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In patients with recent gastrointestinal tract manipulation/surgery, appropriate antibiotic
prophylaxis should be considered prior to vertebral augmentation procedures.
© 2022 Published by Elsevier Inc. on behalf of University of Washington.

This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

In the United States, a growing elderly population has re-
sulted in an increasing demand for the care of osteoporotic
injuries, specifically vertebral compression factures [1]. Many
current pharmaceutical, medical, and surgical methods of
treatment have been shown to provide only minimal and
transient pain relief. They have also proven to be slow and
costly, and they come with significant health risks for the
elderly patient. Vertebral augmentation (kyphoplasty and/or
vertebroplasty) is a minimally invasive procedure that has be-
come a fairly common and highly effective method in treat-
ing compression fractures. Numerous studies have shown
that patients who undergo the procedure obtain substan-
tial pain relief and improve functional status, often times to
a greater extent than other surgical and nonsurgical man-
agement [2,3]. Furthermore, it has been reported that verte-
bral augmentation procedures are more cost-effective than
traditional conservative therapy for those with osteoporotic
vertebral fractures at 1 week, 3 months, and 12 months
[4]. Postvertebral augmentation complications are rare and
mostly due to leakage of PMMA cement or allergic reactions to
cement [5].

Infection after vertebral augmentation can be a serious
consequence of the procedure, however the prevalence is low.
Nevertheless, the incidence of infection may rise as the proce-
dure becomes increasingly integrated into healthcare. We re-
port here of a patient who presented insidiously with no signs
of infection prior to her initial procedure and 27 days after. She
only had positive blood cultures (Day 27) for Clostridium sep-
ticum after her third vertebral augmentation (vertebroplasty
on Day 16).

Patient case presentation

An 81-year-old Caucasian female with a past medical history
of chronic rheumatoid arthritis, coronary artery disease, es-
sential hypertension, atrial fibrillation and chronic obstruc-
tive pulmonary disease presented to the hospital through
the ER (Day 1) with acute onset of sharp lower back pain
one day following being transferred from her nursing home
bed. The patient had taken tramadol with no relief in her
pain. She denied any fevers, chills, nausea, vomiting, weight
loss, malaise, bowel, or bladder problems. The patient de-
nied any recent falls, radiculopathy, or previous back in-
juries. The patient did not have any family history or per-
sonal history of osteoporosis. In addition, she never had a
DEXA scan or any evidence of osteopenia on her initial plain
films. It is notable that a month prior to her presentation,
she had hemorrhoidectomy with no postoperative complica-

Fig. 1 - T2-weighted sagittal image of the lumbar spine
(Day 2) prior to vertebroplasty demonstrates a vertebral
body compression fracture of superior endplate of L1 with
mild height loss. There is hyperintense signal below the
superior endplate within the vertebral body likely
indicating a fluid-filled cleft.

tions and remained in stable health up to her presentation in
the ER.

Plain films of the spine were obtained initially (Day 1)
and revealed no evidence of osteolysis or endplate destruc-
tion, but mild thoracic and lumbar spondylosis was noted.
MRI on the following day (Day 2) showed an acute com-
pression fracture of L1 vertebral body with approximately
20% height loss at the superior endplate and an acute in-
jury to the T12 vertebral body without evidence for height
loss (Fig. 1). Interventional radiology was consulted for ver-
tebral augmentation. Physical examination during this ini-
tial presentation revealed a BMI of 28.4, blood pressure of
138/76, pulse of 111, and temperature of 98.1°F. Neurologi-
cal exam did not reveal any focal deficits. Laboratory eval-
uation showed a sodium level of 125, potassium level of
5.5, hemoglobin of 9.3, and white blood cell count (WBC) of
11.8.
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The patient then underwent percutaneous kyphoplasty
of L1 vertebral body (Day 3) with cavity creation using the
Parallax Contour Vertebral Augmentation Device (Arthrocare,
Austin, TX) under fluoroscopic guidance. Cortoss (Orthovita,
Malvern, PA) cement (2 cc) was then inserted into the cav-
ity and into the vertebral body. The patient continued to
have back pain following the procedure. A second MRI per-
formed 5 days after kyphoplasty (Day 7) revealed persistent
compressive deformity of L1, now status postvertebroplasty
and worsened medullary edema at T12, representing a wors-
ening of the known fracture of T12. Subsequently, the pa-
tient underwent T12 vertebroplasty 2 days after the second
MRI (Day 9), and a total of 4 cc of polymethylmethacrylate
(PMMA) (Carefusion, San Diego, CA) was infused into the
T12 vertebral body. The patient was then discharged 2 days
later (Day 11). Of note, the patient received 1g of Ancef in-
travenously 30 minutes prior to both vertebral augmentation
procedures.

