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A B S T R A C T   

Summary of background data: Low back pain of disc origin is common yet challenging to treat. Intradiscal platelet 
rich plasma (PRP) has been advocated, but is associated with risk of discitis. Epidural PRP is less invasive and 
avoids this risk. Few studies exist evaluating effectiveness and safety of epidural PRP for discogenic low back 
pain without radiculopathy and the follow-up of the studies tends to be short. 
Objective: Prospectively evaluate for 12 months the effectiveness of PRP epidural injections for patients with low 
back pain without radiculopathy, suspected to be of disc origin. 
Methods: 11 consecutive patients with refractory low back pain suspected to be of disc origin (compatible clinical 
assessment; negative lumbosacral medial branch blocks (MBBs) and/or magnetic resonance imaging (MRI) with 
high intensity zone (HIZ), Modic 1 or 2 changes) participated. Each underwent one (n = 5) or two (n = 6) 
epidural injections (caudal or interlaminar). The PRP was leukocyte/red cell depleted with an average platelet 
concentration of ~2X whole blood. Numerical rating scale (NRS), Pain Disability Quality-Of-Life Questionnaire 
(PDQQ) score, Oswestry Disability Index (ODI) score, effect on analgesic intake, treatment satisfaction and 
endorsement were recorded prior to and at 3, 6 and 12-months post-treatment. 
Results: Significant improvements in pain and disability were documented post-treatment. Pre-, 3, 6, and 12- 
month post mean(sd) NRS scores were 7.8(1.8), 5.8(2.7), 5.1(2.5), 4.9(2.8) respectively (F = 7.2; p = 0.002). 
At 12 months post PRP epidural, the mean improvement in NRS was 36%, 36% had experienced ≥50% pain 
relief (95% confidence interval (CI): 2%, 70%), and 73% achieved minimal clinically important differences 
(MCID) (95% CI: 41%, 100%). Similar magnitude improvements in disability (PDQQ and ODI) were documented. 
At 1-year post, 50% of analgesic users had reduced intake, 91% were satisfied with the treatment and would 
recommend the procedure to family and friends. No complications were reported. 
Discussions/conclusion: This pilot project suggests that PRP epidural injections provide modest yet significant 
improvements in pain and disability that lasts at least 12 months in patients with low back pain suspected to be 
of disc origin. Additional research including larger sample size and robust study design is encouraged.   

1. Introduction 

Low back pain of disc origin is common, with estimates that it is the 
cause of approximately 40% of chronic low back pain and the pre
dominant cause of chronic low back pain in younger patients [1]. 
However, it remains a challenging condition to treat. No treatment 
intervention is distinctly superior. Surgical outcomes for disc pain are 

variable and the role of surgery for discogenic pain is controversial [2, 
3]. Epidural steroid injections for disc pain without radicular symptoms 
has not been shown to be effective in most studies and can have sig
nificant adverse effects with repeated use [4]. 

Treatment with biologics such as platelet rich plasma (PRP) may 
have utility given its anti-inflammatory and regenerative properties [5]. 
Intradiscal PRP has been advocated as a potential treatment, but does 
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carry the risk of discitis and the potential for adverse effects from needle 
trauma to the disc. In addition, patients may have multiple symptomatic 
discs and it can be challenging to know which disc(s) to treat without 
invasive diagnostic intervention such as provocative discography. Some 
patients have severe disc space narrowing that makes intradiscal needle 
entry challenging. 

Compared to intradiscal injections, PRP epidurals are less invasive, 
technically easier, likely carry less risk, and can potentially treat mul
tiple levels as well as adjacent non-disc structures. The majority of 
published research on PRP epidurals has focused on its potential to treat 
disc related radiculopathy [6–11]. Early studies suggest favorable re
sults. There is a paucity of research exploring the effect of PRP epidural 
to treat discogenic low back pain without radiculopathy which is a more 
common clinical scenario. 

The purpose of this study was to explore the effects of epidural 
platelet rich plasma on patients with refractory low back pain suspected 
to be of disc origin. 

