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Abstract
BACKGROUND 
Low back pain is a major cause of disability worldwide, with intervertebral disc 
degeneration contributing to nearly 40% of cases. Conventional treatments focus 
on symptom relief without addressing the underlying degeneration. Platelet-rich 
plasma (PRP), a regenerative therapy rich in growth factors, offers potential the-
rapeutic benefits through growth factor-mediated mechanisms, though clinical 
evidence is limited.

AIM 
To evaluate the efficacy of intradiscal autologous PRP injection in reducing pain 
and improving function in patients with chronic lumbar disc prolapse.
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METHODS 
This pilot quasi-experimental study was conducted in tertiary care centre between July 2022 and June 2024. The 
study involved comparing the outcomes between group A (n = 17) who failed to respond to conservative treatment 
measures and received intradiscal PRP injection with group B (n = 22) who responded to conservative treatment. 
Visual Analogue Scale (VAS) and Functional Rating Index (FRI) scores were recorded at baseline, 3 weeks, and 6 
weeks for both the groups.

RESULTS 
Forty patients were enrolled in the study. The PRP group demonstrated significant improvement in VAS and FRI 
scores compared to baseline. While both groups improved from their respective baselines, direct between-group 
comparisons are limited by baseline differences in symptom severity. Patients who failed conservative trial showed 
significant improvement following PRP intervention, with outcomes approaching those observed in physiotherapy 
responders.

CONCLUSION 
Intradiscal PRP injection significantly improved pain and function in patients with lumbar disc disease, with 
clinical improvements that approached the level observed in physiotherapy responders, despite baseline 
differences in symptom severity. PRP shows promise as an effective treatment for lumbar disc pathology; however, 
these preliminary findings are limited by the small sample size and short follow-up, warranting larger trials with 
long-term evaluation.

Key Words: Lumbar disc herniation; Chronic low back pain; Platelet-rich plasma; Intradiscal injection; Functional outcome; 
Visual Analogue Scale; Functional Rating Index; Regenerative therapy
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Core Tip: Intradiscal autologous platelet-rich plasma injection significantly reduced pain and improved function in chronic 
lumbar disc prolapse patients unresponsive to physiotherapy, achieving outcomes comparable to physiotherapy responders at 
3 and 6 weeks. While these preliminary findings are encouraging, the brief 6-week follow-up period precludes assessment of 
durability, and larger studies with extended follow-up are essential to establish long-term efficacy, evaluate potential 
structural effects and safety.
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INTRODUCTION
Low back pain (LBP) is currently recognized as the leading cause of physical disability worldwide[1]. In 2020, there were 
over 500 million cases of LBP globally, and this number is expected to rise to more than 800 million by 2050[2]. Among 
the various etiologies of LBP, intervertebral disc (IVD) degeneration stands out as a predominant cause, contributing to 
nearly 40% of cases[3,4]. IVD degeneration not only results in chronic pain but also imposes a substantial burden of 
disability and financial costs on individuals and healthcare systems alike[5,6]. Beyond the physical manifestations, LBP 
secondary to disc degeneration is associated with profound psychological and social distress, further complicating the 
overall health and quality of life of affected individuals. IVD degeneration involves progressive loss of extracellular 
matrix components (proteoglycans, collagen) mediated by increased enzymatic activity (metalloproteinases, caspases, 
aggrecanases) and fibronectin fragment accumulation. The loss of proteoglycans, which play a crucial role in maintaining 
the osmotic pressure of the disc, leads to diminished hydration capacity under stress. Consequently, the IVDs lose fluid 
and height, a process that contributes to disc bulging and the potential for disc protrusion, extrusion, and sequestration[4,
7,8]. Moreover, the loss of aggrecan, a critical proteoglycan in the disc matrix, has been shown to reduce the suppression 
of neuronal ingrowth, thereby exacerbating discogenic pain. Current therapeutic approaches for managing IVD 
degeneration and its associated LBP are predominantly palliative, focusing on symptom relief rather than addressing the 
underlying degeneration. These strategies include spinal surgery, anti-inflammatory medications, and physiotherapy[9]. 
However, such interventions do not restore the damaged disc and may inadvertently accelerate the degeneration of 
adjacent discs, leading to a perpetuation of the degenerative cycle. This limitation underscores the need for regenerative 
treatment modalities that can both alleviate symptoms and promote disc repair[10,11].
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The advent of regenerative medicine has introduced novel therapeutic avenues, among which the use of platelet-rich 
plasma (PRP) has garnered significant attention. PRP is rich in growth factors such as vascular endothelial growth factor, 
platelet-derived growth factor, transforming growth factor beta-1, basic-fibroblast growth factor, and epidermal growth 
factor, all of which play pivotal roles in promoting cellular proliferation and tissue regeneration[12,13]. Given the IVD's 
inherently low vascularity and limited regenerative capacity, the potential of intradiscal PRP injections to potentially 
influence disc pathophysiology is particularly compelling, though structural regeneration remains unproven without 
imaging confirmation. However, despite the theoretical benefits, clinical evidence supporting the efficacy of PRP in the 
treatment of IVD degeneration remains sparse. The majority of studies to date consist of case series or prospective trials, 
with a paucity of randomized controlled trials (RCTs) that could provide robust evidence for its efficacy. The existing 
literature on the use of PRP for disc-related pathologies is largely limited without comparative treatment arms[14-18]. 
Additionally, while some studies have reported improvements in pain and functional outcomes following PRP treatment, 
the heterogeneity in study designs, outcome measures, and follow-up durations complicates the interpretation of results. 
Therefore, there is a critical need for well-designed RCTs to elucidate the therapeutic potential of PRP in this context and 
to establish standardized protocols for its use.

