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ABSTRACT 

Introduction: Shealy is credited with the use of fluoroscopy guided radiofrequency ablation (RFA) for denervation of 
the lumbar zygapophysial (L-Z) joint in the mid-1970’s. Peng and colleagues described the use of methylene blue (MB) 
injection for discogenic pain; MB may work through direct neurotoxicity or inhibition of nitric oxide synthesis. We 
present a retrospective case series of five patients with L-Z or SI joint pain where MB used as an alternative to RFA. 
Materials and Methods: This is a retrospective case series of five patients who received MB for the chemical neuroly-
sis of either medial or/and lateral branch’s for zygapophysial or SI joint pain. All of the MB blocks were done under 
fluoroscopic guidance and performed in the same manner as diagnostic medial and lateral branch blocks but with care 
to consider the medication as neurotoxic in relation to spinal nerves. On average 1cc of 0.05% final concentration MB 
was injected per nerve or sacral foraminal level. Results: Four of the five patients had significant lasting pain relief. 
Discussion: Chemical neurolysis has potential to achieve technical success in these refractory cases of spine pain possi-
bly due to spread over a broader area; for this same reason the procedure should be performed carefully under fluoro-
scopic guidance. 
 
Keywords: Radio Frequency Ablation; Facet; Zygapophysial; Sacroiliac; Methylene Blue; Pain; Interventional 

1. Introduction 

Today lumbar, thoracic, cervical zygapophysial (L-Z) and 
sacroiliac (SI) joint pain are routinely treated with Ra-
diofrequency Ablation (RFA) of the medial branch and 
lateral branch nerves, respectively [1-3]. Success rates 
for L-Z RFA are reported anywhere from 27% to 87% 
[1]. Unsuccessful lumbosacral RFA despite positive re-
sponse to controlled diagnostic blocks, and diminishing 
efficacy of repeat RFA treatments, are possibly due to 
aberrant or additional innervation of the joints [1]. 

Peng and colleagues describe the use of intradiscal 
methylene blue (MB) for the treatment of chronic disco- 
genic pain [4]. While MB inhibits nitric oxide synthesis, 
it is also neurotoxic and possibly destroys nerve fibers 
such as those innervating annual fissures or intradermal 
nerve endings [4-6]. Methylene Blue may be an option in 
the neurolysis of painful L-Z and SI joints refractory to 
RFA. 

2. Materials and Methods 

This is a retrospective case series of five [5] patients who 
received MB for the chemical neurolysis of medial and/ 
or lateral branch nerves for L-Z and/or SI joint pain as an 
alternative to RFA. All of the procedures were done in an 
outpatient academic pain clinic by multiple providers. 
All patients had two sessions of controlled diagnostic 
medial and/or lateral branch blocks prior to neurolysis. 
Diagnostic blocks were considered indicative of a strong 
L-Z or SI joint pain syndrome if diagnostic blocks re- 
sulted in greater than 50% pain relief on a Numeric Rat- 
ing Scale (NRS, 0-10). 

Neurolysis: We injected 1ml of a 1:1:1 mixture of 
0.5% bupivicaine, contrast, and 1% MB over the lumbar 
medial branch nerves (Figure 1) and/or sacral lateral 
branch nerves under fluoroscopic guidance with care to 
consider the medication neurotoxic in relation to spinal 

erves. MB was chosen for a variety of reasons in these  n    
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Figure 1. Placement of needle (left), and injection (right) containing equal parts methylene blue (1%), bupivacaine (0.5%), 
and radiopaque contrast, over the medial branch nerves. 
 
patients. 

