
Background: The personal and societal impact of chronic low back pain is considerable. 
The intervertebral disc is considered the etiologic source in up to 40% of patients, with 
considerable previous efforts directed at developing reliable and efficacious treatments.  
Recent publications, including a double-blind, randomized, placebo-controlled trial, using 
a one-time treatment of methylene blue, showed statistically significant, clinically relevant 
improvements in pain and function in the treatment groups. The postulated mechanism 
of action of methylene blue is denervation of small nociceptive fibers that grow into the 
annulus fibrosis, which are implicated in discogenic pain. 

Study Design: Retrospective case series.

Setting: Academic pain management center.

Objectives: To examine the outcomes for a cohort of patients treated with methylene blue 
for discogenic pain, discuss potential differences in selection and administration protocols and 
briefly review other proposed treatments for discogenic pain (e.g. intradiscal electrothermy 
therapy, intradiscal steroids, intradiscal biaccuplasty, rami communicans radiofrequency 
thermocoagulation, and chymopapain ). 

Methods: This case series examines the pain and functional outcomes in 8 patients treated 
with a one-time administration of methylene blue for discogenic back pain.  Follow-up 
information was available between 2 months and over one year, depending on the patient.

Results: Application of this treatment for these 8 patients for discogenic pain diagnosed 
by provocation discography showed only one clinical success at our center.  Four patients 
had a time-limited clinical response in pain and/or function between 2 weeks and 5 months. 
Patient specific data are outlined in detail herein.

Conclusions: Low back pain ascribed to a discogenic source continues to be an elusive 
clinical entity to treat.   We have reserved further treatment of methylene blue for discogenic 
pain until other controlled trials have been published. 

Limitations: A case series.
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The lifetime prevalence of low back pain (LBP) 
is approximately 70-90%, and while it often 
resolves spontaneously, there is also a high rate 

of recurrence (1-3). Chronic pain can develop in up to 

10% of patients, leading to disability and high health 
care costs (3,4). Low back pain, ascribed to internal 
disc disruption through provocation discography, has 
a reported prevalence of approximately 40%, but 
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Methods

This is a retrospective case series of patients treated 
between 2010 and 2011 with methylene blue (MB) for 
suspected discogenic-based pain. Patients were select-
ed for treatment based on a clinical evaluation and at 
the discretion of 2 treating clinicians (MR, JFA). Gener-
ally, selection was based on pain referral pattern, poor 
response to previous treatment, compatible imaging 
results, and a positive provocation discography (10). In 
contrast to the Peng et al study (8), patients with men-
tal health issues and disc herniation were included in 
our study cohort.  Care was taken to not to treat pa-
tients concurrently prescribed serotoninergic psychi-
atric medications to avoid any serious central nervous 
system reactions. We note any future elective admin-
istration of methylene blue should follow the current 
US Food and Drug administrations recommendations. 
These suggest stopping certain psychiatric medications 
(e.g SSRI, SNRI, TCA, MAOI, etc) for 2-5 weeks prior to 
treatment, depending on the medication, and then re-
suming these medications 24 hours after administration 
of methylene blue (11).  

As shown in the lateral view in Fig. 1, provocation 
discography, using a double-needle technique, (i.e., 
needle through needle) and the standard posterolater-
al approach was performed under fluoroscopy in all pa-
tients by one of the 3 authors (MR, JC, JFA). Upon cen-
tering of the needle within the disc, nonionic contrast 
medium iohexol 240 was injected under low pressure. A 
positive/concordant response was defined if the patient 
experienced exact reproduction of his or her usual pain 
response pattern. Discograms were performed at a con-
trol level in all cases, except for patient #5 who had re-
ported concordant pain at all 3 levels tested. Treatment 
was applied for patient #5 at the level with the worst 
pain. Into the concordant disc(s) one mL of 1% MB was 
injected followed by one mL of 2% lidocaine. Unlike 
the previously described study, needles were not nec-
essarily inserted in the patient’s most painful side, and 
patients were discharged after 2 hours of lying supine 
postprocedure and computed tomography (CT) imag-
ing (Figs. 2 and 3). As defined by Peng and colleagues 
(8), treatment success was defined as a sustained reduc-
tion in pain scores of at least 20% with a measurable/
definable improvement in function after a single injec-
tion of MB dye.

there is an associated decline in prevalence with age 
(5). Over the years there have been many attempts at 
finding a safe, reproducible, and effective treatment 
for discogenic LBP (6).