This study aimed to evaluate the efficacy of intra-discal autologous PRP injection in reducing LBP and improving 
functional outcomes in participants with lumbar disc disease as measured by Visual Analogue Scale (VAS) and 
Functional Rating Index (FRI) scores.

MATERIALS AND METHODS
The study was conducted in Jawaharlal Institute of Postgraduate Medical Education and Research (JIPMER), a tertiary 
care center in Puducherry, India between July 2022 and June 2024 after approval from the JIPMER Institutional Ethics 
Committee with approval document JIP/IEC/2022/072 dated 10 October, 2022. The study was a longitudinal, 
quantitative, quasi-experimental pilot study with a non-equivalent control group design with a convenient sampling 
method. The flowchart of the methodology of the study is depicted in Figure 1.

Study participants
The study included two groups: Group A and group B. Group A included patients presenting with single level lumbar 
disc disease who were classified as non-responders to 3 weeks of physiotherapy by McKenzie protocol. They underwent 
intradiscal autologous PRP injection in the involved disc. Group B consists of patients with lumbar disc disease who were 
classified as responders to 3 weeks of physiotherapy by McKenzie protocol. They were instructed to continue physio-
therapy until 6 weeks.

Inclusion criteria: Patients aged between 18 to 50 years with single level lumbar disc disease in stages of protrusion or 
extrusion that corresponds to the clinical findings noted in the patient with maintained IVD height of at least 50% of the 
adjacent level on magnetic resonance imaging (MRI).

Exclusion criteria: Patients with spinal dysmorphism, neurological deficit, sequestered disc fragments, previous surgical 
intervention for spine, facet arthropathy, sacroiliac joint pain, and traumatic spine injury; patients with known bleeding 
disorder or on anticoagulants or antiplatelet drugs; pregnant women; patients with psychiatric illness; patients with 
peripheral neuropathy due to diabetes, leprosy, syphilis; patients with malignant disorders; patients with infective 
discitis and systemic infections like human immunodeficiency virus, hepatitis B and C were excluded from the study.

All the selected participants were instructed to undergo 3 weeks of physiotherapy based on McKenzie back protocol
[19]. This protocol consisted of a series of back and core strengthening exercises which were performed sequentially in a 
controlled manner. The exercises were demonstrated and taught to the participants by the investigator and further 
instructions were given to continue the same at home on a twice-daily basis- in the morning and evening. The 
approximate time taken to complete all the exercises in sequence was 40 minutes. The participants were contacted via 
phone call weekly to ensure their adherence to the regimen.