2. Methods 

This pilot study was carried out in accordance with the code of ethics 
of the world medical association (Declaration of Helsinki) for experi
ments involving humans including informed consent and was approved 
by the Conjoint Health Research Ethics Board of the University of Cal
gary (REB20-0355). It was conducted at the Central Alberta Pain and 
Rehabilitation Institute in Lacombe Alberta (CAPRI Clinic). Twelve 
consecutive patients with chronic refractory low back ± non-radicular 
leg pain between September 2020 and January 2021 participated. Pa
tients were selected based on a diagnosis of low back pain suspected to 
be of disc origin. Vertebrogenic pain was included under this umbrella 
term. The diagnosis of back pain suspected to be of disc origin was made 
based on a compatible clinical presentation (including no clinical ± MRI 
evidence of radiculopathy; n = 12), negative lumbar facet medial branch 
blocks (n = 5) or MRI with Modic type 1 or 2 changes or a high intensity 
zone/annular fissure (n = 4) or both (n = 2). One patient was lost to 
follow-up just after the PRP injection. Therefore, the study cohort con
sisted of 11 patients. 

PRP was prepared by drawing 45 mL of venous blood which was 
centrifuged using a single spin protocol. The blood was centrifuged at 
750 G for 5 min. The plasma layer was extracted and used as the PRP. 
Using this protocol, the PRP is red cell and leukocyte depleted and 
typically has ~2x whole blood platelet concentration. The PRP was not 
activated. 

The PRP epidurals were done with image guidance (combined ul
trasound and fluoroscopy for the caudal epidurals (n = 9), and fluo
roscopy for the interlaminar epidurals(n = 2)). Caudal epidural 
injections were the preferred route for those without recent MRI scans. 
For the caudal epidurals, 15–20 mL of PRP was used and for the inter
laminar epidurals, 10–15 mL of PRP was used. Six patients underwent a 
single epidural whereas 6 had a second epidural, most commonly 3–6 
months after the first. All epidural injections were performed under 
strict aseptic precautions. Patient vitals (Blood pressure, pulse rate, 
oxygen saturation) were taken before and after the procedure. Prior to 
the epidural injection, local anesthetic (1% lidocaine) was infiltrated 
into the skin and needle track, but not into the epidural space. Post 
procedure, patients were advised to avoid unnecessary lifting, bending 
and exercise for 3 days. 

Outcomes were measured using numerical rating scale of pain in
tensity (NRS), Pain Disability Quality-Of-Life Questionnaire Spine 
(PDQQ-S), Oswestry Disability Index (ODI) score, effect of intervention 
on analgesic intake, treatment satisfaction and procedure endorsement. 
These were measured prior to and at 3-, 6- and 12-months post 
treatment. 

Data analysis included descriptive statistics and repeated measures 
Analysis of Variance. Questionnaire data were missing for one patient at 
three months post PRP and one patient at 12 months post PRP. The 

missing data was dealt with using a last observation carried forward 
technique. 

3. Results 

Table 1 summarizes the patient characteristics. 
Following the PRP epidural, there were statistically significant im

provements in NRS, PDQQ-S and ODI questionnaire scores reflecting 
significant improvements in pain, disability and quality-of-life. For the 
NRS and ODI questionnaires, pre-PRP injection scores were not signifi
cantly different (p > 0.05) than the 3-month scores, whereas the 6 and 
12-month post PRP injection scores were significantly improved (p <
0.05). The mean improvement in pain at 12 months post PRP injection 
was 36%. For the PDQQ-S questionnaire, the 6-month post-PRP score 
was significantly improved compared the pre-PRP score. (Table 2). At 
12-months post-PRP, 4 of 11(36%) of patients had ≥50 % pain relief 
(95% CI: 2%, 70%) and 8 of 11(73%) had achieved minimal clinically 
important difference (MCID) on NRS (95% CI: 41%, 100%). 

At one year post PRP epidural, 3 of 6 patients (50%) who had been 
taking analgesic medication for their back pain had reduced their 
analgesic intake. Ten of 11 patients (91%) were satisfied with the 
treatment and would recommend the procedure to family and friends. 
There were no reported complications. 

4. Discussion 

The purpose of this prospective case series pilot study was to explore 
the effect of epidural PRP on patients with refractory low back pain 
suspected to be of disc origin. We found that, following epidural PRP, 
modest yet clinically and statistically significant improvements in pain, 
disability and quality-of-life resulted and were sustained through 6 and 
12 months. There was also a trend towards improvement at 3 months 
post treatment and it’s likely that, with a larger sample size, statistical 
significance would result then as well. Of those patients who were 
requiring analgesic medication prior to PRP epidural, half were able to 
reduce intake. The procedure was associated with a high level of patient 
satisfaction and endorsement. Our results are consistent with previous 
studies using epidural PRP for low back pain showing significant 
enduring improvement without adverse events [12–14]. 

