
We present a case of vertebral osteomyelitis following vertebroplasty in a patient with 
acne of the back. Vertebral biopsy revealed Corynebacterium species and blood cultures 
were positive for Propionibacterium species. 

The patient did not respond to long-term intravenous antibiotics and required vertebral 
corpectomy and debridement with instrumentation. Interventionalists should be able 
to recognize acne of the back and consider this as a potential contraindication to 
vertebroplasty. 

Prophylactic antibiotics should be considered in all patients prior to vertebroplasty since 
subepidermal organisms are not eliminated with the standard skin prep.  
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Vertebroplasty has become a well established 
treatment for compression fractures of 
the lumbar and thoracic spine with over 

90% of patients reporting immediate relief of pain 
(1). All recent studies done on vertebroplasty have 
demonstrated about 1 – 3% rates of minor adverse 
events and no severe complications that would 
require surgical intervention (2). In Nussbaum et al 
(2), all the complications from 1999 to 2003 due to 
transpedicular vertebroplasty were recorded from the 
130,000 to 160,000 performed. Three complications 
were due to allergic reactions secondary to PMMA, 

and 2 were from the extravasation of the cement. 
Post vertebroplasty infections are quite rare, and 
the literature reports only 12 known cases (3-12). We 
report a case of osteomyelitis and abscess formation 
following vertebroplasty caused by the common skin 
anaerobe, Propionibacterium and/or Corynebacterium 
in a patient with acne. 

Case RepoRt

This is a case of a 56-year-old Caucasian male 
with a past medical history of vitamin D deficiency 
on treatment with vitamin D, calcium, and alendro-
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aggressive treatment and workup of his osteoporosis 
and to determine an underlying cause for his vitamin 
D deficiency. It was noted he had no history of alco-
holism, but had a 40-pack a year history of smoking 
as predisposing factors for osteoporosis. He then un-
derwent successful vertebroplasty of his T10 vertebrae 
with a simultaneous vertebral body biopsy 2 weeks 
later. The biopsy was negative for osteomyelitis or any 
pathology.

Throughout the subsequent week following the 
procedure the patient presents again reporting sharp 
pain in the lumbar region. This pain was felt to be post-
procedure pain and was treated with Percocet and ar-
rangements were made for the patient to see a medi-
cal pain management specialist. He presented to the 
emergency room one week later with a temperature 
of 101.6 degrees, ESR 125, and a WBC of 10.9. He had 
paravertebral tenderness in the thoracolumbar spine, 
and severely limited range of motion of the lower ex-
tremities. An MRI (Fig. 2a and 2b) demonstrated T1 
images post gadolinium with a hyperintense hetero-
geneous soft tissue region along the paraspinal region 
of T10 to T12. There was also a 9mm cystic appearing 
structure along the paraspinal region of T10-T12 with 

nate. He presented initially following a fall. It was also 
noted that the patient had prominent cystic acne with 
comedonal plugging (blackheads) and some pitted 
scars on the skin of the back (Fig. 1a and 1b). His initial 
MRI confirmed a subacute compression fracture of the 
T12 vertebrae with marrow edema. He subsequently 
underwent vertebroplasty of T12 utilizing 2 mL of 
methylmethacrylate. He continued to have pain, but 
the MRI was nonrevealing. It was hypothesized that 
the persistent pain was due to insufficient cement fill-
ing on the left side from the first procedure. Subse-
quently he underwent a repeat vertebroplasty using 
an estimated 1–2 mL of methylmethacrylate on the 
left side of T12 without complication. He still contin-
ued to have pain and MRI demonstrated a new frac-
ture of T11. 

The patient was then referred to our practice. 
Following this he underwent a vertebroplasty of T11 
using 4.0 mL of methylmethacrylate without compli-
cation and adequate pain control. Two months later 
due to recurrent pain a repeat MRI was performed 
which revealed a new endplate vertebral body com-
pression fracture of the T10 vertebrae. Due to his re-
current fractures he was referred to rheumatology for 

Fig. 1. A. Whole back photograph demonstrating prominent cystic acne with comedonal plugging (blackheads) and some 
pitted scars on the skin of  the back. Of  note this picture was taken at the 2-month follow-up. The appearance of  the skin on  
the back was unchanged in the interval since the procedure. B. Magnified view of  A depicting sebaceous cysts and comedo-
nal plugging (blackheads). Note that the skin does not appear overtly inflamed.
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a focal increased T2 signal surrounded by nonenhance-
ment. Also, mild increased T2 signal was shown within 
the L1 vertebral body suggesting marrow edema. 