The participants were assessed using VAS and FRI scores after 3 weeks of physiotherapy and grouped as responders or 
non-responders. PRP group: Non-responders to physiotherapy with VAS score ≥ 75 mm and FRI score ≥ 75%; Physio-
therapy group: Responders to physiotherapy with VAS < 75 mm and FRI score < 75%. The VAS and FRI were self-
administered by each participant and the scores were calculated and recorded by the investigator serially at baseline, 3 
and 6 weeks.

The physiotherapy responder group was selected as a pragmatic comparator to assess whether PRP could offer 
meaningful improvement in patients who had failed conservative care. This design reflects real-world clinical decision-
making, where non-responders are typically escalated to more invasive options. Using physiotherapy responders as a 
benchmark allowed us to evaluate the potential of PRP as a non-surgical alternative. While not equivalent at baseline, this 
grouping was ethically and clinically appropriate for a pilot quasi-experimental framework.

Isolation of PRP
With the help of the differential centrifugation method, autologous PRP was prepared[20]. About 1.4 mL of acid citrate 
dextrose adenine was added to 2 sterile conical bottom centrifugation tubes of 15 mL capacity (Tarsons® SpinwinTM, 
India). A total of 20 mL of whole blood was drawn from the antecubital vein using a 16G butterfly needle and deposited 
in 2 conical tubes and subjected to 1st centrifugation at a rate of 1100 rpm for 15 minutes. The plasma was transferred to 
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Figure 1 Methodology of the present study. OPD: Outpatient; MRI: Magnetic resonance imaging; VAS: Visual Analogue Scale; FRI: Functional Rating Index; 
PRP: Platelet-rich plasma; OT: Operation theatre.

another sterile conical tube using an 18G spinal needle under a biosafety cabinet, which was further subjected to 2nd 
centrifugation at a rate of 3100 rpm for 20 minutes. A total of 2 mL of PRP was isolated and transported to the operation 
theatre (OT).

Intradiscal PRP injection
In OT, under strict aseptic precautions, the participant was positioned prone with a pillow placed under the abdomen to 
reduce lumbar lordosis. A fluoroscope was employed to visualize the landmarks for needle insertion. Following cleaning 
and draping, 5 mL 2% lignocaine is infiltrated along the needle track. The fluoroscope was angulated cranio-caudally to 
align the vertebral endplates parallel at the level of interest.

The fluoroscope was rotated ipsilateral oblique in a mediolateral direction depending on the side of percutaneous 
access (toward the right on the patient’s right side and the left on the patient’s left side). A Tuohy needle (18G) was 
inserted 5 cm away from the midline with an angulation of 15-20 degrees directed toward the disc, using the Kambian 
triangle as a reference[21].

The endpoint of needle insertion was defined as the center of the disc, which was verified with C-arm imaging using 
both anteroposterior and lateral views (Figure 2). The PRP was transferred to a 5 mL syringe connected to the Tuohy 
needle and injected into the disc until increased resistance was felt in the plunger and the solution could no longer be 
easily injected. Sterile dressing was applied and the participant was shifted to a supine position.

The participants were observed for 15 minutes in the recovery room for any adverse reaction, after which they were 
shifted back to the ward. In-patient bed rest was advised for 24 hours. The participants were advised bed rest along with 
tablet paracetamol 500 mg thrice daily for 3 days then as needed. Patients were instructed to avoid non-steroidal anti-
inflammatory drugs, corticosteroids, and any other analgesics or medications that might affect platelet function. Strict 
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Figure 2  Confirmation of needle position on C-arm in lateral and antero-posterior views.

instructions were given to avoid lifting heavy weights or squatting or forward bending, and travel by two- or four-
wheeled vehicles for 3 months after injection. The participant resumed work and other activities as tolerated, with 
instructions to avoid engaging in activities that exacerbated the pain. The participants were followed up at 3 weeks and 6 
weeks post-injection and were assessed by VAS and FRI scores.

Physiotherapy group
The participants were instructed to continue the Mckenzie protocol for another 6 weeks. The participants were contacted 
weekly via telephone to check adherence to the same. The assessment was done using VAS and FRI scores at 3 weeks and 
6 weeks on an outpatient basis. The participant resumed work and other activities as tolerated, with instructions to avoid 
engaging in activities that exacerbated the pain.