Our study is one of the few to evaluate epidural PRP as a treatment 
for suspected discogenic low back pain without radiculopathy and to 
follow outcomes for 12 months. A recent systematic review identified 13 
studies between 2016 and 2023 evaluating the clinical application of 
PRP for epidural therapy [15]. All but one study included patients with 
radicular pain and the follow-up was 3–6 months in 9 of the 13 studies 
and one year or longer in only 4 of the studies. The magnitude of the 
improvements in pain and function are similar to improvements 
described following intradiscal PRP [15]. Future studies should include 
a head-to-head comparison of the effectiveness and safety of intradiscal 
versus epidural PRP to treat discogenic low back pain with extended 
follow-up. Also, the role of epidural PRP in the treatment of vertebro
genic pain is worth exploring. 

We encountered no complications from the procedure. Similarly, 
studies done to date, as well as the use of epidural blood patches in 
anesthesia, suggest this is a safe procedure with a low risk of 

Table 1 
Patient Demographic Data.  

Age in years: mean(sd) 48.0 (16.5) 

Sex: M:F 3:8 
BMI: mean standard deviation (sd) 31.1 (6.2) 
Symptom duration in years: mean(sd) 18.4 (14.8) 
Pain location: low back; low back and leg 7:4 
Regular exercise: yes:no 6:5 
Smoker: yes:no 3:8  
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complications Interestingly, one randomized controlled trial docu
mented adverse events following transforaminal injection of cortico
steroid for lumbar radiculopathy to be 5 times more common than with 
growth factors derived from PRP [16]. Although epidural steroid in
jections are effective in some patients for low back pain, the relief is 
typically short-lived and the adverse effects of cortisone on bone density 
are of concern. PRP epidurals appear to have durable therapeutic effects 
and would not be expected to have any negative effect on bone density. 

The ideal PRP formulation for epidural use is unknown. We used a 
larger volume/lower platelet concentration rather than a smaller/more 
platelet concentrated volume. We suspected there may be some ad
vantages to using a larger volume including wider spread to adjacent 
levels and structures., However it may be that a smaller volume (or 
similar volume) of more concentrated PRP injected at the level of the 
painful disc will prove more effective. Lastly, the type of epidural 
approach may affect outcome. Our decision to take a caudal approach 
for most patients was affected by the favorable results reported by Ruiz- 
Lopez and Tsai [13], not having recent lumbar MRIs on all patients, and 
the thought that the procedure could be less costly and more assessable 
for patients if done by ultrasound. A transforaminal approach has been 
proven to be more effective than interlaminar or caudal approaches 
when delivering corticosteroid for disc related radiculopathy and the 
same may hold true for PRP delivery [17]. 

This pilot study has significant limitations. The sample size was small 
which increases the risk of chance findings. There was no control group. 
Accordingly, the benefits documented following PRP epidural injection 
cannot be definitively attributed to the treatment itself, as other 
potentially confounding factors were not controlled for. 

Of note is that the mean patient BMI was 31 (median 30) which is 
higher than the Canadian population mean of 29 [18]. We do not have 
enough data to say if that is a factor in outcomes. It is possible that some 
patient factors may predict more favorable outcomes with this proced
ure (i.e. non obese, nonsmoker, more active). 

5. Conclusion 

This small uncontrolled pilot study suggests that, following PRP 
epidural injection(s), patients suffering with refractory chronic low back 
pain suspected to be of disc origin experience modest yet statistically 
and clinically significant improvements in pain, disability and quality- 
of-life. These benefits last at least 12 months. Patients are generally 
satisfied with and endorse the treatment. It may be that PRP epidural is 
an accessible, relatively low cost and minimally invasive treatment for 
patients with discogenic low back pain. These results are promising and 
future research, including controlled studies with larger sample size, is 
encouraged. 
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Table 2 
Outcomes.  

Outcome 
measure 

Pre 
PRP 
Mean 
(sd) 

3month 
post PRP 
mean(sd) 
[% 
improved] 

6month 
post PRP 
mean(sd) 
[% 
improved] 

12month 
post PRP 
mean(sd) 
[% 
improved] 

F P 

NRS pain 7.8 
(1.8) 

5.8(2.7) 
[23.4%] 

5.1(2.5) 
[30.0%] 

4.9(2.8) 
[36.0%] 

7.2 0.002 

PDQQ-S 50.1 
(6.9) 

35.4(18.5) 
[28.7%] 

34.3(16.0) 
[30.6%] 

34.5(16.9) 
[30.2%] 

6.2 0.002 

ODI 48.2 
(12.9) 

36.0(17.2) 
[25.1%] 

33.0(17.5) 
[31.1%] 

32.0(16.5) 
[32.2%] 

8.3 0.001  
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