The patient was started on vancomycin 900 mg 
IV daily for the suspected osteomyelitis and abscess, 
and a CT guided aspiration of the fluid was then per-
formed. Cultures of yellow, thick purulent material 
from the abscess were positive for Corynebacterium 
and blood culture was positive for Propionibacterium 
species. He was continued on IV vancomycin and ceftri-
axone 2g daily was added. He was discharged 2 weeks 

later with a 6-week course of antibiotics. On follow-
up, after the patient had completed his antibiotics, 
he was still complaining of intractable pain. MRI was 
performed and showed new increased T2 signal with-
in the L1 vertebral body suggesting marrow edema. 
Also, the previous abscess was still present; however, 
it was smaller than in the previous study with no rim 
enhancement identified. Due to these findings it was 
recommended to try an additional month of IV anti-
biotic therapy. However, despite these measures the 
patient still had intractable severe back pain. It was 

Fig. 2. A. T1 weighted fat saturated MRI with gadolinium one week after vertebroplasty demonstrates anterior epidural 
and paraspinal enhancing soft tissue and vertebral enhancement involving L1, T12, T11, and T10 (not shown) indicating 
vertebral osteomyelitis. Narrow arrow points to epidural component and wide arrow points to paraspinal component.  B. T1 
weighted post gadolinium axial MRI of  the T10 vertebrae one week after vertebroplasty demonstrates enhancing paraspinal 
inflammation with a cystic structure (arrow) representing osteomyelitis.  
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noted on repeat MRI that there was progression of 
the vertebral osteomyelitis with slightly increased ky-
phosis and mildly increased vertebral body collapse at 
T11 and T12. Therefore, orthopedic spine surgery was 
consulted and the patient underwent a thoracotomy 
with T10, T11, and T12 corpectomy and debridement. 
He also underwent interbody fusion from T10 through 
L1 with fibular strut grafts and posterior lateral fusion 
from T5 through L3 with instrumentation. Cultures 
taken during surgery were negative. 

DisCussion

Vertebroplasty is a safe, commonly used treat-
ment for patients with osteoporotic compression frac-
tures of the thoracic and lumbar spine. Immediate 
pain relief has been noted in the majority of patients. 
Complications are rare following vertebroplasty, and 
most cases are due to secondary leakage of the PMMA 
cement or allergic reactions to the cement (2). Infec-
tion rates are even lower, and most cases of post-verte-
broplasty infections are identified with low virulence 
organisms such as coagulase negative Staphylococcus, 
Staphylococcus epidermis, Acinetobacter species, or in 
some cases no organism can be identified (7,11). Re-
cent infections or surgery have been associated with 
osteomyelitis following vertebroplasty, and one such 
case was in a patient with a history of recent urinary 
tract infection with Enterobacter species and another 
patient had recently undergone several discectomies 
(4). Also, previous cases were identified in patients 
who were immunocompromised with prolonged ste-
roid use or diabetes mellitus (7). It has been well es-
tablished that patients undergoing vertebroplasty 
that are at higher risk for infection include those with 
recent infection, immunocompromised state, or re-
cent surgical interventions. Also one case specifically 
describes a patient with epidural abscess formation 
following vertebroplasty with Staphylococcus aureus 
bacteria with no predisposing conditions (13). The pa-
tient described in our case had been identified as hav-
ing untreated nodulocystic acne involving the back 
region which was the predisposing factor for the os-
teomyelitis and abscess formation.

Corynebacterium is a Gram positive, aerobic or 
facultatively anaerobic, diptheroid bacterium con-
sidered part of the normal flora of the skin and mu-
cous membranes. It is implicated in lesser conditions 
such as acne (14,15). Corynebacterium is thought to 
be an organism with low virulence. However, it has 

been implicated as a pathogen in man. Specifically, it 
is responsible for about 1% of all cases of vertebral 
osteomyelitis not related to an open spinal procedure 
(12,16-18).

Propionibacterium species are common Gram 
positive anaerobic flora found on the skin of which 
Propionibacterium acnes (P. acnes) is the most virulent. 
P. acnes was formerly known as Corynebacterium par-
vum. P. acnes may be associated with a clinical picture 
of acne or psoriasis. P. acnes is well described in the 
dermatologic literature and is probably the dominant 
bacterium of sebaceous areas and hair follicles (7). 
During the typical skin preparation (chlorhexidine or 
betadine) for sterile procedures this organism may not 
be eradicated due to its subepidermal location espe-
cially in patients with acne. In the surgical literature 
use of a second scalpel has been advocated after skin 
incision to prevent contamination from subepidermal 
organisms such as P. acnes (19).

P. acnes is typically a non-invasive pathogen of 
low virulence, however there have been several cases 
of reported postoperative infections following place-
ment of heart valves, orthopedic prostheses, vascular 
grafts, and ventricular shunts (20). Several reports 
have also identified post craniotomy infections with P. 
acnes. Recently, Stirling et al (21) have proposed that P. 
acnes could associated with sciatica. They suggest that 
if there is a minor trauma of some sort in the spinal 
disc, this would allow the low virulent anaerobes to 
stimulate a chronic inflammatory response. Noble et al 
(22) first described a case of osteomyelitis potentially 
linked to P. acnes to bone infections following discec-
tomy. More recently, several cases of discitis caused by 
P. acnes following discectomy have been reported. It is 
noted that vertebral osteomyelitis due to P. acnes has 
even been reported spontaneously in a patient with 
nodular cystic acne osteomyelitis with no prior surgery 
(23). Three percent of all cases of bacterial spondylo-
discitis are anaerobic in nature with P. acnes being the 
second most common organism reported (12). 