Statistical analysis
All categorical variables such as gender, occupation, level of disc prolapse, and type of disc prolapse were expressed as 
frequency/percentages. All continuous variables such as age, platelet count, the volume of PRP obtained, the volume of 
PRP injected, VAS, and FRI scores at baseline, after 3 weeks and 6 weeks were expressed as mean and SD. The distri-
bution of data was explored using Kolmogorov-Smirnov test. The comparison of categorical variables like gender, 
occupation, and level of disc prolapse between the groups was done using the χ2/Fisher exact test. To compare the longit-
udinal changes in clinical outcomes between groups, a two-way repeated measures ANOVA was performed. The within-
subject factor was time (baseline, 3 weeks, and 6 weeks), and the between-subject factor was treatment group (PRP vs 
physiotherapy). The dependent variables analyzed were the VAS and FRI scores. The interaction effect (group × time) 
was evaluated to determine whether the pattern of change over time differed significantly between groups. Statistical 
significance was set at P < 0.05. Additional comparisons of change scores between groups were assessed using 
independent t-tests. Effect sizes (Cohen’s d for within-group changes, partial η² for repeated measures ANOVA) and 95% 
confidence intervals (95%CIs) were calculated to quantify the magnitude and precision of observed effects. The data was 
analyzed using Statistical Package for Social Sciences version 26.0 (IBM Corp, Chicago, IL, United States). With an alpha 
error assumed at 5%, a P value of < 0.05 was considered significant. Given baseline imbalances, we performed additional 
baseline-adjusted analyses using ANCOVA to control for initial symptom severity when comparing between-group 
outcomes.

RESULTS
After screening for eligibility, 40 participants were recruited for the study. Eighteen participants were assigned to the PRP 
group and 22 participants were assigned to the physiotherapy group based on their response to conservative regimen. A 
participant in the PRP group developed a vasovagal reaction during the procedure. Therefore, the procedure was 
abandoned and the participant was managed appropriately. This participant was excluded from the analysis. The 
remaining 39 participants (17 in the PRP group and 22 in the physiotherapy group) were followed up for 6 weeks with no 
patients lost to follow-up.
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Demographic and clinical characteristics
The demographic characteristics of age, gender, and occupation were similar between the PRP and the physiotherapy 
groups, with no statistically significant differences observed, as shown in Table 1. The clinical parameters of the levels 
and location of disc prolapse were similar between the two groups, with no significant differences observed, as shown in 
Table 1.

VAS score
The PRP group showed a greater reduction in VAS scores over time compared to the physiotherapy group as shown in 
Tables 2 and 3 and Figure 3A. Two-way repeated measures ANOVA demonstrated a significant group × time interaction 
(P < 0.05), indicating a differing pattern of improvement between groups. Pairwise comparisons confirmed statistically 
significant reductions in VAS from baseline to both 3 and 6 weeks in the PRP group as shown in Tables 2 and 3.

FRI score
FRI scores improved significantly over time in the PRP group compared to the physiotherapy group, with a significant 
Group × Time interaction on repeated measures ANOVA (P < 0.05; Tables 4 and 5; Figure 3B).

Comparison between two groups
The PRP group showed significantly greater reductions in VAS and FRI scores compared to the physiotherapy group at 
both 3 and 6 weeks, as confirmed by independent t-tests (P < 0.05; Table 6). We acknowledge this allocation method 
resulted in significant baseline differences between groups (PRP group: VAS = 8.2 ± 0.7, FRI = 82.5 ± 6.6; physiotherapy 
group: VAS = 5.4 ± 1.6, FRI = 53.8 ± 16.3). Therefore, our primary analysis focuses on within-group changes over time 
rather than direct between-group comparisons.

PRP characterization
The mean volume of PRP obtained per patient was 3.70 ± 0.4 mL, of which an average of 2.5 ± 0.56 mL was injected into 
the affected disc. The mean baseline platelet count was 2.9 × 105/μL of whole blood. Platelet concentration in the PRP 
samples ranged from 5 × 105/μL to 10 × 105/μL, representing an approximate 2.5- to 4-fold increase over baseline levels. 
105/μL, corresponding to 2.5 to 4 times the baseline whole blood platelet count.