She was readmitted 4 days later (Day 15) with intractable
lower back pain, which had been getting progressively worse.
A repeat MRI revealed interval worsening of edema of L1
vertebral body and increased retropulsion at T12-L1. There
was severe disc edema with severe left posterior paracentral
disc protrusion. There was no evidence of extra-axial collec-
tion and the protrusion was believed to be due to postver-
tebral augmentation related change given her normal WBC
count and being afebrile. She underwent a redo L1 vertebro-
plasty the next day (Day 16) with successful injection of 4 cc
of Cortoss cement to the inferior portion of the L1 vertebral
body. The next day (Day 17) following the vertebroplasty, her
pain was improved and she was able to ambulate with less
pain. Her white blood cell count remained normal and in fact
was decreasing throughout the hospitalization (WBC declined
from 10.2 to 5.3). She was discharged the next day (Day 18).
The patient received 1g of Ancef intravenously 30 minutes
prior to the 3rd vertebral augmentation procedure as per our
protocol.

The patient went to her primary care physician for follow-
up 4 days later (Day 22) and complained of persistent pain. She
was then placed on a Fentanyl patch. The patient was readmit-
ted 2 days later (Day 24) with hallucinations that were initially
attributed to her new Fentanyl patch versus digoxin toxicity.
The patient was complaining of chest pain with palpitations,
shortness of breath, lightheadedness, abdominal discomfort
with an episode of vomiting, and continued severe back pain.
Vitals revealed a temperature of 97.5°F, BP and pulse were nor-
mal and her WBC was normal at 7.1. ESR was elevated to 70
mm/hr (nl 0-29 mm/hr).

As part of the workup for her change of mental status
2 sets of blood cultures were drawn 2 days later (Day 26).
The blood cultures returned positive the next day (Day 27)
for gram-positive rods in 2 of 2 cultures and she was empir-
ically treated with IV Vancomycin and Ampicillin/Sulbactam.
Antibiotic sensitivity was not performed since this was
the routine for anaerobic cultures. Neurosurgery and Infec-
tious Disease consultations were obtained as she contin-
ued to have back pain. Incidentally, the patient denied hav-
ing fevers but did report having chills to the infectious dis-
ease consultant. MRI and plain film radiograph images on
Day 27 revealed frank osteomyelitis of T12 and L1 (Figs. 2-

Fig. 2 - T2-weighted sagittal image of the lumbar spine
(Day 27) postvertebroplasty of T12 (Day 9) and L1 (Day 3 &
16) demonstrates irregularity of the endplates of T12 and L1
with further height loss of L1 and obvious fluid within the
T12-L1 disk space. STIR and T1-weighted images also
demonstrate intense edema within these vertebral bodies.

5). Her temperature maximum reached 99.1 F by Day 28.
Her sodium decreased to 123 and required treatment to
correct it.

The organism on blood culture was identified as C septicum.
A diagnosis of osteomyelitis and spinal discitis with C septicum
bacteremia was therefore made. The patient was continued on
intravenous Ampicillin/Sulbactam at the recommendation of
infectious disease consult. The patient then underwent mini-
open decompression laminectomy of T12-L1, debridement, in-
terbody stabilization, and reconstruction of T12-L1 vertebrae
with removal of spinal discitis and osteomyelitis on Day 40.
Surgical pathology revealed necrotic tissue with acute and
chronic inflammation, acute osteomyelitis, and granulation
tissue formation. Intraoperative culture of osteomyelitic bone
was positive for C septicum.

Discussion

C septicum is a gram-positive, spore forming bacteria that is
part of the normal gut flora in humans and is commonly asso-
ciated with gastrointestinal malignancy, necrosis, and inflam-
mation [6]. Its motility and anaerobic nature allow it to live off
a variety of substances and be very adaptable to different en-
vironmental conditions. These qualities also increase the risk
of infection in regions of decreased blood flow.

