
Lumbar sympathetic blocks and chemical sympathectomies are used for the pain treatment 
of peripheral arterial occlusive disease or sympathetically maintained pain syndrome after 
nerve injury or complex regional pain syndrome (CRPS). A 30-year-old patient was referred 
to the pain department with all the clinical signs and symptoms of a CRPS of the right 
foot one and a half years after being surgically treated for rupture of the achilles tendon. 
An inpatient admission was necessary due to insufficient pain reduction upon the current 
treatment, strong allodynia in the medial distal right lower leg and decreased load-bearing 
capacity of the right foot. A computed tomography (CT)-guided lumbar sympathetic block 
at the right L3 (Bupivacaine 0.5%, 4 mL) led to a skin temperature increase from 21°C before 
block to > 34°C for about 5 hours after the intervention. The patient experienced significant 
pain relief, indicating sympathetically maintained pain. Thus, we performed a CT-guided 
lumbar sympathetic neurolysis at the same level (ethanol 96%, 2 mL) 5 days later, achieving 
again a significant skin temperature increase of the right foot and a slight reduction of his 
pain intensity from numeric rating scale (NRS) 7 prior to the intervention to NRS 4 after 8 
hours (NRS, 0 = no pain, 10 = strongest pain imaginable). Eight months later a repeated 
inpatient admission was necessary due to considerable pain relapse and decreased load-
bearing capacity of his right foot. A CT-guided lumbar sympathetic neurolysis was repeated 
at the L4 level on the right side and was successful, inducing a significant skin temperature 
increase. Despite a temporary irritation of the genitofemoral nerve 8 hours after the 
intervention, a delayed irritation of the lateral femoral cutaneous nerve occurred. This was 
a long-lasting lesion of the lateral femoral cutaneous nerve following a CT-guided chemical 
sympathectomy with a low-volume ethanol 96% application - a complication which has not 
been described in literature until now. This is probably caused by broad dissemination of 
the neurolytic agent along the psoas muscle despite a correct needle position and spread of 
contrast agent. The development of this nerve injury even after injection of a small volume 
of ethanol (2 mL) may be delayed.
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Case Report

Permanent Lesion of the Lateral Femoral 
Cutaneous Nerve after Low-Volume Ethanol 96% 
Application on the Lumbar Sympathetic Chain

From: 1Department for Diagnostic and 
Interventional Radiology and Nuclear 

Medicine, Berufsgenossenschaftliches 
Universitätsklinikum Bergmannsheil 

GmbH, Ruhr-University Bochum, 
Germany; 2Department of Pain 

Medicine, Berufsgenossenschaftliches 
Universitätsklinikum Bergmannsheil 

GmbH, Ruhr-University Bochum, 
Germany; 3Institute of Anatomy, Medical 

University of Graz, Harrachgasse 21/I, 
8010 Graz, Austria; 4Department of 

Neurology, Berufsgenossenschaftliches 
Universitätsklinikum Bergmannsheil 

GmbH, Ruhr-University Bochum, 
Germany

Address Correspondence: 
Dr. Werner Pennekamp, MD

Dept. for Diagnostic and Interventional 
Radiology and Nuclear Medicine

Berufsgenossenschaftliches 
Universitätsklinikum Bergmannsheil 

GmbH 
Bürkle-de-la-Camp-Platz 1 

D-44789 Bochum 
Germany

E-mail: werner.pennekamp@rub.de 

Disclaimer: There was no external 
funding in the preparation of this 

manuscript.
Conflict of interest: None.

Manuscript received: 12-29-2012
Revised manuscript submitted: 

03-11-2013    
Accepted for publication: 03-19-2013 

Free full manuscript:
www.painphysicianjournal.com

Werner Pennekamp, MD1, Elena K. Krumova, MD2, Georg P.D. Feigl, MD3, 
Elke Frombach, MD4, Volkmar Nicolas, Prof, MD2, Andreas Schwarzer, MD, PhD1, 
and Christoph Maier, Prof, MD1

www.painphysicianjournal.com

Pain Physician 2013; 16:391-397 • ISSN 1533-3159

Lumbar sympathetic blocks and chemical 
sympathectomies are used for the treatment of 
the pain of peripheral arterial occlusive disease 

or sympathetically maintained pain syndrome after 
nerve injury or complex regional pain syndrome (CRPS). 
Approximately 60% of the patients with symptomatic 

critical ischemia of the lower limbs and 44% of the 
patients with sympathetically maintained pain benefit 
from lumbar sympathectomies (1-3). The frequency 
and severity of the complications of chemical 
sympathectomy depends on the type of imaging 
(fluoroscopy > computed tomography [CT]) and 
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ergotherapy. The patient was then dismissed from the 
inpatient department; therefore, the exact duration of 
the positive effect was not assessed. 

