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A 40-year-old woman with a history of chronic low back pain underwent a fluoroscopically guided in-
tradiscal platelet-rich plasma injection (PRP) at the L5–S1 level. She subsequently developed progressive
low back pain, night sweats and decreased ability to ambulate. Laboratory work-up revealed elevated
acute phase reactants and imaging revealed L5–S1 intervertebral disc and vertebral end-plate abnormal-
ities highly suggestive of spondylodiscitis. Computed tomography-guided aspiration and biopsy cultures
grew Cutibacterium acnes and the patient was subsequently treated with intravenous antibiotics without
surgical management. To the best of our knowledge, this is the first published case of lumbar spondy-
lodiscitis following an intradiscal PRP injection, and brings to the forefront several clinically relevant issues
including the antimicrobial effects of PRP, the role of C. acnes in spine infections and the ideal treatment
protocol for intradiscal biologics in order to minimize morbidity and optimize functional outcomes.
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Low back pain associated with degenerative disc disease is extremely common affecting 40–90% of the population
depending on inclusion criteria [1,2] and is the leading cause of disease burden as measured by disability-adjusted life
year (DALY) in most countries [3]. Total costs in the USA are estimated at US$200 billion a year of which two-thirds
is due to lost wages and lower productivity [4]. The disease burden is expected to continue to rise as the population
ages and therefore improved treatment approaches are needed. To-date, there are few options to successfully treat
the degenerative intervertebral disc conservatively [5] and there are challenges with disc replacement [6] and surgical
interventions [7].

Targeted intradiscal biologic therapies (IBT) are a nonsurgical treatment option and have been studied more
closely over the last two decades [8–11]. The native regenerative potential of the intervertebral disc declines with
aging [10], and therefore may be augmented by autologous treatments including platelet-rich plasma (PRP), bone
marrow aspirate concentrate, lipoaspirate and other molecules acting as cellular therapy, scaffolding, immunomodu-
lating or nutritional/physiological support [12,13]. Ideal intradiscal therapy would inhibit disc catabolism, stimulate
repair of the disc and improve the biomechanical status of the vertebral motion segment. Intradiscal PRP has
been shown to improve functional outcomes at 6 months through 2 years without complications or adverse effects
reported to date [14–18]. The antimicrobial properties of PRP have been well-studied [19–23] and offer a potential
additional benefit when used in spine, musculoskeletal and soft-tissue conditions. However, it has not been fully
elucidated whether it is the plasma/platelet components themselves or the presence of leukocytes [24] that confer
antimicrobial benefit and this may play a role in deciding on treatment protocols.
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Figure 1. Preprocedure MRI and lumbar discography followed by L5–S1 intradiscal platelet-rich plasma.
Preprocedure Sagittal and Axial T2 MRI (A & B). Lateral views highlighting the needle approach for L5–S1 (C & D) and
L4–L5 (E) discography.

Case presentation
A 40-year-old woman presented with severe chronic discogenic low back and buttock pain for 2 years not responding
to comprehensive conservative treatment. As part of a diagnostic and therapeutic work-up and treatment plan, we
performed fluoroscopic-guided lumbar discography at the L3–L4, L4–L5 and L5–S1 levels using a double-needle
technique [25]. Sterile technique was practiced, including the use of sterile personal protective equipment, sterile
drapes and equipment covers, and sterile skin applications (i.e., 10% povidone-iodine solution followed by two
applications of a sterile-package of 2% w/v chlorhexidine gluconate and 70% v/v isopropyl alcohol applicators,
applied per product label specifications). At the L3–L4 and L4–L5 levels, there were normal nucleograms without
evidence of annular disrupture and no concordant pain response. At the L5–S1 level, there was a grade III annular
fissure [26] with 1 cc of contrast and concordant symptoms. 60 cc of peripheral blood was obtained from the right
antecubital fossa and PRP was prepared using an Emcyte (FL, USA) protocol to provide 3 cc of PRP. This protocol
typically yields a high platelet concentration (10–12×), low neutrophils and minimal to no red blood cells; no
activation method was used.

She subsequently underwent an injection of 2.5 cc PRP at the L5–S1 level with fluoroscopic guidance using
a standard double-needle extrapedicular technique under monitored anesthesia care (Figure 1). A contrast agent
(Omnipaque 180, GE Healthcare, MA, USA) was utilized without intradiscal antibiotics. Again, sterile technique
was practiced throughout the entire procedure and handling of the PRP. The procedure was well-tolerated without
any immediate complications.
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Several weeks following the injection her back pain started to increase which included night sweats and decreased
mobility. Follow-up imaging was delayed due to international healthcare system triaging policies and a lumbar
MRI was ultimately performed in the USA 10 weeks following the procedure with findings concerning for discitis
(Figure 2). Laboratory studies revealed a normal CBC with differential, ESR 9 mm/h and CRP 39.3 mg/l. She
was admitted to a tertiary care center for further work-up and treatment.

