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Ultrasound lumbar sympathetic 
block: Out of plane approach 
with insulated stimulation 
needle ‑ Case series of three 
patients

INTRODUCTION

Lumbar sympathectomy in peripheral arterial 
disease (PAD) of lower limbs is usually performed 
by fluoroscopy but has disadvantage of radiation 
exposure and requirement of a special area. Ultrasound 
guided blocks have no radiation exposure with 
advantage of real time visualisation of needle, vessels 
and spread of local anaesthetic but literature on 
ultrasound guided lumbar sympathetic block (ULSB) 
is scarce.[1-5] We hypothesised that as lumbar 
sympathetic ganglion (LSG) is located deep at anterior 
region of lumbar vertebrae, an ultrasound out-plane 
needle trajectory in lateral patient position would be 
the shortest path to reach it and needle tip, when not 
visualised, could be guided by muscle contractions if 
block is performed by insulated stimulation needle.

METHODS

This new approach is described in 3 patients of PAD 
with numerical rating score (NRS) of more than 5, 
referred for lumbar sympathectomy to relieve pain 
secondary to PAD.

After confirming normal coagulation parameters, 
patients were recruited after ethical clearance and 
consent. After intravenous access and application 
of standard monitors and skin temperature probe 
attached to the affected lower limb, patients were 
positioned laterally with affected limb non-dependent 
with a pillow placed under the trunk to decrease the 
lateral lordosis. Injection midazolam 1 mg and injection 
fentanyl 50 μg was given. After cleaning and draping 
with standard aseptic precautions, low frequency 
curved probe (FUJIFILM SonoSite Edge, 2-5 MHz), 
covered with a sterile cover was placed transversely at 
the highest part of the iliac crest in abdomen mode of 
ultrasound. Kidney moving with respiration and the 
closest vertebral body and its transverse process were 
identified. Color doppler confirmed aorta and IVC. 
A 15 cm, 22 G insulated stimulation needle, current set 

at 2.0 mA, was inserted in out-of-plane approach from 
below lower pole of kidney targeting the anterior part 
of the vertebral body. If needle tip was not visualised, 
4 needle trajectories were anticipated by observing 
the following and needle was directed anteriorly, if 
required:
1. Contractions of quadriceps in patient and 

contractions of psoas muscle on ultrasound: 
needle stimulating lumbar plexus lying on 
lateral part of vertebral body in the psoas 
muscle [location A, Figure 1]

2. Contractions of psoas muscle seen without 
contractions of quadriceps in patient: needle 
lying on lateral side of vertebral body but 
anterior to the previous description of the 
needle [location B, Figure 1]

3. No muscle contractions seen, and needle hit 
a bone: needle thought to lie anterior to the 
previous two descriptions on anterolateral side 
of the vertebral body [location C, Figure 1]

4. No muscle contractions seen, and no bone 
hit: needle inserted till it lies anterior 
to vertebral body at the desired position 
[location D, Figure 1]. If needle tip not 
visible, depth from skin to anterior part of 
vertebral body noted on ultrasound and needle 
(which has markings) inserted till calculated 
depth.

All non-ideal needle tip locations were conceived 
in the protocol so that minimum number of needle 
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Figure 1: Arrow depicts needle path to anterolateral part of vertebral 
body. Lower pole of kidney is seen. Location A; Needle tip location when 
bone is hit and quadriceps contractions are seen externally. Location 
B; Needle tip location when bone is hit and psoas muscle contractions 
are seen on ultrasound. Location C; Needle tip location when bone is 
hit but there is no psoas muscle contraction. Location D; Needle tip 
position when no bone is hit and there is no psoas muscle contraction 
visible on ultrasound. VB: vertebral body/IVC: inferior vena cava/ANT: 
anterior/POST: posterior
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attempts are required to place the needle tip at the 
desired location.

0.5-2 ml of Omnipaque® dye was given to check for 
correct needle tip position in lateral and anteroposterior 
position on fluoroscopy [Figure 2a and b]. If not 
optimal, needle was redirected under ultrasound. If 
more than three attempts were unsuccessful, needle 
was directed under fluoroscopy guidance at another 
sitting. After dye confirmation, 0.2% ropivacaine 
20 ml with 15-mcg clonidine was injected slowly over 
two minutes. Post procedure patients were monitored 
for 2 hours and discharged after 4 hours.

