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CT-Guided Lumbar Sympathectomy: 
A Palliative Approach for Intractable 
Ischemic Rest Pain in Chronic  
Limb-Threatening Ischemia

David Heister, MD, PhD; Taylor Pickering, DO; Sameh Sayfo, MD

Chronic limb-threatening ischemia (CLTI) represents end-stage 
peripheral arterial disease (PAD), characterized by ischemic rest 
pain or tissue loss, such as ulceration or gangrene, for over 2 
weeks.1 It is associated with a 1-year mortality rate as high as 25% 
in some populations.2 The prevalence of CLTI is increasing, with 
a subset of patients considered end-stage or palliative, having a 
life expectancy of fewer than 6 months. Despite this, there is a 
dearth of data regarding palliative treatment options for patients 
with CLTI, as they are typically excluded from clinical trials. 
Studies investigating palliative interventions for CLTI are few in 
number and often have substantial methodological limitations.3 

Percutaneous lumbar sympathectomy (LS) has been identified as 
a safe, efficacious, and well-tolerated palliative option, even for very 
frail patients. Prior studies have reported symptom improvements 
in 60% to 75% of patients and long-term efficacy in up to 50%.4–6 
Chahal et al demonstrated that computed tomography (CT)-guided 
LS provides effective pain relief and increased limb salvage rates.4 
This report describes a case of CT-guided LS as a palliative approach 
in a patient with debilitating lower extremity rest pain.

Case Report

A 76-year-old woman was referred for severe, chronic bilateral 
foot pain (left greater than right). Her medical history included 

advanced dementia (Brief Interview for Mental Status score 3), 
hypertension, hyperlipidemia, type 2 diabetes (HbA1c 7.7% one 
year prior), coronary artery disease with prior stenting, and 
severe peripheral vascular disease. She used a wheelchair due 
to chronic debilitating bilateral foot pain that worsened when 
lying flat, especially at night. Notably, she had no history of prior 
leg or foot wounds. 

The patient’s medical records were only partially available, 
and neither the patient nor the family were able to provide a 
reliable account of her surgical history. Due to the patient’s 
limited mobility, a telehealth consultation was conducted in lieu 
of an in-person physical examination. 

Approximately 1.5 years prior to consultation, the patient’s 
ankle-brachial indices were measured at 0.46 on the right and 
0.24 on the left. Given her significant comorbidities and frailty, 
the patient was deemed unsuitable for further revascularization 
at that time by another department. However, her persistent 
and severe ischemic pain continued to be a major concern for 
the patient and her family. A CT angiogram (CTA) was obtained 
at our institution through another department, with the aim of 
identifying potential revascularization targets that could alleviate 
her symptoms. The CTA revealed severe diffuse bilateral vascular 
disease, including 60% to 70% stenosis of the distal aorta, severe 
stenosis of the right common femoral artery, occlusion of a right 
profunda-to-popliteal bypass graft and occluded native right 
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superficial femoral artery, an occluded 
or severely stenotic right popliteal artery, 
and 2-vessel runoff to the right foot via 
the posterior tibial and peroneal arteries 
(Figures 1 and 2). On the left, there was 
multifocal mild-to-moderate disease in 
the common and proximal external ili-
ac arteries, a patent external iliac stent, 
long-segment occlusion of the left super-
ficial femoral artery, and 2-vessel runoff 
to the left foot via the posterior tibial and 
peroneal arteries (Figure 3).

The patient was subsequently referred 
to our clinic to evaluate potential treatment 
options. There was significant concern that 
the patient would tolerate only minimal 
sedation and limited time on the procedural 
table due to persistent pain, confusion, 
and general frailty (American Society of 
Anesthesiologists class III). However, she 
had no impending risk of amputation and 
no active wounds. Considering the nature of 
her symptoms, her overall risk profile, and 
the typically short duration of the procedure, 
the patient was deemed an appropriate 
candidate for percutaneous CT-guided LS 
with a concurrent block. After a thorough 
discussion of the risks and benefits with 
the patient and her family, the patient was 
scheduled for the procedure. On preproce-
dural examination, her feet were cool to the 
touch, painful, and difficult to move (left 
worse than right). Monophasic Doppler 
signals were present in each dorsalis pedis 
artery. No detectable signal was present 
over the bilateral posterior tibial arteries. 

