
Background: Image guided intercostal blocks are commonly performed and considered relatively 
safe. Chemical denervation is commonly used in clinical practice for treatment of chronic non-
cancer associated pain.

Objective: To report a case of spinal cord injury resulting from fluoroscopically guided intercostal 
blocks with phenol.

Study Design: Case report.

Setting: Inpatient hospital service.

Results/Case Report: A 53 year-old women was transferred from her local facility for acute 
onset of lower extremity paresis beginning shortly after right intercostal nerve injections of 2 mL of 
preservative-free phenol at the T7, 8, 9 levels. She had previous intercostal blocks for chronic right-
sided mid thoracic/abdominal pain every 3 months for at least one year without sequelae. Within 
20 minutes of the injection, she developed a sensation of right leg weakness and heaviness. Over 
several hours she developed worsening right leg weakness, and then left leg weakness, followed 
by urinary retention. Admission examination revealed severe right greater than left leg weakness, 
right lower extremity hyperesthesia to T10, absent lower extremity reflexes, and bilateral extensor 
plantar responses. Magnetic resonance imaging (MRI) of the entire spine demonstrated extensive 
T2/DWI hyperintensity in the central spinal cord from T1 to L1 with mild cord enlargement and 
enhancement at T7-9 (sites of injection). Extensive serum and cerebrospinal fluid (CSF) evaluation 
did not show any evidence of an infectious, inflammatory, or metabolic cause to her myelopathy. 
Repeat MRI of the entire spine demonstrated near complete resolution of the T2 signal abnormality. 
One month after presentation, despite radiographic improvement, the patient showed some clinical 
improvement, but remained walker dependent and with neurogenic bowel and bladder.

Limitations: This report describes a single case report.

Conclusion: This case offers several lessons for a pain specialist including 1) the potential for 
a neurologic catastrophe (spinal cord injury) from aqueous neurolytic intercostal blocks despite 
“safe” contrast spread; 2) potential mechanisms of neurogenic injury with intercostal blocks; 3) 
review of modifiable factors to decrease the risk of neurogenic injury; and 4) review of potential 
interventions (steroids, lumbar drain) to improve outcome in the setting of iatrogenic procedural 
related spinal cord injury.
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Chronic pain affects one in 5 adults (1). Chronic 
pain practice guidelines support the use of 
cryoablation, thermal intradiscal procedures, or 

radiofrequency ablation in selected cases for treatment 

of refractory chronic pain but do not recommend 
treatment with chemical denervation in the routine 
treatment of non-cancer associated pain (2). Chemical 
neurolysis of the celiac plexus or splanchnic nerves 
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Twenty minutes following dismissal from the facil-
ity where she received the injection, the patient devel-
oped a sensation of right leg weakness and heaviness. 
Over several hours, she began to feel spasms in her toes 
bilaterally, followed by worsening bilateral lower ex-
tremity weakness. When she awoke in the middle of 
night to void, she found she was unable to move either 
leg, with the right leg being much worse than the left. 
She was also unable to urinate and felt constipated. 
She called for an ambulance and was taken to her lo-
cal emergency department where it was found that she 
had urinary retention of one liter. 

The patient was admitted to her local institution 
and underwent a thoracic spine computed tomog-
raphy (CT) scan followed the next day by CT myelo-
gram which were both normal. Cerebrospinal fluid 
(CSF) analysis revealed an elevated protein of 208 mg/
dl, glucose 99 mg/dl, and 36 white blood cells (WBC) 
with neutrophilic predominance. CSF testing includ-
ing Lyme polymerase chain reaction (PCR), venereal 
disease research laboratory (VDRL) test, cryptococcus 
antigen screen, cytomegalovirus PCR, enterovirus PCR, 
Epstein-Barr virus PCR, herpes simplex virus PCR, vari-
cella zoster virus PCR, human T-lymphotrophic virus 
antigen screen, West Nile IgM and IgG, and paraneo-
plastic panel was negative. 

The patient was transferred to our facility for fur-
ther evaluation, management, and imaging. At admis-
sion, she had severe, diffuse right leg weakness and 
moderate left proximal with mild distal weakness. Hy-
peresthesia was present throughout the right lower ex-
tremity to the T10 level with intact sensation to light 
touch, pain, and proprioception. Lower extremity re-
flexes were diminished on the left and absent on the 
right with bilateral extensor plantar responses. 

Serological evaluation showed a normal vitamin 
B12, methylmalonic acid, vitamin E, copper, zinc, an-
giotensin converting enzyme, serum protein electro-
phoresis, TSH, myeloperoxidase, proteinase 3, cyclic 
citrullinated peptide antibody, anti-nuclear antibody, 
extractable nuclear antibodies, neuromyelitis optica 
antibody, and anti-phospholipid antibodies. MRI of the 
cervical, thoracic, and lumbar spine revealed extensive 
abnormal T2/DWI hyperintensity in the central cord 
with associated mild cord enlargement from T1-L1 and 
enhancement of cord at T7-10 (Figs. 1 and 2). MRI inter-
pretation raised concern for an inflammatory myelopa-
thy or spinal cord infarct. Based on this interpretation, 
normal serological testing, a potentially inflammatory 

with phenol or alcohol is considered standard of care 
for refractory epigastric abdominal pain related to 
pancreatic cancer (3). Despite varying opinions on the 
appropriate scenario for the use of chemical neurolysis 
in chronic non-cancer associated pain, chemical 
denervation with phenol or alcohol is commonly used 
in clinical practice for chronic non-cancer pain (4-7).  