Eight months later a repeated inpatient admission 
was necessary due to considerable pain relapse and 
decreased load-bearing capacity of his right foot. A 
ninhydrin test revealed an increased sweating in com-
parison with the other side, indicating the regeneration 
of sympathetic fibers. A CT-guided lumbar sympathetic 
neurolysis was repeated at the L4 level on the right side 
and was successful inducing a significant skin tempera-
ture increase (Fig. 1). 

The position monitoring of the needle showed a 
correct dissemination of one mL  of the contrast media 
ventral and lateral the spinal body and dorsal the vena 
cava inferior (Fig. 2).

At the beginning of the injection the patient re-
ported a short and acute pain radiating in the right up-
per leg. No other disorders or complications occurred. 
Later during the same day the patient complained 
about dragging pain in the right inguinal area radiat-
ing to the testis, which disappeared during the same 
day, indicating temporary irritation of the genitofemo-
ral nerve. Furthermore, the patient reported numbness 
in the right upper leg. The neurological examination 
revealed hypoesthesia corresponding to the supply-
ing area of the lateral femoral cutaneous nerve which 
persisted. The proprioceptive reflexes were symmetric 
bilaterally. The further neurological examination was 
without any abnormal findings except for the existing 
clinical signs of CRPS in the right foot. The somatosen-
sory evoked potentials (SSEP) after stimulation of the 
lateral femoral cutaneous nerves were absent on the 
right side, and were normal on the left side. The CT 
performed in the evening presented no abnormalities 
and no signs of internal bleeding. The magnetic reso-
nance imaging (MRI) performed on the following day 
presented a small fluid film, which spread on the fascia 
of the psoas muscle reaching from the ventral to the 
dorsal part of the muscle (Figs. 3, 4).

The positive effects of the sympathetic neurolysis 
(pain decrease, better tolerating of wearing socks and 
shoes, increased load-bearing capacity) lasted for about 
4-5 months.  

Follow-up
Six months later the patient was seen in the out-

patient clinic. The hypoesthesia of the upper leg cor-
responding to the supplying area of the lateral femoral 
cutaneous nerve persisted. The SSEP after stimulation 

volume and kind of the neurolytic agent. Although they 
are rare, possible complications of CT-guided chemical 
sympathectomy are ureter stenosis, infections, bleeding 
and hematoma, and injury of the genitofemoral nerve. 
The latter is normally reversible (4). 

We report a long-lasting lesion of the lateral femo-
ral cutaneous nerve following a CT-guided chemical 
sympathectomy with a 2 mL low-volume ethanol 96% 
application - a rare complication which has been de-
scribed only for large volume application (5).

Case Report

Medical History
A 30-year-old patient was referred to the pain 

department with all the clinical signs and symptoms 
suggestive of right foot CRPS in combination with en-
hanced bone metabolism in the late phase of a 99-m 
technetium-triple-phase-bone-scintigraphy one and a 
half years after being surgically treated for rupture of 
the achilles tendon. An inpatient admission was neces-
sary due to insufficient pain reduction, strong allodynia 
in the medial distal right lower leg, and decreased 
load-bearing capacity of the right foot. The current 
medication on admission included a fixed oxycodone/
naloxone combination (2 x 20/10 mg), pregabalin (2 x 
150mg), and ibuprofen 600 mg prn.