In brief, the procedure was initiated by obtaining intravenous 
access to provide moderate sedation. The patient was placed 
prone in the CT scanner (Brilliance iCT 256 [Phillips]). Minimal 
procedural medications were administered: two 25-µg doses of 
intravenous fentanyl and 4 mg of intravenous ondansetron. Initial 
CT (3-mm width slices) images were obtained from the diaphragm 
to the pelvis. The access site was cleaned and prepped under 
sterile conditions, and 1% lidocaine was used for subcutaneous 
anesthesia in the paralumbar region. Access sites were chosen 
that provided a safe path to the bilaterally lumbar sympathetic 
chains at the L2/L3 level. An oblique needle path was required 
to avoid vital structures.

Under intermittent CT guidance, two 22G needles were ad-
vanced lateral to the iliopsoas muscles until the tips were imme-
diately adjacent to the sympathetic chains. Needle placement was 
confirmed by an inability to aspirate blood and by a test injection 

of 4 cc of a 10% contrast (Omnipaque 350 [GE Healthcare]) saline 
mixture, which confirmed spread around the bilateral sympathetic 
chains. Subsequently, 2.5 mL of 99% ethanol was administered on 
each side, with a dwell time of 3 minutes. This was followed by an 
injection of a mixture containing 3 mL of betamethasone acetate/
betamethasone sodium phosphate (Celestone Soluspan), 4 mL of 
0.5% of bupivacaine, and 1 mL of Omnipaque 350 contrast, which 
diluted the original ethanol injection. Post-injection CT imaging 
confirmed that the solution surrounded the bilateral lumbar sym-
pathetic chains (Figure 4). The patient tolerated the procedure 
well without any complaints of pain or changes in vital signs. She 
was transported to the recovery area without complications. Total 
procedure time was 21 minutes; administered radiation was DLP1499 
mGy.cm, CTDIvol 16.3 mGy.	

Shortly after the procedure, both feet were noted to be warm 
and pain-free, with noticeably improved mobility. The patient was 

Figure 1. Axial computed tomography angiography images demonstrating 60% to 70% stenosis of 
the distal abdominal aorta with an inferior vena cava filter in place. 

Figure 2. Computed tomography angiography reconstructions of the right lower extremity demon-
strating A) occluded profunda-to-popliteal bypass graft and occluded native superficial femoral 
artery, B) calcified severe common femoral artery stenosis and calcified fibroid, and C) occluded 
or severely stenotic popliteal artery and diseased 2-vessel runoff to the right foot via the posterior 
tibial and peroneal arteries.
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held in observation for 3 hours post-procedure and then discharged 
without complaints. At her 2- and 4-month follow-up visits, her family 
reported she was no longer complaining of foot pain and showed 
some improvement in her ability to engage in physical therapy 
and ambulate. The patient passed away shortly after the 4-month 
follow-up due to unrelated causes; however, her family emphasized 
that she never complained of foot pain after this procedure. 

Discussion

The lumbar sympathetic chain, located 
anterolaterally along the L1–L4 vertebral 
bodies, plays an important role in the va-
somotor regulation of lower extremity 
blood flow by causing vasoconstriction 
with activation. LS disrupts sympathetic 
outflow, which primarily leads to vaso-
dilation of patent collateral vessels and 
improved perfusion through cutaneous 
arteriovenous anastomoses. LS also re-
sults in sensory denervation, which can 
provide additional relief from ischemic 
rest pain.3-4,7,8 This mechanism underpins 
the use of LS as a palliative treatment in 
patients with CLTI who are not candidates 
for revascularization.

Although arterial reperfusion via re-
vascularization or bypass remains the gold 
standard for managing CLTI, a significant 
subset of patients, such as the one described 
in this case, are ineligible for these inter-
ventions due to severe comorbidities or 
anatomical limitations. LS offers a viable 
palliative alternative.