Intradiscal methylene blue has been lauded as a 
potential “cure” for discogenic low back pain based on 
the results of two recent 2 trials (7,8,9). The first, a pro-
spective nonrandomized trial by Peng and colleagues 
(9), demonstrated the efficacy of a single administra-
tion of methylene blue dye in the treatment of disco-
genic low back pain. The second trial, a double blind, 
randomized control trial (DBRCT), demonstrated at the 
2-year follow-up a statistical and clinically meaningful 
reduction in the mean numeric rating scale 101 (NRS-
101) pain score of 52.5 and Oswestry function score of 
35.6.  Furthermore, there was a reduction in medica-
tion usage and a 91% satisfaction rate (versus a 14% 
satisfaction rate in the control). A decrease in the NRS 
101 of at least 20 points was seen in 89% of treated 
patients, of which 19% reported no further pain, and 
28% reported dramatic improvements in symptoms (8). 

Given the scientific rigor described, these results 
were extremely impressive and promising. We report 
here our experience with this treatment in a small co-
hort of patients, which did not conform to the results of 
Peng and colleagues (8,9). 

Fig 1. Lateral view of  fluoroscopic-guided provocation discog-
raphy procedure at the L4/L5 and L5/S1 levels. Posterior leak 
of  contrast medium is shown to a greater degree at L5/S1. 



Fig. 2. Axial CT reconstruction postdiscogram showing a 
Grade IV annular tear.

Fig. 3. Sagittal CT reconstruction postdiscogram showing an-
nular tears at L4/L5 & L5/S1.
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Results

Treatment was performed in 8 patients, with at 
least 2 months of follow-up data available that are sum-
marized in Table 1. 

Ages ranged between 36 to 77 years, with 5 women 
and 3 men. Pain duration varied from 1 to 7 years.  All 
patients failed conservative treatment including phys-
iotherapy, medication management; each had at least 
one interventional pain procedure prior to provocation 
discography. 

Concordant response was achieved in all patients 
in at least one level. One patient (#4) had treatment 
at 2 levels. Substantial annular tears (i.e., greater than 
Grade 3) on postdiscography CT scan were present in 
the discs injected with methylene blue in 7 patients (8 
discs). Patient #6 was treated at L4/L5, which showed a 
Grade 2 annular tear on postdiscography CT. 

With the exception of patient #2, who experienced 
a good, sustained clinical pain response with an asso-
ciated improvement in function, treatment was oth-
erwise not beneficial in our patient population. Three 
patients failed treatment outright (i.e., #3, #6 & #7). Pa-
tient #1 had 5 months of relief with a recurrence there-
after. Patient #4 had an 80% decrease in pain, but this 
subsided after 6 weeks. Patient #5 reported a 30% de-

crease in pain, but no change in function was achieved.  
Patient #8 had complete relief, which diminished after 
2 weeks. In our opinion, these cases represent a failure 
of treatment.

No adverse events were reported, but patient #4 
reported blue urine for one week, which could have an 
effect on the blinding of patients in clinical trials. Treat-
ment was not repeated in any case.

discussion

The postulated mechanism of methylene blue is 
denervation of small nociceptive fibers that grow into 
the annulus fibrosis, which are implicated in discogenic 
pain (8). Our case series revealed one clinical success in 
a cohort of 8 patients treated with a single injection of 
methylene blue for discogenic pain, which is contrary 
to the results reported by Peng and colleagues (8). 

Peng and colleagues (8,9) showed an 89% success 
rate in their DBRCT and 87% success rate in their co-
hort study. In comparison, our results revealed a success 
rate of only 13%. The 5 months of 100% relief achieved 
by Patient #1 was considered a failure because, unlike 
epidural treatment for radicular pain or medial branch 
thermo-radiofrequency for facet joint pain, there is 
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currently no clinical precedent for repeat treatment 
(1,2). In addition, Peng and colleagues (9) also consid-
ered a time-limited response a clinical failure in their 
initial publication. 

Differences in outcome for our patients with dis-
cogenic pain (i.e., positive provocation discography) 
could exist because of the small sample of patients in 
our cohort, the fact they were not kept supine for 24 
hours postprocedure (which we did for practical rea-

Table 1. Patients treated with intradiscal methylene blue for presumed discogenic pain.