RESULTS

In all patients, correct dye spread was seen as confirmed 
on fluoroscopy in anteroposterior and lateral view. In all 
patients, dye spread was seen at L3 vertebral level. On 
an average, less than two needle attempts were required 
to place the needle tip at the desired location. In none 
of the patients, ULSB had to be abandoned to convert to 
fluoroscopic procedure. There was a decrease in NRS to 
3 or less after 24 hours, which remained low for more 
than ten days [Table 1]. In all patients, a temperature 
rise of 2° C from baseline temperature was noted. All 
patients reported high satisfaction score.

DISCUSSION

ULSB was first described by using an echo probe in 
1992.[1] After 25 years, a single case report described 

the block in prone position with in-plane approach to 
reach anterolateral part of upper third of L3 vertebra.[2] 
This same technique was used in a randomised trial 
with no advantage of ultrasound found over 
fluoroscopy, except no radiation exposure.[3] 2 more 
non-indexed studies were found.[4,5]

The previous techniques employed a longer needle 
trajectory (in-plane) in contrast to the present technique 
which employed a shorter out plane technique which 
would be more comfortable to the patient. The in-plane 
technique of previous studies would result in placement 
of needle tip at the anterolateral part of vertebral body 
which would be a ‘little away’ from the anatomical 
location of lumbar sympathetic ganglion which lies on 
anterior part of vertebral body. In the present technique, 
as the needle trajectory was out plane in a lateral position 
of patient, it was possible to place the needle tip directly 
at the desired anatomical location, the anterior part of 
vertebral body. Lastly, unlike the previous studies, the 
present study did not use pre-determined vertebral 
level to avoid kidney injury. In the present study, needle 
was inserted between the kidney and the vertebral body 
below, thus avoiding kidney injury, which was easily 
visible on ultrasound. Thus, the proposed present 
technique is based on patient safety, patient comfort 
and high success rate.

Lumbar sympathetic ganglion is present from L1 to L3 
vertebral levels and is most commonly performed 
at L3 level. In the present technique, needle tip was 
placed at the desired L3 level.[6]

As a new technique of ULSB was being validated by 
the authors, local anaesthetic was chosen as the initial 
drug. All patients were subsequently posted for LS 
with a neurolytic agent.

The new technique proposed is being validated in 
a larger number of patients in our institution. The 
new proposed technique of ULSB appears to be safer 
with more patient comfort and safety than previously 
proposed technique of ULSB for which comparative 
studies are proposed.

Figure 2: (a) Correct spread of dye seen on antero posterior view of 
fluoroscopy. (b) Correct spread of dye seen on lateral view of fluoroscopy

ba

Table 1: Description of ultrasound guided lumbar sympathectomy blocks in the patients
Needle 
insertion

Number of 
fluoroscopy exposure

Location of needle 
tip [Figure 1] A/B/C/D

Dye spread: 
AP/Lat

Vertebra level 
of needle tip

NRS: Baseline/2hrs/1 day/1 
week after procedure

NRS >3 
after block

Case 1 Two Two A */B*/C/D AP/Lat L3 8/6/3/2 14 days
Case 2 One One A*/B/‑/D AP/Lat L3 8/7/3/2 21 days
Case 3 One One ‑/B*/C/D AP/Lat B/w L3 & L4 9/7/3/2 10 days
A; Lumbar plexus stimulation/B; Psoas muscle contraction/C; Contact with bone/D; No bone no muscle/*; Visible needle tip. NRS Numerical rating scale. 
AP anterolateral/Lat: Lateral
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The limitation was that fluoroscopy had to be used to 
confirm correct needle location, but exposure would 
be lesser compared to an ‘only’ fluoroscopy technique.

CONCLUSION

ULSB performed in lateral position with out-of-plane 
needle trajectory is the shortest approach to reach 
the desired anterolateral site of LSG with needle 
tip location by muscle contractions of insulated 
stimulation needle.
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