Adverse neurological events associated with phe-
nol injections have been reported, with case reports 
highlighting complications with subarachnoid, intra-
thecal, stellate ganglion, and intercostal injection sites 
(8-12). Spinal cord injury after phenol injection has 
been rarely reported. We report a case of phenol in-
duced myelopathy with serial magnetic resonance im-
aging (MRI) findings and clinical follow-up.

Case Report

A 53 year-old right-handed woman with a past 
medical history of type 2 diabetes, atrial fibrillation with 
sick sinus syndrome status post pacemaker placement, 
and chronic right-sided mid thoracic/abdominal pain 
of presumed neuropathic origin (without identifiable 
cause despite a dermatomal distribution and exten-
sive evaluation including a myelogram) was receiving 
intermittent intercostal neurolysis with phenol every 3 
months for at least one year at an outside medical facil-
ity. She was transferred to our facility 2 days following 
the development of acute lower extremity paresis fol-
lowing intercostal neurolysis with phenol. In review of 
her outside records, all prior injections were performed 
using the same injectate.

Two days prior to transfer to our hospital, the pa-
tient underwent T7, T8, and T9 right intercostal nerve 
injections, each with 2 mL of 3% preservative-free phe-
nol under fluoroscopic guidance. Review of outside 
procedure notes documented that the right T7, 8, and 
9 ribs were contacted approximately 7 cm lateral to 
the spinous process with a 27 gauge 2.5 inch needle to 
gauge depth, which was then advanced off the inferior 
edge, and advanced slightly. Injection of contrast was 
reported to demonstrate spread along all 3 intercostal 
nerves without clear intravascular uptake or tracking 
into the paravertebral or epidural spaces. This was fol-
lowed by injection of 2 mL of 0.5% bupivacaine with 
epinephrine and then by the injection of 2 mL of 3% 
preservative-free phenol at each level. A half mL of 
saline was then injected followed by another 2 mL of 
0.5% bupivacaine. Following the procedure the tract 
was infiltrated with 1% lidocaine as the needle was 
withdrawn.
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appearing CSF, and a potential role for corticosteroids 
in treatment of acute spinal cord injury (13,14), we em-
pirically treated our patient with intravenous methyl-
prednisolone one gram daily for 5 days. Her neurologi-
cal examination at dismissal to her local rehabilitation 
facility showed little improvement from her admission 
examination. She remained non-ambulatory with in-
ability to bear weight on either leg and continued to 
have a neurogenic bowel and bladder. CSF phenol level 
was attempted from her original study done at the out-
side facility but there was not an adequate sample left 
for testing.

The patient was seen back in outpatient follow-
up one month after hospital dismissal. At this visit, 

there was clear but mild improvement in the patient’s 
strength with the right lower extremity demonstrat-
ing only antigravity strength proximally and moder-
ate weakness distally. Only trace weakness remained 
in the left lower extremity. She was now able to am-
bulate, but required a walker. Her sensory exam was 
unchanged with persistent hyperesthesia to the umbi-
licus as well as persistent bowel and bladder dysfunc-
tion. Repeat MRI of the cervical, thoracic, and lumbar 
spine demonstrated marked interval improvement in 
the previously described extensive T2 signal abnormal-
ity and cord expansion with the follow-up study only 
showing mild asymmetrical T2 signal change on the 
right (Figs. 1 and 2).

Fig. 1. T1 weighted magnetic resonance images 72 hours following 3 2 mL injections of  3% preservative-free phenol into the right 
T7, T8, and T9 intercostal spaces had shown contrast enhancement at the levels of  injection of  the central cord with resolution 
of  enhancement one month following the injection. Diffusion weighted imaging performed 72 hours following injection displayed 
extensive restricted diffusion throughout the entire thoracic cord.
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Discussion

Phenol was initially utilized as an anesthetic op-
tion for severe pain in patients with incurable cancer 
before its usage expanded to other types of chronic 
pain (15). Aqueous phenol solutions for neurolysis pro-
vide effective pain relief (7). The mechanism of action 
of phenol is likely 2-fold. Acutely, phenol acts as a local 
anesthetic by inhibiting nerve conduction based on the 
size of the nerve fiber (16). The long-term anesthetic re-
sults are secondary to non-selective nerve destruction, 
which may (in part) explain some of the complications 

associated with phenol use such as reactive meningitis, 
arachnoiditis, paraplegia, or other unintended damage 
of nerve fibers (10,17). Severe systemic complications of 
phenol such as acute respiratory and renal failure can 
also occur (9). Autopsy specimens of phenol injection 
complications show cervical spinal cord demyelination 
with infarction thought to be secondary to direct neu-
rolysis with demyelination and axonal loss as well as 
ischemic injury related to vascular thrombosis (10,12).