Historically, LS has been reported to 
achieve symptom relief in 60% to 75% of 
patients with ischemic rest pain, with long-
term effectiveness in up to 50% of cases.6,7 
Various studies have further supported the 
utility of  CT-guided LS in the management 
of these challenging cases.4–6,9 Chahal et al 
demonstrated that CT-guided LS not only 
relieved pain but also facilitated wound 
healing, highlighting its potential for im-
proving outcomes in patients with severe 
disease.4 Similarly, Kaya et al reported 
significant reductions in ischemic pain 
following lumbar sympathetic block in a 
retrospective analysis, further validating 
its efficacy in palliative care for PAD.9 

The European Society for Vascular 
Surgery has stated that chemical LS did 
not show benefit in amputation rates or 

mortality, but it has shown benefit for patients with CLTI not 
amenable to revascularization in order to relieve pain symptoms 
(Level 2a; Grade B).10 The American Heart Association and Trans-
Atlantic Inter-Society Consensus II make no recommendations 
regarding the use of chemical LS to alleviate rest pain. However, 
the Global Vascular Guidelines state that LS should not be used 
for limb salvage in patients with CLTI in whom reconstruction is 

Figure 3. Computed tomography angiography reconstructions of the left lower extremity demon-
strating A) long-segment occlusion of the superficial femoral artery, B) multifocal disease in the 
common and proximal external iliac arteries, patent external iliac stent, groin arteriovenous fistula, 
and C) 2-vessel runoff via diseased posterior tibial and peroneal arteries.

Figure 4. A) Mixture of 2.5 mL dehydrated alcohol, betamethasone, bupivacaine, and Omnipaque 360 
(GE Healthcare) surrounding the bilateral lumbar sympathetic chains (3 mm), B) 24-mm maximum 
intensity projection reconstruction demonstrating needles overlying the bilateral lumbar sympathetic 
plexuses, C) oblique angles required to avoid vital structures , and D) 3-dimensional volume recon-
struction from a right anterior oblique 16 and cranial 59 angle demonstrating cephalad and caudal 
spread of treatment along lumbar sympathetic chains.
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not possible (2 [weak] recommendation, C [low] evidence), but 
also note that certain subgroups may derive substantial benefits, 
particularly in terms of pain control and ulcer healing.1 A 2016 
Cochrane review by Karanth et al found no randomized controlled 
trials that met modern inclusion criteria for evaluating LS in CLTI, 
highlighting the need for further, ideally randomized, studies.3  

CT guidance enhances procedural accuracy by allowing 
precise localization of the sympathetic chain, reducing the risk 
of complications and improving therapeutic efficacy. In this 
case, the use of a combination of 99% ethanol for neurolysis and 
corticosteroids for prolonged analgesic effect mirrors protocols 
described in the literature.8,9,11,12 While injection protocols vary 
widely, evidence supports the addition of neurolytic agents such 
as ethanol to maximize the procedure’s effectiveness.8,12,13  

Bilateral access is recommended, even in the setting of uni-
lateral disease, due to the extensive bilateral innervation of the 
sympathetic chain. A paralumbar approach typically provides the 
safest and most reliable access to the lumbar sympathetic chain. 
A key technical challenge of the procedure can be the avoidance 
of all vital structures, including adjacent kidneys, ureters, bowel, 
and major vascular structures during needle placement. Con-
traindications to chemical LS are general to all percutaneous 
procedures, including but not limited to active infections/sepsis, 
severe coagulopathy, hemodynamic instability, pregnancy, allergic 
reactions, and inability to tolerate moderate sedation. For a more 
comprehensive discussion and technical steps of CT-guided LS, 
see the detailed technical description by Chahal et al.4  

One limitation to the implementation of LS is the hetero-
geneity of reported outcomes, which reflects the variability in 
patient selection, procedural techniques, and follow-up periods. 
For example, the Cochrane review noted a lack of standardized 
inclusion criteria, which may have contributed to inconsistent 
results across studies.3 

This case highlights the utility of LS as a safe and effective 
palliative option for patients with advanced CLTI who are not 
candidates for revascularization. The patient’s rapid and sustained 
pain relief, coupled with some improved mobility, underscores 
the potential for this intervention to significantly enhance quality 
of life in a challenging population. Similar outcomes have been 
documented in prior reports, including a case by Barreto et al, 
where LS provided complete pain relief in a patient for whom 
amputation was the only remaining alternative.5 Given the prom-
ising results from case series and smaller studies, future research 
should aim to standardize procedural protocols and identify 
patient populations most likely to benefit from this procedure. 

Conclusion

LS offers a safe and effective palliative option for patients 
with CLTI who are not candidates for revascularization. This 
case highlights its potential to alleviate ischemic rest pain and 
improve quality of life, even in frail patients with significant 

comorbidities. Despite limited high-quality evidence, the suc-
cess of the procedure in selected cases underscores its clinical 
utility. Further research is needed to standardize protocols and 
refine patient selection criteria. LS should be considered as part 
of a multidisciplinary approach for advanced CLTI management. 
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