The symptoms in these cases are typically associ-
ated with back pain and radiculopathy, low grade fe-
vers, and point tenderness. The usual infection that oc-
curs postoperatively takes a couple of weeks to several 
months to present because of its low virulence, and 
is also seen with increased erythrocyte sedimentation 
rates (ESR). In one case of postoperative osteomyelitis 
secondary to P. acnes the patient had a predisposing 
condition of psoriasis and subsequently the infection 
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did not respond to antibiotics alone, eventually re-
quiring surgical intervention (24). The predisposing 
factor of cystic acne as in our patient has not been 
previously described as a possible risk factor for post 
vertebroplasty infections. 

Suggested regimens of prophylactic intraproce-
dural intravenous antibiotics include first line use of 
cefazolin 1gm, and second line (penicillin allergy) use 
of clindamycin 600mg, vancomycin 1gm or clindamy-
cin 600mg and vancomycin 1gm (25). Routine paren-
teral antibiotic prophylaxis prior to vertebroplasty has 
little data to support or oppose its administration (23).  
Since this patient was not immunocompromised, pro-
phylactic antibiotics were not given. Quality assurance 
guidelines for percutaneous vertebroplasty from the 
Cardiovascular and Interventional Radiological Soci-
ety of Europe (CIRSE) state that intraprocedural anti-
biotic coverage is mandatory in immunocompromised 
patients; however at present in other patient groups, 
there is no clear consensus (27). The overall rate of 
infection is very low, and Yu et al (6) reported that 
with the use of prophylactic antibiotics their infection 
rate was lower than 0.5%. Others have experienced 
vertebroplasty related infections even with paren-
teral preoperative antibiotics (3,5,8,28). In our case 
it likely would have been difficult to eradicate acne 
related subcutaneous organisms with a single dose of 
antibiotic. However, it can be argued that preopera-
tive antibiotics may have been helpful in preventing 
infection in our case. It is to be noted that infections 
with P. acnes can occur in the setting of neurosurgery 
even with the use of prophylactic intravenous cefazo-
lin (31).

Another area of debate is the use of antibiotics 
mixed into the methylmethacrylate. Many authors 
have concluded that the routine mixing of cement 
with antibiotics is not necessary (6,25). Antibiotic 
loaded bone cements have become common use in 
the prevention and the treatment of prosthesis-re-
lated infections for orthopedic related surgeries. For 
vertebroplasty, antibiotic additives with bone cements 
are currently restricted to high-risk groups (7,30). 

P. acnes in the post-neurosurgical infection setting 
has been effectively treated with high dose penicillin. 
P. acnes has also been shown to be susceptible in the 
post-neurosurgical setting to high doses of clindamy-
cin or cephalosporins approximately 87% of the time 

(29). Most patients with P. acnes and Corynebacterium 
vertebral osteomyelitis have been treated success-
fully with antimicrobial therapy alone. Vancomycin 
is also effective against gram positive organisms such 
as P. acnes and Corynebacterium. This includes osteo-
myelitis occurring spontaneously or in the setting of 
spinal surgery without implants. The presence of any 
foreign material however increases the likelihood of 
treatment failure for P. acnes spinal infection (31). Our 
patient was treated with vancomycin and ceftriaxone. 
Unfortunately the osteomyelitis and abscess persist-
ed probably due to the presence of foreign material 
(methylmethacrylate). Therefore, subsequent surgical 
intervention was needed. 

It is realized that both Corynebacterium and Pro-
pionibacterium are known common contaminants of 
any culture since they are common skin organisms. 
In spite of this, the literature suggests that they are 
significant pathogens in vertebral osteomyelitis. We 
understand that identification of the actual causative 
organism is a weakness of this paper. However, it is in-
disputable that this patient had vertebral osteomyeli-
tis following vertebroplasty and had prominent cystic 
acne with comedonal plugging which are known to 
contain the above mentioned organisms. Therefore, 
the identity of the causative organism is not as rele-
vant. Rather, much more relevant is the potential pre-
disposing factor of acne as the cause of osteomyelitis 
following vertebroplasty. 

ConClusion

Our case correlates the common skin condition, 
acne, as a potential predisposing factor to infection 
following vertebroplasty. This case implicates the 
common skin flora Corynebacterium and/or Propioni-
bacterium as possible causative agents which could 
lead to osteomyelitis and abscess formation. This 
infection can be difficult to treat in the presence of 
methylmethacrylate. We therefore, strongly advocate 
intravenous antibiotics prior to vertebroplasty due to 
these above mentioned subepidermal organisms. Cau-
tion should be utilized in patients with acne involving 
the back region who will undergo vertebroplasty due 
to the risk of subsequent infection. The intervention-
alist should have an appreciation of the appearance 
of cystic acne prior to considering vertebroplasty, even 
if prophylactic antibiotics are administered. 
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