Adverse events
One patient in the PRP group experienced a vasovagal episode during the procedure, which was promptly managed with 
procedure discontinuation. No cases of discitis, infection, or neurological complications were observed during the 6-week 
follow-up period.

Effect sizes for the PRP group were substantial (Cohen's d = 1.8 for VAS improvement, d = 1.4 for FRI improvement at 6 
weeks), though confidence intervals remain wide due to the small sample size (95%CI for VAS change: 1.2-3.7 points; 
95%CI for FRI change: 16.8-32.6 points).

DISCUSSION
The most frequent cause of adult LBP is degenerative disc disease. Genetic, mechanical, environmental factors and 
senescence can contribute to this disorder. IVDs help transmit loads by absorbing compressive pressures due to their 
unique structure. The extracellular matrix is usually lost during degeneration, and pro-inflammatory factors are elevated. 
Chronic discogenic pain is caused by endplate calcification, which decreases permeability, inhibits nutrition transfer into 
the disc, and increases strain on nearby joints. Treatments often begin with conservative therapy and may progress to 
surgical interventions if necessary. The IVD has limited regenerative potential due to its avascular nature. In recent years, 
there has been a surge in the use of PRP in the treatment of orthopaedic disorders. Platelets, which are a major component 
of PRP, are extracted from autologous whole blood and release growth factors that aid in tissue creation and repair by 
regulating cell proliferation and promoting differentiation, stimulating angiogenesis, and facilitating the synthesis of 
extracellular matrix proteins. The literature indicates that it is more effective at reducing pain and improving mobility 
than conventional physical therapy for treating musculoskeletal conditions including but not limited to adhesive 
capsulitis and tendinopathies[22,23]. In comparison, relatively little research has been done to determine the effectiveness 
of PRP in lumbar disc herniation (LDH). To the best of our knowledge, no study has compared the therapeutic effects of 
PRP with physiotherapy in individuals presenting with symptomatic LDH. This research sought to bridge this gap in the 
current understanding.

In the present study, the mean age of the study population was 30.1 years which was comparable to the study done by 
Akeda et al[24] (33.8 years) and Jain et al[25] (34.75 years). In the present study, the majority of the participants recruited 
were males (89.7%) which was in contrast to studies done by Zhang et al[13], Tuakli-Wosornu et al[26], Levi et al[27], and 
Ruiz-Lopez and Tsai[28] where more female patients had symptomatic LDH. L4-L5 (43.6%) and L5-S1(53.8%) were the 
most common levels involved in the present study which was in line with previous research[13,25,27,29-31]. Paracentral 
involvement was seen in 15 (38.5%) participants and posterocentral in 24 (61.5%) participants. This is in contrast to a 
study done by Wongjarupong et al[32] where the paracentral type of disc involvement was most commonly seen.

The average volume of PRP injected in a single disc was 1.8 mL with an SD of 0.4 mL which was marginally more as 
compared to previous clinical trials[24,26,27,33]. The results demonstrated that intradiscal PRP injection and physio-
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Table 1 Demographic characteristics of the study participants, n (%)

Demographic characteristics PRP group (n = 17) Physiotherapy group (n = 22) P value

Age, mean ± SD 28.9 ± 8.6 31.8 ± 7.8 0.271

Male 16 (94.1) 19 (86.4)Sex

Female 1 (5.9) 3 (13.6)

0.422

Labourer 6 (35.3) 4 (18.2)

Farmer 2 (11.8) 3 (13.6)

Factory worker 2 (11.8) 1 (4.5)

Student 3 (17.6) 3 (13.6)

Occupation

Others 4 (23.5) 11 (50)

0.462

L3-L4 1 (5.9) 0 (0.0)

L4-L5 6 (35.3) 11 (50.0)

Level of disc disease

L5-S1 10 (58.8) 11 (50.0)

0.3852

Left paracentral 4 (23.5) 3 (13.6)

Posterocentral 9 (52.9) 15 (68.2)

Location of disc herniation

Right paracentral 4 (23.5) 4 (18.2)

0.6012

1t-test.
2χ2 test.

