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Context: Delayed, postoperative, spine infections are rare, most commonly occurring secondary to fastidious,
less virulent pathogens. The etiology may involve a distant infectious focus, not related to the index
operation. Patients may present months, or even years postoperatively with pain related to mechanical
implant failure, often without additional signs of systemic infection.
Findings:We present the case of a 59-year-old male who developed rapid disk degeneration and implant failure
seven months following instrumented lumbar fusion surgery. The causal organism was found to be Micromonas
micros, an anaerobic bacterium typically located in the oral cavity and associated with periodontal disease. The
patient was found to have extensive oral caries, which were presumed to have occurred secondary to poor oral
hygiene and his use of fentanyl lozenges for chronic back pain. The patient was treated with revision staged
spinal surgery and long-term intravenous antibiotics.
Conclusion/clinical relevance: This case highlights an unusual etiology of delayed postoperative spinal implant
failure and provides evidence for periodontal disease as a source of hematogenous seeding in postoperative
spinal infections. The orthopaedist should also be aware of the potential relationship between poor oral
hygiene and the use of high sugar content fentanyl lozenges in treating chronic back pain in these patients.
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Introduction
Infections associated with spinal surgery are not uncom-
mon with reported incidences ranging from 2 to 20%.1,2

Early infections, generally defined as occurring within 1
month of surgery, are typically due to inoculation
during the index operation and are caused by virulent
microorganisms such as Staphylococcus aureus, beta-
hemolytic streptococci, and aerobic Gram-negative
bacilli.1 Delayed postoperative spinal infections, occur-
ring months to years after surgery, are much more
infrequent and are often culture negative or caused by
more fastidious pathogens such as Cutibacterium
(Propionibacterium) acnes, Staphylococcus epidermidis,
and Bacillus species.1 Many of these commonly impli-
cated organisms are also capable of biofilm formation
which may make the diagnosis and treatment much
more difficult. Also, the presence of a biofilm can
allow late presentation of an early colonization to

occur, thus making it difficult to determine the chroni-
city of the infection.1 These patients often present with
isolated pain or mechanical failure, and often do not
show systemic signs of infection such as fevers, chills,
or wound drainage. We present a patient who developed
rapid disk degeneration and bone-implant interface
failure seven months following instrumented fusion
due to delayed infection with Micromonas
(Peptostreptococcus) micros, an anaerobic organism
often associated with periodontal disease.3–5 To our
knowledge, this represents the second reported case of
delayed spinal instrumentation failure caused by M.
micros, and the first in a patient without recent history
of dental extraction or periodontal procedure. In
addition, this case is the first to our knowledge to high-
light the use of oral fentanyl lozenges for chronic pain
and their role in oral decay that may lead to hematogen-
ous spread and subsequent spinal infection.

Case report
The patient is a 59-year-old man with a history of mul-
tiple spine surgeries including L4–5 posterior lumbar
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interbody instrumented fusion approximately 10 years
prior to presentation, intrathecal analgesic
(Duramorph) pump placement for refractory low back
pain, and L3–L4 laminectomy for removal of a facet
cyst at L3–4. He had initial relief of pain and an accep-
table clinical result with each of the procedures but his
pain worsened and his right lower extremity radiculopa-
thy recurred. This was felt to be secondary to micro-
instability and the development of Meyerding grade 1
degenerative spondylolisthesis at L3–L4. He sub-
sequently underwent removal of L4–L5 instrumenta-
tion, L2–4 posterolateral instrumented fusion with L2–
4 laminectomies with re-exploration of the L3–L4 inter-
space (Fig. 1). He had an uneventful hospital course and
was discharged home on the 5th postoperative day.
Throughout his postoperative course, the patient was
treated for chronic low back pain with a combination
of an intrathecal morphine pump and oral analgesics.
Notably, his chronic lower back pain had been main-
tained with transmucosal (oral) fentanyl lozenges
(Actiq, Teva Pharmaceuticals, North Wales, PA,
USA), in addition to his intrathecal pump for many
years, leading to poor dentition and dental caries due
to their high sugar content.
Six-week, 3-month, and 6-month follow-up visits

showed appropriate healing radiographically. The
patient then presented seven months post-operatively
with increasing low back pain unrelieved by analgesics,
including his intrathecal morphine pump. He denied any
recent trauma, fevers, chills, leg pain, lower extremity
weakness, or bowel or bladder dysfunction. Vital signs
were within normal limits and he demonstrated no
neurologic deficits on examination. Additionally, there
was no erythema, drainage, or other outward signs of
infection surrounding the surgical scars or the patient’s

morphine pump. However, repeat radiographs revealed
a new and profound collapse of the L3–4 disc space
with associated spondylolisthesis and loss of fixation
of the L4 pedicle screws bilaterally (Fig. 2).
Laboratory evaluation revealed an elevated erythrocyte
sedimentation rate of 107 mm/h, C-reactive protein of
117 mg/l, and a white blood cell count of 11,800 mm3