Lumbar Sympathetic Blockade
A CT-guided lumbar sympathetic block at the right 

L3 (Bupivacaine 0.5%, 4 mL) led to a skin temperature 
increase from 21°C before the block to > 34°C for about 
5 hours after the intervention. The patient experienced 
significant pain relief, indicating sympathetically main-
tained pain. Thus, we performed a CT-guided lumbar 
sympathetic neurolysis at the same level (ethanol 96%, 
2 mL) 5 days later, achieving again a significant skin 
temperature increase of the right foot. The patient 
experienced a slight reduction of his pain intensity 
from numeric rating scale (NRS) 7 prior to the inter-
vention to NRS 4 after 8 hours (NRS  0 = no pain, 10 = 
strongest pain imaginable). Additionally, the patient’s 
load-bearing capacity increased and he could slightly 
better tolerate the desensitization treatment during 
the ergotherapy. This positive effect disappeared after 
one week. Thus, the lumbar sympathetic neurolysis was 
repeated at the right L4. A pain decrease from NRS 7 
to NRS 4-5 was possible and the patient better toler-
ated wearing socks and shoes due to the combination 
of sympathetic blocks and the intensive physio- and 



Fig. 2. CT-guided lumbar sympathetic neurolysis at the right level L4 with 2 mL ethanol 96%. a: Position monitoring of  the 
needle with one mL contrast media. Correct dissemination of  the contrast media ventral and lateral the spine body and dorsal the 
vena cava inferior. b: Image at the same position after injection of  2 mL ethanol 96%. Correct dissemination of  the fluid. The 
puncture channel is definable in the post interventional image. c: Another patient than described in this case report. A clear lateral 
malposition of  the needle is seen, which induces a dissemination of  contrast media along the ventral part of  the psoas muscle.
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Lateral Femoral Cutaneous Nerve Lesion after 2 mL Ethanol Neurolysis

Fig. 1. Skin temperature increased after lumbar sympathetic neurolysis with 2mL ethanol 96% at the right L4.

of the lateral femoral cutaneous nerve on the right side 
was present, but with significantly lower amplitude 
compared to the contra-lateral side. Furthermore, the 
patient reported again increased pain intensity up 
to NRS 8 as well as stronger dystonia in the affected 
extremity. 

Due to repeated pain exacerbation, a spinal cord 
stimulation (SCS) system was implanted which led to 
significant pain decrease, reduction of the area with al-
lodynia and its intensity, as well as better load-bearing 
capacity of the right foot. The follow-up visits con-
firmed the positive effects for about one year.



Pain Physician: July/August 2013; 16:391-397

394 	 www.painphysicianjournal.com

Fig. 3. MRI: Coronar T2- STIR weighted images one day after lumbar sympathetic neurolysis with 2mL ethanol 96% at the 
right L4. A small fluid film spread on the fascia of  the psoas muscle reaching from the ventral to the dorsal aspect of  the muscle. 
a to f  demonstrate aspects from ventral to dorsal lumbar spine. Arrows mark the fluid film. P = psoas muscle.
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Lateral Femoral Cutaneous Nerve Lesion after 2 mL Ethanol Neurolysis

Discussion

In this case report, we present a patient with per-
manent lesion of the lateral femoral cutaneous nerve 
after a primary successful lumbar chemical sympa-
thectomy at L4. Initially the genitofemoral nerve was 
obviously affected, but recovered within 24 hours. Six 
months later the hypoesthesia in the supplying area of 
the lateral femoral cutaneous nerve was still present. 
The slight improvement of the SSEP 6 months later may 
be interpreted as initial nerve regeneration. To our 
knowledge, this is the first description of a long-lasting 
irritation of the lateral femoral cutaneous nerve after 
a chemical sympathectomy using a low volume of 2 mL 
ethanol.

A sympathectomy is a useful option in the manage-
ment of several diseases. Indications for a lumbar sym-
pathectomy could be critical leg ischemia (2,4) , sympa-
thetically maintained pain (2,6), and hyperhydrosis (7).

Our clinical experience shows that in cases of 
incomplete or only short-lasting block of the sympa-
thetic function after lumbar sympathetic neurolysis, a 
re-intervention on another lumbar level could increase 
the probability of complete neurolysis of the lumbar 
sympathetic chain and therefore achieve a better pain 
relief in cases of sympathetically maintained pain. 
Therefore as the effect of the CT-guided lumbar sympa-
thetic neurolysis at the right L3 lasted only 8 hours, the 
procedure was repeated at the right L4 and achieved 
long-lasting clinical effects, enabling the physical and 

occupational therapy. After the clinical worsening 8 
months later and the complication during the later 
performed sympathetic neurolysis, the treatment was 
escalated by implanting an SCS system. SCS has been 
reported to induce pain relief in patients with CRPS also 
for long-term treatment (8-11). The exact mechanisms 
of the SCS effect are still unclear. However, effects on 
the sympathetic nervous system have also been sug-
gested (12). This aspect may explain also the clinical ob-
servations of positive effects in patients with previously 
diagnosed sympathetically maintained pain and was 
the rationale for the treatment escalation the present 
case. 