Table 2 Difference of mean Visual Analogue Scale score at different time intervals between the platelet-rich plasma group and the 
physiotherapy group

Descriptive statistics Group Mean SD

PRP (n = 17) 8.171 0.6622

Physiotherapy (n = 22) 5.355 1.5668

VAS baseline

Total (n = 39) 6.582 1.8822

PRP (n = 17) 5.847 1.8101

Physiotherapy (n = 22) 4.550 2.1456

VAS week-3

Total (n = 39) 5.115 2.0852

PRP (n = 17) 5.224 1.9273

Physiotherapy (n = 22) 4.323 1.9859

VAS week-6

Total (n = 39) 4.715 1.9870

VAS: Visual Analogue Scale; PRP: Platelet-rich plasma.

therapy both reduced pain and improved functional outcomes in patients with symptomatic LDH but the magnitude of 
improvement was more in the PRP group. Specifically, the PRP group showed a mean decrease in VAS scores of 2.32 
points after 3 weeks and 2.94 points after 6 weeks, and a mean decrease in FRI scores of 19.11 points after 3 weeks and 
24.70 points after 6 weeks. The physiotherapy group showed significantly smaller improvements, with a mean decrease 
in VAS scores of 0.81 points after 3 weeks and 1.03 points after 6 weeks, and a mean decrease in FRI scores of 6.70 points 
after 3 weeks and 9.66 points after 6 weeks.

In 2017, Akeda et al[24] published a clinical trial including six patients who had chronic LBP. After lumbar discs were 
identified using MRI and provocative discography, 2.0 mL of PRP serum was injected into the nucleus pulposus. Over six 
months, they saw a considerable reduction in pain with no adverse effects[24]. Thirty-five individuals received 47 
intradiscal PRP injections in the thoracic and lumbar disc from Bodor et al[29] in 2014. Two-thirds of the patients showed 
a substantial decline in their Oswestry Disability Index (ODI) ratings. PRP was injected into the nucleus pulposus of 
degenerative discs seen on discography by Navani and Hames[33] in 2015, who recruited six patients with persistent 
discogenic LBP. Verbal Pain Scores and the 36-Item Short Form Health Survey (SF-36) both showed improvements over 
24 weeks, with no negative side effects[33].
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Table 3 Difference of mean Visual Analogue Scale score at different time intervals between the platelet-rich plasma group and the 
physiotherapy group - pairwise comparisons

95%CI for difference1

Time (I) Time (J) Mean difference (I-J) SE Sig.1 (P value)
Lower Upper

3 weeks 1.564a 0.256 < 0.05 0.922 2.206Baseline

6 weeks 1.989a 0.247 < 0.05 1.371 2.608

Baseline -1.564a 0.256 < 0.05 -2.206 -0.9223 weeks

6 weeks 0.425 0.188 0.089 -0.047 0.897

Baseline -1.989a 0.247 < 0.05 -2.608 -1.3716 weeks

3 weeks -0.425 0.188 0.089 -0.897 0.047

aP < 0.05, the mean difference is significant.
1Adjustment for multiple comparisons: Bonferroni.
Based on estimated marginal means. 95%CI: 95% confidence interval.

Table 4 Difference of mean Functional Rating Index score at different time intervals between the platelet-rich plasma group and the 
physiotherapy group

Descriptive statistics Group Mean SD

PRP (n = 17) 82.500 6.6144

Physiotherapy (n = 22) 53.750 16.3436

FRI baseline

Total (n = 39) 66.282 19.3553

PRP (n = 17) 63.3824 17.27401

Physiotherapy (n = 22) 47.0455 17.36575

FRI week-3

Total (n = 39) 54.1667 18.96442

PRP (n = 17) 57.7941 16.90697

Physiotherapy (n = 22) 44.0909 20.00812

FRI week-6

Total (n = 39) 50.0641 19.72248

FRI: Functional Rating Index; PRP: Platelet-rich plasma.