CT Scan of the lumbar spine with contrast revealed destruction of the end-plates bordering the L5–S1 IVD,
more prominent in the superior endplate, extension of lytic bone marrow destruction to the inferior L5 marrow
space, and reactive sclerosis in the marrow space of S1, with preservation of the L5–S1 disc height. MRI of the
lumbar spine with and without contrast revealed L5–S1 cortical irregularity, erosions of adjacent endplates with
patchy enhancement, and a T2 hyperintense lesion within the inferior L5 vertebral body endplate demonstrating
peripheral enhancement corresponding to CT. There was no epidural or soft tissue abscess.

Due to ongoing concern for infection, L5–S1 disc aspiration and biopsy were carried out. The aspirate was
bloody and purulent fluid, and the culture results grew a Gram-positive bacillus. Final culture grew a heavy growth
of Cutibacterium acnes. After a discussion of the possibility of skin flora contamination and potential utility of
repeating the biopsy, the patient declined. Given the heavy growth, purulent fluid, lack of other microbial culture
and known but rare risk of C. acnes causing postsurgical infection, treatment was indicated and antibiotics were
administered (i.e., ceftriaxone 2 gm iv. q 24 h × 6 weeks; a peripherally inserted central catheter was utilized).

After completion of antibiotic treatment, follow-up labs revealed: ESR 2 mm/h, CRP 4.1 mg/l and normal
CBC with differential. Repeat CT scan revealed prominent destruction of the inferior endplate of L5 and to a lesser
degree the superior endplate of S1 with well-demarcated and prominent area of surrounding sclerosis in keeping
with the previously treated infectious process. There was no ongoing destruction of the bone observed to suggest an
active infectious process. Clinically, she remained afebrile. Back pain persisted but was less severe and her functional
status had improved from its nadir. Follow-up medical and surgical evaluation at 1-year postinjection concluded
that there was no longer a sign of active infection, no spinal instability and no need for spinal fusion.

Discussion
Infectious complications following discography are uncommon, reported as 0.016% per examination and 0.0054%
per disc level [27]. Most patients have monomicrobial infection with Staphylococcus aureus accounting for more
than 50% of cases [28]. Other causes include nonpyogenic streptococci, including viridans group, milleri group,
Streptococcus bovis and enterococci; pyogenic streptococci, including groups B and C/G; Pseudomonas aeruginosa,
coagulase-negative staphylococci, Candida spp., tuberculous infection; and brucellosis. Skin contaminants and
mixed flora have been cultured as well.

C. acnes (formerly Propionibacterium acnes) is an aerotolerant anaerobic Gram-positive rod-shaped bacterium
that resides as normal flora on the human skin and in the oral cavity, conjunctiva, intestinal tract and external
ear canal [29]. While C. acnes can be prevalent in intervertebral discs of asymptomatic patients [30], C. acnes is
also a well-established pathogenic bacterium resulting in infections of bone and joints [31], surgical implants [32],
vertebral osteomyelitis, pyogenic and nonpyogenic discitis [33–35], and spondylodiscitis [36]. In our case, C. acnes was
isolated on biopsy with heavy growth and associated pus consistent with pyogenic spondylodiscitis. This species
and its subtypes are an under-recognized pathogen in spine infections, complicated by its more indolent clinical
presentation, minimal laboratory signs and challenges in culture due to questions of its role as a pathogen or
contaminate.

Spondylodiscitis following the use of IBT is previously not reported and IBT has a better safety profile compared to
other treatments such as oral corticosteroids, epidural steroid injections, and surgery. However, this case highlights
the potential morbidity associated with IBT infections. IBT treatment requires vigilance in sterile technique,
including biologic injectate preparation; risk-stratification of patients who might be at higher risk for infection;
and protocol optimization, based on better understanding of the mechanisms involved in the pleiotropic effects of
PRP and its interactions with the in vivo intervertebral disc environment. In the context of C. acnes – which can
resist phagocytosis and persist in macrophages, mediate inflammatory cascades, and exhibit cell-aderant properties
that may play a role in biofilm formation [31,37] – the preparation, components, and antimicrobial activity of PRP
need further study.