Age/
Gender

Pain 
Duration

Previous 
Treatment

Pretreatment 
MRI/CT

Painful 
Levels/
Treated 
Levels

Post-CT 
Discogram 
Results

Pain 
Reduction 
and 
Duration

Functional 
Change

Follow-
up 
Time 
Frame

Adverse 
Events

Significant 
Co-
morbidities

#1- 66F 4 years Epidural, 
SI, MBB

AT-L4/L5 & 
L5/S1

L5/S1 AT - L5/S1 
(Grade 4)

100% x 5 
months

Not 
sustained

> 1 year None Diabetes, 
hypothyroid, 
dyslipidemia, 
Raynaud’s  

#2- 70M 7 years Epidural, 
TRF

DB – L4/L5
Z Joint OA 
L5/S1

L5/S1 AT - L4/
L5 (Grade  
4) & L5/S1 
(Grade  4)

100% 
reduction 
– ongoing

Good One year None None

#3- 77F 4 years SI, TRF, 
Epidural, 
VB (L2)

CT Scan 
– DDD & 
Z- Joint OA, 
stable L2

L5/S1 AT- L4/L5 
(Grade  4)
& L5/
S1(Grade 4)

None None > One 
year

None Depression, 
osteoporosis,
hypertension
dyslipidemia

#4- 44M 4 years Epidural DH L4/L5 L4/L5
L5/S1

AT – L3/
L4 (Grade  
3) L4/L5 
(Grade  4) 
& L5/S1 
(Grade  4)

80% x 6 
weeks

Not 
sustained

>1 year Blue 
urine 
for one 
week

None

#5- 46F 1 year Epidural AT- L4/L5 & 
L5/S1

L5/S1 AT- L3/
L4 (Grade  
3) L4/L5 
(Grade  3) 
&L5/S1 
(Grade  4)

30% None 6 
months

None Depression, 
work-related 
injury.

#6– 36M >2 years Epidural, 
facet blocks

AT- L2/L3
DE–L4/L5
DB-L5/S1

L4/L5 AT- L4/L5 
(Grade  2) 
& L5/S1 
(Grade  4)

None None 2 
months

None None

#7 – 58F 6 years Facet 
blocks

DB-L4/L5
DH L5/S1
Tarlov Cysts 
at S2

L5/S1 AT L4/L5 
(Grade  4) 
& L5/S1 
(Grade  4)

None None 1  year None Depression, 
gastritis, 
hysterectomy.

#8 46F > 5 years Epidural,
MBB,
facet TRF

Disc 
osteophyte 
L3/L4
and post-op 
changes 

L3/L4 At L3/L4 
(Grade  4)

100% x 2 
weeks

Not 
sustained

6 
months

None Hysterectomy,
T10-L1 
anterior 
fusion.

SI = Sacroilliac joint Injection, MBB = Lumbar Medial Branch/Dorsal Ramus Blocks from L3-L5, TRF = Lumbar Medial Branch/Dorsal Ramus 
Thermal Radiofrequency, VB = Vertrebroplasty, AT = Annular Tear, DE = Disc Extrusion, DB = Disc Bulge, DH = Disc Herniation 
NB : Grading of Annular Tear According to Modified Dallas Discogram Classification  (10)

sons), and the presence of psychiatric comorbidity/med-
ico-legal influences for some of our patients. While our 
treatment was not investigated in a controlled manner, 
the significant differences in outcomes should encour-
age closer inspection of methylene blue treatment for 
discogenic pain, in a nonresearch-based setting, where 
a complex interaction of factors are relevant to the pain 
experience.  

Various treatments have previously been reported 
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for discogenic pain with differing quality of studies and 
success rates. Intradiscal electrothermal therapy (IDET) 
has a reported clinical success rate (i.e., pain and func-
tion) in some uncontrolled cohort studies of between 
75-79% of patients, with improved success correlated 
with discographic concordance, high intensity zones, 
Pfirrmann grade, and the percentage of annulus cover-
age (3,4). Pauza et al (5) reported on a blinded random-
ized controlled trial (RCT) showing an improvement in 
function for treated patients and that 40% of treated 
patients achieved at least 50% pain relief, while 33% 
of patients in the placebo group achieved the same.  
Other studies, including one larger case series (6) and 
a blinded, randomized placebo control trial (7) showed 
little to no benefit at follow-up.

Intradiscal steroids may be beneficial for patients 
with end plate change and disc pain, but when not con-
trolling for Modic changes, 2 RCTs showed no differenc-
es compared to placebo. (6,8-9). In case series reports, 
intraforaminal and/or intradiscal ozone treatment has 
a reported success rate of 55-90% depending on the 
study, previous surgical spine procedure, and the type 
and number of disc herniations (10,11) Intradiscal biac-
uplasty has been shown effective in small case series, 
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Based on our results and review of the literature, 
discogenic low back pain continues to be an elusive, 
difficult-to-treat entity. We have reserved further treat-
ment with methylene blue until further studies can elu-
cidate more clearly which patients, if any, can reliably 
benefit. 
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