However, C septicum infections are rare, and mostly found
in people with a history of trauma, surgery, skin infections,
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Fig. 3 - Postvertebroplasty lateral plain film radiograph of
the lumbar spine (Day 26). Note the loss of disc space at
T12-L1.

Fig. 4 - Postvertebroplasty sagittal T1-weighted
fat-saturated MRI with gadolinium contrast of the lumbar
spine (Day 27). Note is made of the extensive enhancement
of T12 and L1 vertebral bodies. There is also enhancing
epidural extension anteriorally and posteriorally at that
level. The posterior epidural extension is demarcated by
the blue arrow.

Fig. 5 - Postvertebroplasty sagittal STIR MRI (Day 27). Note
is made of the extensive marrow edema within T12 and L1,
as well as disc fluid with irregular endplates of T12 and L1.

burns, peripheral vascular disease, diabetes, and colon can-
cer [7]. One if its unique properties is its ability to infect fresh
or recent operative sites. In particular, its isolated alpha toxin
has been shown to cause intravascular hemolysis as well as
tissue necrosis, and has been identified to be its primary vir-
ulent factor [8].

Vertebral osteomyelitis is a rare complication of vertebral
augmentation that is associated with significant morbidity
and mortality. Recent surgery or infection serves as 2 of the
main predisposing factors. Inmunocompromised states such
as prolonged steroid use or diabetes mellitus may also in-
crease the risk of osteomyelitis. Although Staphylococcus Au-
reus has been noted to be by far the most common source
of osteomyelitis, many organisms are capable of causing
the condition [9,10]. Osteomyelitis/discitis following kypho-
plasty has been described in multiple reports [5, 11-20]. Al-
though infections involving vertebral augmentations are rare,
preoperative antibiotics should be the gold standard. Typi-
cal agents to cover Staphylococcus Aureus and C septicum si-
multaneously include: ampicillin-sulbactam, cefazolin, cefox-
itin, clindamycin, gentamicin, metronidazole, or piperacillin-
tazobactam [21].

In this instance, this patient may have been predisposed to
an infection with C septicum due to her recent hemorrhoidec-
tomy. Even though this patient presented 4 weeks after her
surgical procedure, it is possible that her mucosal integrity
was compromised and she was intermittently seeding her
blood stream. In addition, the initial imaging could have in-
dicated osteomyelitis with pathological collapse and verte-
bral discitis due to there being no traumatic injury, no history
of osteoporosis, and the presence of fluid within the T12-L1
disk space most likely associated with bone marrow edema
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within the T12 vertebral body. The presence of edema seen
with postvertebroplasty MRI could also suggest that there was
potential for bacterial seeding due to postvertebral augmenta-
tion.

Once C septicum has established itself in a site of in-
fection, the course may be insidious. This would be espe-
cially true in a vertebral body with potentially limited pain
sensation due to structural alteration with PMMA. Addition-
ally, it is possible that this patient’s atypical presentation
with regards to a lack of an immune response (lack of el-
evated WBC’s or fever) was due to her advanced age and
underlying medical comorbidities. A high clinical suspicion
for infection must therefore be given for early or border-
line MRI findings in this setting such as disc edema and
epidural/paravertebral inflammatory change. Although disc
fluid can be seen normally postprocedure, the threshold for
fluoroscopically guided culture and bone biopsy should be
low.

PMMA is a bioactive silicated ceramic material used in a
large portion of vertebroplasties for stable bone augmenta-
tion. Unfortunately, the presence of PMMA as a foreign body
may possibly prevent the clearance of infection even with pro-
longed appropriate intravenous antibiotic treatment. In this
situation, the only curative treatment remains surgical cor-
pectomy and debridement.

Although the risk of infection after vertebral augmentation
is low, it is imperative that careful pre- and postoperative eval-
uation as well as follow up are completed in order to prevent
catastrophic consequences for the patient. It has been found
that penicillin, tetracycline, and clindamycin are suitable an-
tibiotics in the treatment of C. septicum [22]. Thus, we propose
that patients with recent gastrointestinal tract manipulation
should have antibiotic prophylaxis to cover C septicum prior to
vertebral augmentation procedures.
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