Primary technical and procedural considerations for IBT include the use of intradiscal biologics and optimization
of the components of the PRP. Traditional provocative discography often includes the use of intradiscal, intravenous,
or intradiscal plus intravenous antibiotics (e.g. cefazolin) [38,39]. Intradiscal antibiotics are often mixed with the
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Figure 2. Postprocedure lumbar spine imaging. MRI lumbar spine without contrast 10 weeks postprocedure (A–C)
with sagittal T2, sagittal STIR and axial T2 images; MRI lumbar spine with and without contrast 14 weeks
postprocedure (D–F) with sagittal T2, sagittal T2 postcontrast and axial T2 postcontrast images; MRI lumbar spine
without contrast 8 months postprocedure (G–I) with sagittal T2, sagittal STIR and axial T2 images; CT scan lumbar
spine 8 months postprocedure (J–L) with sagittal, coronal and axial images.
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contrast medium. With the use of orthobiologics and IBT, there is evidence that antibiotics and contrast media alter
the viability of cells and biologic activity [20,40,41] and therefore are judiciously utilized based on the risk and benefits
involved. This reduction or lack of antibiotic use potentially increases the risk of infection compared to routine
discography. Better understanding of the role and route of antibiotics in preventing C. acnes spondylodiscitis and
its effect on treatment outcomes is needed.

At last, the role of each component of the intradiscal biologic injectate in healing needs better understanding.
PRP has antimicrobial properties useful in clinical applications [19,22] that is not fully understood – attributed to
platelets, alpha granule contents such as thrombocidins, leukocytes [42] and plasma peptides [21]. There have been
several studies comparing the effects of leukocyte concentration on antimicrobial properties of autologous PRP with
the overall conclusion that the leukocyte concentration was not correlated with any change in antimicrobial effects,
suggesting it may be the plasma or platelet components rather than the leukocytes [24]. However, other research
concludes that only high concentrations of leukocytes inhibited Staphylococcus epidermidis [43]. When treating the
intervertebral disc, Wang [44] concludes that leukocytes in PRP activate inflammatory and catabolic effects on
nucleus pulposus-derived stem cells and therefore recommend leukocyte-poor PRP for intervertebral disc disease.
This inflammatory response may mimic non-pyogenic discitis which has been anecdotally described following IBT.
By improving our understanding of the injectate mechanisms of action, we will be able to devise better treatment
options.

Conclusion
The current case highlights the need for better understanding of the infection risks associated with IBT as the
utilization of these treatments increase. Additional studies are needed to learn whether or not different types of PRP
preparations provide greater protection against C. acne spondylodiscitis [37]. In addition, further studies are needed
to see whether or not the addition of intradiscal and/or intravenous antibiotics at the time of IBT will adversely
affect clinical outcomes.

Summary points

• The native regenerative potential of the intervertebral disc declines with aging and may be augmented by
autologous orthobiologic treatments.

• Intradiscal biologic therapies (IBT) including intradiscal platelet-rich plasma (PRP) injections may result in
spondylodiscitis.

• Cutibacterium acnes (formerly Propionibacterium acnes) is an aerotolerant anaerobic Gram-positive rod-shaped
bacterium that can be prevalent in intervertebral discs of asymptomatic patients, but is also a well-established
pathogenic bacterium resulting in spondylodiscitis.

• In this case, C. acnes was isolated on biopsy with heavy growth and associated pus consistent with pyogenic
spondylodiscitis. This species and its subtypes are an under-recognized pathogen in spine infections, complicated
by its more indolent clinical presentation, minimal laboratory signs and challenges in culture due to questions of
its role as a pathogen or contaminate.

• While rare, this case highlights the potential morbidity associated with IBT infections.
• Prevention of IBT-associated spondylodiscitis requires: vigilance in sterile technique, including biologic injectate

preparation; risk-stratification of patients who might be at higher risk for infection; and improved protocols
based on better understanding of the mechanisms involved in the pleiotropic effects of PRP and its interactions
with the in vivo intervertebral disc environment.

• PRP preparation protocols and its antimicrobial properties need further study in the context C. acnes which can
resist phagocytosis and persist in macrophages, mediate inflammatory cascades and exhibit cell-aderant
properties that may play a role in biofilm formation.

• Further research is needed to better understand the ideal type, dose and route of antibiotics with IBT. The
potential risk of decreasing cellular viability and growth factor activity must be weighed against the benefit of
reducing risk of spondylodiscitis. Traditional antibiotic treatment protocols for discography and nonbiologic
treatments provide some guidance but need further study in the context of regenerative medicine.

• The early inflammatory response anecdotally observed in IBT may mimic nonpyogenic or pyogenic discitis. This
phenomenon may ultimately be a key component of successful IBT or may be unnecessary and possibly minimized
through the alteration of the biologic preparation protocol, adjusting for cell types and cytokine make-up.

• This case highlights the need for better understanding of the infection risks associated with IBT as the utilization
of these treatments increase. Additional studies are needed to see whether or not different types of PRP
preparations and different antibiotic protocols provide greater protection against C. Acnes spondylodiscitis.
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