3. Results 

Results are summarized in Table 1. Patient A had RFA 
for pain related to the left SI joint with four months of 
relief; patient A returned to clinic for another RFA after 
successful diagnostic blocks but only received 10 days of 
pain relief. We proceeded to MB in this patient.Patient B 
had RFA for pain related to the L4/L5 and L5/S1 facets 
bilaterally with six months of relief; patient B returned 
for repeat RFA, but MB was utilized alternatively be- 
cause of technical malfunction of the RFA machine. Pa- 
tient C had RFA for pain related to the left L4/5 and 
L5/S1 facets with two weeks of pain relief; we then pro- 
ceeded with MB treatment. Patient D had multiple RFA’s 
for pain related to the right L4/5 and L5/S1 facets, with 
initally good results but eventual loss of duration. Patient 
D then underwent prolotherapy with dextrose on two oc- 
casions with three to four months of relief and then un- 
derwent treatment with MB. Patient E presented with left 
L4/5 and L5/S1 facet pain, and SI joint pain. The patient 
inquired about alternative options to RFA and MB was a 
decision made by the treating physician and patient. 

4. Discussion 

Lumbar L-Z and SI joint pain are among the most com- 
mon sources of low back pain. Ideally the treatment 
should entail a multimodal approach of non-interven- 
tional and interventional treatment [1]. Currently ac- 
cepted practice guidelines recommend two diagnostic  

Table 1. Pain relief duration after different methods of neu- 
rolysis. 

Case Age Diagnosis Prior RFA Results 
Methylene 

Blue Results

A 59 SI joint pain, (U) 4 months; 10 days 
8 months;  
8 months 

B 61
L4/5, L5/S1 L-Z 

pain, (B) 
6 months 6 months 

C 70
L4/5, L5/S1 L-Z 

pain, (U) 
2 weeks 

7 months 
ongoing 

D 51
L4/5, L5/S1 L-Z 

pain, (U) 

Initially >6 months,  
3 - 4 months 

(prolotherapy) 

1 year; 5 months 
ongoing 

E 55
L4/5, L5/S1, SI 
joint pain, (U)

N/A No relief 

 
blocks to confirm the source of back pain before pro- 
ceeding to RFA, with expected relief of 6 to 12 months. 
RFA has become the standard evidence-based interven- 
tional treatment of L-Z and SI joint pain, however chal- 
lenges to efficient treatment remain in some cases. 

Where the diagnosis is correct, chemical neurolysis 
has potential to achieve technical success in refractory 
cases of spine pain possibly due to spread over a broader 
area than the extents of typical RFA lesions. Utilization 
of chemical neurolysis in the treatment of nonmalignant 
pain is less frequently preferred due to its potential to 
cause neuritis, long term neurologic deficits, damage to 
nonneural tissue, and less ability to control where the 
substance may track [7].  

Methylene Blue has been used to treat methemoglo- 
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binemia, malaraia [8], psoriasis [9], AIDS-related Ka- 
posi’s sarcoma [10], west nile virus [11], and to localize 
tissues or identify urinary leaks; it’s neurolytic properties 
may lend utility in the treatment of discogenic pain, pru- 
ritus ani, and fracture pain. In 1970 Poppers and col- 
leagues confirmed that multiple doses of 1.5 ml of 1% 
MB into the epidural space of cats caused varying de- 
grees of permanent paraplegia in all 5 cases [5]. Accord- 
ing to Poppers and colleagues, epidural administration of 
MB is contraindicated [5]. This contraindication was 
challenged by Peng and colleagues when they choose to 
administer intradiscal MB, given the close proximity of 
the intrathecal and epidural space [4]. With no major ad- 
verse outcomes reported in the Peng study [4], with cau- 
tion, we believed we could safely administer MB for 
neurolysis in the treatment of L-Z and SI joint pain.  

5. Conclusion 

With meticulous fluoroscopic technique we administered 
MB to five patients on the spine without major adverse 
outcome. Successful results (4/5) in our case series ap- 
pear to last as long as our expected relief from RFA, of- 
ten salvaging previously diminishing results. Chemical 
neurolysis has potential to achieve technical success in 
refractory cases of L-Z or SI joint pain possibly due to 
spread over a broader area.Further prospective studies 
should be performed to evaluate the efficacy of MB for 
pain of the L-Z and SI joints. 
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