In 2016, Levi et al[27] found a 50% reduction in VAS scores and a 30% reduction in VAS and ODI scores at 6 months in 
47% of participants treated with intradiscal PRP. The present study aligns with these results, demonstrating significant 
pain and disability reductions in the PRP group. A RCT was conducted by Tuakli-Wosornu et al[26] in 2016 to evaluate 
the use of intradiscal PRP treatment in patients with chronic LBP. Pain, disability, and physical function scores were all 
significantly improved in the PRP group. This improvement was evident after 1 week and was sustained till at least 8 
weeks post-procedure. No adverse effects were noted[26].

A preliminary investigation with 10 patients suffering from persistent lumbar disc prolapse was carried out by Bhatia 
and Chopra[34] in 2016. After injecting 5 milliliters of autologous PRP close to the affected nerve root, they saw a gradual 
improvement in symptoms that persisted for at least 12 weeks after the procedure[34]. These results were further consol-
idated by the results of a randomized control trial done by Ruiz-Lopez and Tsai[28] in 2020 who demonstrated that 
epidural injections of autologous PRP were found to be superior to steroids in reducing back pain and improving 
functional outcomes in patients with LDH[28]. Similar studies conducted earlier demonstrated the effectiveness of PRP in 
improving pain and disability scores[13,31,35].

In a prospective trial done in 2017, Akeda et al[24] recruited fourteen patients who had symptomatic LDH. They 
reported a 71% pain reduction within one month and significant disability score reductions in 79% of patients treated 
with PRP. The use of PRP releasate was a highlighting feature of this study[24]. In a 2019 study, Cheng et al[36] assessed 
the long-term effects of intradiscal PRP injections in 29 individuals who had symptomatic LDH. They saw considerable 
improvements in both pain [Nutritional Risk Score (NRS)] and function (FRI score and SF-36 scale) for 5-9 years post-
procedure[36]. Jain et al[25] in 2020 reported a prospective clinical trial linking improvements in LBP and functional 
outcomes to platelet concentration in PRP injections, demonstrating a favorable correlation between reductions in NRS 
and ODI scores and the number of platelets in the PRP sample at 3 months and 6 months[25]. In our study, platelet 
concentration was measured in each PRP preparation, ranging from 5 × 105/μL to 10 × 105/μL (approximately 2.5 to 4 
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Table 5 Difference of mean Functional Rating Index score at different time intervals between the platelet-rich plasma group and the 
physiotherapy group - pairwise comparisons

95%CI for difference1

Time (I) Time (J) Mean difference (I-J) SE Sig.1 (P value)
Lower Upper

3 weeks 12.911a 2.294 < 0.05 7.159 18.663Baseline

6 weeks 17.182a 2.697 < 0.05 10.418 23.947

Baseline -12.911a 2.294 < 0.05 -18.663 -7.1593 weeks

6 weeks 4.271a 1.433 < 0.05 0.678 7.865

Baseline -17.182a 2.697 < 0.05 -23.947 -10.4186 weeks

3 weeks -4.271a 1.433 < 0.05 -7.865 -0.678

aP < 0.05, the mean difference is significant.
1Adjustment for multiple comparisons: Bonferroni.
Based on estimated marginal means. 95%CI: 95% confidence interval.

Table 6 Summary of serial improvements noted in the patients included in the study, mean ± SD

3 weeks 6 weeks
Outcome

Value P value Value P value

PRP group (n = 17)

VAS score 2.32 ± 1.6 < 0.001 2.94 ± 1.5 0.02

FRI score 19.11 ± 17.1 < 0.001 24.70 ± 15.5 0.004

Physiotherapy group (n = 22)

VAS score 0.81 ± 1.4 < 0.001 1.03 ± 1.4 0.012

FRI score 6.70 ± 11.5 < 0.01 9.66 ± 17.5 0.017

VAS: Visual Analogue Scale; FRI: Functional Rating Index; PRP: Platelet-rich plasma.

times baseline). The clinical improvements observed in pain and function are consistent with the findings of Jain et al[25], 
supporting the relevance of adequate platelet dosing in therapeutic response.