Spread of an anesthetic aqueous solution is a well-
documented phenomenon which explains why single 

Fig. 2. T2 weighted magnetic resonance images 72 hours following 3 2 mL injections of  3% preservative-free phenol into the right 
T7, T8, and T9 intercostal spaces demonstrated longitudinally extensive T2 hyperintensity of  the central cord with improvement 
one month following the injection.
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nerve injections can provide anesthesia for multiple 
dermatomes with both large and small volumes of 
anesthetic (18,19). Imaging studies of intercostal anes-
thetic injection have documented lateral spread (along 
the intercostal space), paravertebral spread, spread to 
adjacent intercostal spaces via the paravertebral space 
(20), and both rostral and caudal epidural spread (18). 
Epidural spread is common once spread reaches the 
paravertebral space (21). Once phenol reaches the epi-
dural space, small volumes of phenol in glycerin (2 mL – 
4 mL) have been observed to spread on average of 12.2 
vertebral segments on first injection and 8.3 vertebral 
segments in subsequent injections (22).

Complications from adverse central migration of 
injectate (local anesthetic or neurolytic) placed fluo-
roscopically after demonstration of “safe” contrast 
spread along the intercostal nerves is rare (23,24). A 
single case report documented complications of chemi-
cal denervation with onset of paraplegia minutes fol-
lowing intercostal injection of 7.5% aqueous phenol 
(11). Imaging studies showed diffusion of phenol from 
the intercostal injection site to the intervertebral fora-
men with the presence of phenol in the CSF, but did not 
demonstrate MRI evidence of spinal cord injury as we 
note in our case. Neither our patient nor the patient 
previously reported had clinical benefit despite acute 
administration of high dose intravenous methylpred-
nisolone and both had continued and significant dis-
ability when seen in follow-up. 

Prior histopathological autopsy reports of phenol 
neurolysis performed within the intrathecal space or 
at the root level demonstrate spinal cord infarction 
(10,12). Our patient, however, had mild clinical im-
provement suggesting inflammation of the spinal cord 
likely due to chemical irritation and not infarction as 
one would then not expect clinical improvement. More 
convincingly, the T2 signal abnormalities on spinal cord 
MRI were not in a single spinal vascular distribution (as 
would be expected in a spinal cord infarct) and the res-
olution of imaging abnormalities upon serial imaging 
were more consistent with direct nerve injury rather 
than ischemic infarct. We suspect that our patient’s less 
severe outcome when compared to these other cases 
was due to a smaller relative phenol dose affecting the 
spinal cord as a result of the greater distance of anes-
thetic diffusion from her intercostal phenol nerve injec-
tion as opposed to an intrathecal injection. 

Interestingly, chemical denervation with alcohol 
has been shown to have similar efficacy for treatment of 

spasticity and chronic pain without the reported com-
plications of phenol (2,25). At phenol concentrations 
higher than 3%, phenol causes axonal degeneration 
and inflammation leading to nerve destruction (25-27). 
Animal models have shown that alcohol concentrations 
of 35% caused demyelination and concentrations of 
50 – 100% caused wallerian degeneration with fibrosis 
(25,28). The higher concentrations of alcohol required 
for neurolysis provides a safety margin to minimize un-
wanted adverse events with relatively few reports of 
adverse effects following intramuscular and perineural 
alcohol injections as compared to phenol (25). 

While our patient had improvements in her neu-
rological deficits, she still had significant disability 
that may have been prevented or reduced with use of 
a more controlled lesioning method such as radiofre-
quency ablation. Perioperative lumbar spinal drainage 
has been widely practiced for thoracic aorta repair to 
decrease the risk of spinal cord ischemia by lowering 
intrathecal pressure thereby improving cord perfusion 
(29-31). One case report demonstrated improvement 
with lumbar drain in a spinal ischemic syndrome after 
aortic dissection (32). The literature supports CFS diver-
sion 48 hours postoperatively in spinal cord ischemia 
associated with aortic repair (30). Since our patient 
presented 48 hours after symptom onset, lumbar drain 
placement was not a therapeutic option. The potential 
role of lumbar drain placement to improve outcomes 
in post interventional spinal cord injury could be an 
area of future study since these patients did not re-
spond to high dose steroids. If effective, intervention 
for iatrogenic spinal cord injury needs to be instituted 
early. This requires early identification of neurological 
deficits. Our case suggests that extended observation 
may be appropriate following phenol neurolysis when 
performed near the neuroaxis. 

Conclusion

Although rare, neurological damage from the use 
of phenol as an agent for chemical denervation may be 
significant. Phenol induced myelopathy can be avoided 
by recognition of the possibility of phenol related inju-
ry due to diffusion of phenol to adjacent structures and 
the potential for paravertebral and epidural spread of 
phenol with intercostal nerve block. Consideration of 
non-aqueous neurolysis methods for the treatment of 
chronic pain syndromes is warranted due to the poten-
tially devastating complications from the use of phenol 
as highlighted by our case.
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