) Changes Before and After Operation

T (°C) P Pl (%) P
Left Right Left Right
TI 28.55+0.1869 | 28.42+0.2009 | P=0.1170 | 1.166x0.1061 | 1.243+0.1195 | P=0.4391
(p>0.05) (p>0.05)
T2 33.070.1991 | 32.94+0.2292 | P=0.4749 | 7.218+0.3336 | 7421+0.3122 | P=0.4749
(p>0.05) (p>0.05)
Mean of differences | 4.521+0.2466 | 4.526+0.2352 6.052+0.3246 | 6.178+0.3078
P ##%P<0.0001 ##%P<0.0001 *#¥P<0.0001 **P<0.0001

Notes: The before/after temperature of the left lumbar 3 sympathetic radiofrequency thermocoagulation were significantly
difference (***P<0.0001), and the temperature after treatment increased 4.521£0.2466°C. The before/after temperature of the
right lumbar 3 sympathetic radiofrequency thermocoagulation were significantly difference (***P<0.0001), and the temperature after
treatment increased 4.526+0.2352°C. There was no significant difference between the left and right temperature before treatment
(P>0.05, not significant), and the same as the left and right temperature after treatment. There was a significant difference between
the left/right perfusion index (Pl) of the lumbar 3 sympathetic radiofrequency thermocoagulation before treatment and that after
treatment (P<0.0001, significance level * * *), and the perfusion index (Pl) after treatment increased 6.052+0.3246(left), 6.178
+0.3078(right). There was no significant difference between the left and right Pl before treatment (P>0.05, not significant), and the
same as the left and right temperature after treatment.

Abbreviations: P, P value; TI, temperature before treatment; T2, 10 minutes after treatment; Pl, perfusion index; T, plantar
temperature.

Discussion

Over two centuries of surgical practice,' lumbar sympathectomy was initially developed as a treatment for Peripheral
Vascular Disease (PAD).>* In recent years, lumbar sympathetic nerve modulation has been used to treat chronic pain
conditions such as complex regional pain syndrome, phantom limb pain, and post-herpetic neuralgia.'* "> Therefor, the
types of diseases around lumbar sympathetic associated with lumbar sympathetic modulation are extensive, and
technological innovation has become an irreversible trend.'®

Open or retroperitoneoscopic techniques can be used for surgical lumbar sympathectomy, and anatomical or
radiologically guided techniques can be done using percutaneous chemical sympathectomy or high-temperature
thermocoagulation.'”™'? The operation technology transforming from open to minimally invasive requires more accurate
skill and less damage. Radiofrequency thermocoagulation sympathectomy may need more accurate needle placement
than percutaneous chemical sympathectomy, but it has lower complication rates and a longer effect period.® To achieve
the objective of the treatment, Continue Radiofrequency Thermocoagulation (CRFT) generates high-frequency current,
induction oscillation in tissues, heats tissues, increases local temperature, and inactivates hypersensitive nerve endings
caused by pathological changes through thermal effect.”’ Currently, it is hypothesized that the analgesic effect of CRFT
may be through the permanent blocking of neural signals through the neural pathway.?' The temperature and time of RFT
vary with the location of the operation, and the temperature of CRFT was treated for 90 to 120s at 80 to 95°C.**?* The
exposed end of the radiofrequency needle expands the operating range with an increase in temperature. In our study, the
primary purpose of choosing CRFT at 95°C for 300 s was to increase nerve damage and extend the effect period.

Our study contributes to new body of knowledge for accurate needle placement during lumbar 3 sympathetic
radiofrequency thermocoagulation under CT-guided techniques. Radiofrequency thermocoagulation sympathectomy
may need a more precise needle placement but has lower complication rates and get longer effection period compared
with percutaneous chemical sympathectomy.?**> Nevertheless, there is a lack of information on the exact location of the
radiofrequency needle for the lumbar sympathetic radiofrequency thermocoagulation procedure. In our study, 106 cases
of lumbar 3 sympathetic radiofrequency thermocoagulation (L3SRT) were successfully performed using CT-guided.
Using imaging analysis from successful L3SRT cases, the exact location of the needle tip can be determined. Our study is
the first to successfully describe the L3SRT under CT guidance while delivering exact needle data. In our study, the left
distance from the needle tip to the transverse costal process was 4.444+0.7668mm longer than right side. The left
distance from the needle tip to the edge of the psoas major muscle was 1.260+0.4261mm longer than the right side (D2r),
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while the left distance (D31) from needle tip to the vertebral body was 1.634+0.2597mm longer than the right side (D3r).
This indicated that the left needle tip on the left side is deeper and farther from the vertebral body than right side
(Figure 4b—d). The puncture route we redesigned based on these features made it easier to gain sympathectomy effect and
reduced the operation time.