The complication rate of sympathectomy depends 
on the approach. After surgical sympathectomy, a 
mortality rate of up to 9.6% has been reported. The 
use of fluoroscopic guidance greatly reduced the mor-
tality rate. From 1970 to 1998 only 4 cases of death 
were described in the literature in association with this 
procedure. The CT-guided sympathectomy reduced the 
mortality rate almost to zero. Beyond mortality other 
complications are ureter lesions, which may result in 
ureter stenosis or occlusion with potential retention 
of urine. The latter occurs in approximately 1% (4). To 
avoid this complication, the intravenous injection of 
20 mL of contrast media before intervention helps to 
identify the ureter to avoid accidental lesion. For the 
exact needle position in CT-guided sympathicolysis the 
anterior and medial border of the psoas muscle is fa-
vored as a landmark (13).

Fig. 4. MRI: Transversal T2 weighted TSE at level L3 and L4 one day after the lumbar sympathetic neurolysis. Corresponding 
to Fig. 3 there is a small fluid film ventral and lateral the right psoas muscle. Arrows point to the fluid film. P = psoas muscle.
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Other complications like infection, abscesses, 
bleeding, or hematoma are absolutely rare. For surgi-
cal sympathectomy nerve lesions have a probability of 
11.9% (14). For chemical lumbar sympathethectomy the 
incidence for temporary genitofemoral nerve irritation 
is approximately 5-10% (15). Ohno et al (15) described, 
in a small study of 14 patients, an alternative transdiscal 
technique to avoid genitofemoral nerve lesions, argu-
ing that the cause of the genitofemoral nerve lesions 
is a reflux of neurolytic agent through the puncture 
channel, damaging the genitofemoral nerve crossing 
the psoas muscle.  A puncture through the lateral parts 
of the vertebral disc avoids the crossing of the psoas 
muscle, but bears the potential of other complications 
like discitis, nerve root injury, disc herniation, and ac-
celerated disc degeneration (15). In our case we use the 
traditional approach. In the post-interventional images 
the puncture channel is definable and a small amount 
of air is seen without visible contrast media dissemina-
tion and also not around the psoas muscle. In the MRI 
on the following day, the puncture channel in the psoas 
muscle is not visible and there is no fluid within the 
muscle.

The 2 agents most commonly injected are 7% to 
10% phenol and 50% to 100% ethanol (16). Phenol 
10% induces a mild cytotoxic effect and ethanol 96% 
induces a moderate cytotoxic effect (17). Although 
there is no clear evidence, a higher complication rate 
of neuralgia is described when applying phenol for 
sympathectomy (18,19).  Obviously ethanol is the 
more effective neurolytic agent. According to this we 
used only a small volume of 2 mL ethanol for chemical 
sympathectomy.

In the present case the nerve irritation are prob-
ably caused by the broad spread of neurolytic agent on 
the surface of the psoas muscle from the ventral to the 
dorsal aspect.

Therefore, we have to take a look at the course 
of the lateral cutaneous femoral nerve. The most com-
monly known description is that the nerve arrives at 
the lateral border of the psoas muscle. Not well known, 
but of importance, is the fact that the latter nerve has 
variable courses. The nerve might perforate the psoas 
muscle close to the genitofemoral nerve. Moreover 
nerve fibers can be exchanged with the genitofemo-
ral nerve or the nerve can be entirely replaced by the 
genitofemoral nerve (20). As a consequence the agent 
does not need to spread all along the psoas muscle to 
its lateral border to hit the lateral cutaneous femoral 
nerve. Taking these variations into consideration, it 
might explain the presented case by an unlucky combi-
nation of lateral spread with a possible variation of the 
nerve’s course.

Conclusion

A long-lasting irritation of the lateral femoral cu-
taneous nerve may occur as a rare complication even 
when a small volume of 2 mL ethanol is used. Previ-
ously this complication was only described after a large 
volume injection. The complication is probably caused 
by broad dissemination of the neurolytic agent along 
the psoas muscle despite a correct needle position and 
spread of the contrast agent. The development of this 
nerve irritation even after injection of a small volume 
of ethanol (2 mL) may be delayed.
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