The therapeutic value of PRP for LBP was the subject of a systematic review by Machado et al[16] in 2023. They 
discovered that PRP treatment for the lumbar spine has a well-established safety profile with a low frequency of adverse 
events, and is typically supported by level II data[16]. Our findings are supported by the review article published by 
Guerrero-Molina et al[37] in 2023, which summarizes the growing clinical evidence for PRP in the treatment of LDH and 
highlights its potential as a minimally invasive alternative for discogenic pain management.

Regarding the safety profile, injections of autologous PRP in the spine have resulted in minimal complications. Zhang 
et al[13] reported that a participant developed infective discitis post-procedure. Bodor et al[29] reported vasovagal 
episodes in two patients during the procedure but no adverse effects were noted due to PRP itself. The alignment of this 
study's results with the existing body of research further supports the effectiveness and safety of intradiscal PRP 
injections in the management of LDH. These results indicate that PRP injections may be a promising treatment option, 
offering a more effective alternative to traditional physiotherapy. This could potentially lead to faster recovery times and 
improved quality of life for patients.

The study has limitations to acknowledge. This study was limited by a small sample size. A larger sample size would 
have strengthened the results obtained. The follow-up period in this study was only 6 weeks. To determine the effect-
iveness of intradiscal injections of autologous PRP, a longer follow-up period would have been more appropriate.

The use of physiotherapy responders as a comparison group introduces inherent selection bias, as the baseline charac-
teristics, including pain severity and response trajectory, differ from those of PRP candidates. This must be taken into 
account when interpreting the comparability of outcomes across groups. While significant baseline differences existed in 
pain and disability scores between the two groups due to the nature of group allocation, the primary aim was to evaluate 
the trajectory of clinical improvement within each group and assess whether PRP-treated non-responders could achieve 
outcomes similar to physiotherapy responders over time. Nonetheless, this inherent baseline difference limits direct 
group comparability and should be considered when interpreting the results.

Although provocative discography has historically been used to detect discogenic pain, we chose not to employ it in 
this study due to its invasive nature and potential risks, including discitis, acceleration of disc degeneration, and the 
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Figure 3 Line graph showing mean Visual Analogue Scale and Functional Rating Index score trends seen in platelet-rich plasma and 
physiotherapy groups over time. A: Visual Analogue Scale; B: Functional Rating Index. VAS: Visual Analogue Scale; FRI: Functional Rating Index.

provocation of new or worsened pain. Instead, we adopted a stringent diagnostic approach that combined clinical 
features, MRI findings and physiotherapy response. Our institutional ethics committee approved this strategy, 
considering the balance between diagnostic accuracy and patient safety in a pilot study setting. However, we 
acknowledge that the absence of discography may limit diagnostic precision. Future large-scale studies could consider 
incorporating discography in selected cases with appropriate safeguards to further validate intradiscal pathology.

One key limitation of this study is the absence of follow-up MRI, which could have provided insights into structural 
disc changes. Given the short 6-week follow-up, ethical constraints, and limited resources, imaging was deferred. Further, 
Given the small sample size, the study was not powered to detect small differences; therefore, effect sizes and confidence 
intervals were emphasized to convey the clinical magnitude and precision of the findings. Future studies should include 
long-term MRI follow-up to correlate clinical outcomes with disc regeneration.

Future research should focus on larger, multicentric RCTs with longer follow-up periods to confirm the long-term 
efficacy and safety of intradiscal autologous PRP injections. The studies should include long term MRI follow-up and 
biochemical outcome measures to establish the durability, safety, and broader applicability of this treatment approach. 
Additionally, studies exploring the underlying mechanisms of PRP in promoting disc healing and regeneration would be 
valuable. It would also be beneficial to compare PRP injections with other emerging treatments for LDH to determine the 
most effective therapeutic approaches.

CONCLUSION
The findings from the current study suggest intradiscal autologous PRP injection demonstrated early clinical 
improvement in pain and function among patients with lumbar disc prolapse who failed to respond to physiotherapy 
achieving outcomes comparable to those of physiotherapy responders at 6 weeks. However, these findings represent 
early clinical responses only and should be interpreted as preliminary evidence requiring validation through longer-term 
studies to assess durability of benefits. Longer-term studies are necessary to confirm sustained benefits and evaluate 
structural regenerative effects.
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