The duration of effective maintenance after CRFT is a concern. Multivariate logistic regression analysis by Luo

et al?®

showed that operation time was one of the risk factors affecting the success rate of the Radiofrequency
Thermocoagulation of the Lumbar Sympathetic Nerve. Most of the time spent in surgery is primarily to locate the
nerves. These are exactly the challenges that need to be solved in our study. Previous studies on standard radiofrequency
thermocoagulation of nerves indicated that over a year after the operation, the total effect rate was 86.67%—100%.%"2°
Radiofrequency themolucation, which is accurate and controllable, is used by CRFT to destroy the sympathetic nerve. It
might reduce the extent of tissue injury and the likelihood of postoperative complications. In this study, only two patients
experienced lateral femoral cutaneous numbness during the two-year follow-up after the operation which subsided
without intervention. Only one patient developed genitofemoral neuralgia, which might be related to the distance from
the lateral femoral cutaneous nerve and genitofemoral nerve to the lumbar sympathetic trunk in various patients. Feigl
et al observed that the gap between the genitofemoral nerve and the lumbar sympathetic trunk was 0-28 mm at the level
of L3/4, while some of them <5 mm.® Consequently, chemical lumbar sympathectomy can very easily damage the
genitofemoral nerve. Only 3 (2.65%) cases reverting to their original state in our study after half a year of follow-up.

In our study, the Lumbar 3 sympathetic nerve was primarily selected because it is far away from the kidney at this
level, and based on imaging observation, there is a large space for the nerve making it easier to avoid the inferior vena
cava and abdominal aorta. Additionally, 69 patients received an intravenous contrast agent before the operation to
show L3 level ureter in our study. The left and right vertical distances (D41 and D4r) from the ureter to the vertebral
body were 16.02+0.6296 and 15.73+0.4915, respectively. The left/right distances from the ureter to the vertebral body
were not statistically significant. These showed that puncture at this level can avoid ureteral injury which had not been
previously reported (Figure 4e, Table 4). In future studies, we will expect other measurement data from other
segments.

After half a year of follow-up in our study, 2 (1.77%) cases experienced numbness on big thighs, and 9 (7.96%) cases
had compensatory hyperhidrosis, with only 3 (2.65%) cases reverting to their original state. All these translate to long

effection and fewer side effects after radiofrequency treatment of the lumbar sympathetic nerve.

Limitations

There are some limitations in our study. Firstly, only the sympathetic nerve of lumbar 3 was enrolled in this research, and
Lumbar 2 and Lumbar 4 were not included in the study. The results inform the clinical practice is more suitable for the
radiofrequency surgery of sympathetic nerve under CT-guided, and not fit for X-ray. In addition, the single-center, facility
nature and retrospective nature of the review produces moderate selection bias. Furthermore future multicenter, multi-

segmental nerve data can give more clinical guidance.

Conclusions

Previous imaging analysis revealed that lumbar sympathetic radiofrequency thermocoagulation requires a more accurate
target. The higher sympathetic nerve precision positions, fewer adjacent nerve injuries and better control set it apart from
chemical sympathectomy. Our retrospective study revealed several anatomical characteristics of the L3 sympathetic
nerve under CT that can provide an accurate target for the sympathetic radiofrequency thermocoagulation pathway.
Based on our study data CT-guided percutaneous puncture lumbar sympathectomy can easy be proceed (Figure 1) and
gained more persistent effection, the left needle distance more deeper than the right side, the distance from the left side
should be far from vertebral body than the right side. The distance between the needle body and the vertebral body on the
left side is far away from the right side.
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