with 87% neutrophils.
Advanced outpatient imaging was ordered and the

patient was prescribed a lumbosacral orthosis to
provide temporary stability while further imaging was
obtained. However, he was subsequently admitted to
the hospital 48 h after this visit with new complaints
of positional urinary incontinence while in the upright
position and uncontrolled pain. Further imaging done
on an urgent basis with magnetic resonance imaging
(MRI) and computed tomography (CT) of the lumbar
spine revealed fluid in the disc space and surrounding
bone marrow edema suggestive of diskitis and osteo-
myelitis at the L3–4 level with loss of fixation and lucen-
cies surrounding the L4 pedicle screws, in addition to a
1 × 1 cm right psoas abscess (Figs. 3 and 4). The follow-
ing day, he underwent revision of posterior instrumenta-
tion and posterior spinal fusion from L2-S1 with iliac
instrumentation followed by staged anterior column
debridement, evacuation of the psoas abscess and cage
placement from a direct lateral interbody approach to
L3–L4 during the same admission (Fig. 5). Blood cul-
tures on admission and four-out-of-five intraoperative
spinal cultures grew M. micros. Upon further question-
ing, the patient related he had recently been evaluated
for dental disease, but denied recent dental procedures
or extractions. Dental consultation found extensive per-
iodontal disease with decaying dentition and gingivitis,

Figure 1 (A) and (B) AP and lateral lumbar radiographs
following the removal of L4–L5 instrumentation and L2–4
posterolateral instrumented fusion.

Figure 2 (A) and (B) AP and lateral lumbar radiographs upon
presentation, demonstrating collapse of the L3–4 disc space
(arrow) with associated spondylolisthesis and loss of fixation of
the L4 pedicle screws bilaterally.
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but no abscesses. The remainder of the patient’s hospital
course was uncomplicated. He had a peripherally
inserted central catheter placed and was discharged
with a 6 week course of intravenous ertapenem 1 g
daily, followed by 6 weeks of oral amoxicillin-clavulanic
acid 875/125 mg every 12 h. His ESR and CRP both
normalized with therapy. On outpatient follow up, the
patient has mild persistent lower back pain but is neuro-
logically intact and has regained bowel and bladder
function. Imaging studies at the patient’s one-year
follow up demonstrated a broken left S1 screw with
otherwise intact hardware on radiographs and fusion
at L3–4 and L4–5 on CT scan (Fig. 6). A slight
lucency was noted around the left L2 screw, however
this remained stable upon repeat CT performed 21
months post-surgery with no further signs of loosening.

He was referred to an oral surgeon for extraction of mul-
tiple decayed teeth. He remains on suppressive oral
amoxicillin 500 mg daily.

Discussion
Delayed postoperative spinal infections are relatively
rare, and are often caused by less virulent and more fas-
tidious organisms. C. acnes and S. epidermidis are the
organisms most commonly implicated as the cause of
these late infections.1 In this case,M. microswas isolated
from the blood and operative tissue cultures and was
considered the causative pathogen, presumably from
an intraoral source. M. micros, formerly known as

Figure 3 (A) Sagittal computed tomography (CT) cut of the
lumbar spine demonstrating complete collapse of the L3–4 disk
space (arrow). (B) Axial CT cut at the L4 level demonstrating
loss of pedicle screw fixation with lucency surrounding the L4
pedicle screws.

Figure 4 (A) Sagittal T2 weighted magnetic resonance
imaging (MRI) cut of the lumbar spine demonstrating fluid in the
L3–4 disc space (arrow) and surrounding bone marrow edema.
(B) Axial T2 weighted MRI cut at the level of the L4 superior
endplate demonstrating bone marrow edema (thick arrow) and
right psoas abscess (thin arrow).

Figure 5 (A) and (B) AP and lateral lumbar radiographs
following revision posterior instrumentation and fusion from L2-
S1 with iliac instrumentation as well as staged anterior column
debridement and L3–4 direct lateral interbody cage placement.

Figure 6 (A) and (B) Coronal and sagittal CT cuts of the lumbar
spine demonstrating fusion at L3–4 and L4–5. Note: Slight
lucency surrounding the left L2 screw remained stable with
follow-up imaging.
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Peptostreptococcus micros and recently re-classified as
Parvomonas micra, is an anaerobic gram-positive
coccus that constitutes part of the normal flora of the
human oral cavity, gastrointestinal, and genital tracts.6

M. micros is typically associated with periodontal
disease and infections in the oral cavity.3–5 However,
bacteremia, often following periodontal procedures
such as tooth extractions,7,8 has been shown to cause
infections in other areas of the body including sites of
orthopedic implants such as prosthetic joints.9–11

Patients undergoing such procedures should therefore
be closely monitored both with routine postoperative
imaging as well as clinically to assess for any warning
signs of infection.
Initial workup in the setting of suspected spinal infec-

tions should include plain radiographs as well as labora-
tory markers such as erythrocyte sedimentation rate
(ESR) and C-reactive protein (CRP). These values,
which are elevated in 90% or more of spinal infections,
however, are relatively non-specific.12 Further imaging
should include CT to assess osseous integrity as well
as MRI to evaluate the disc space, neural elements,
and extent of infection.12 In a clinically stable patient,
empiric antibiotics may be withheld until operative cul-
tures are obtained. No consensus exists with regards to
the exact timing of surgery in the setting of infection,
however one should proceed expediently in the case of
sepsis due to overwhelming infection or in the case of
acute neurologic compression. Current standard of
care dictates that suspected cauda equina syndrome
should be decompressed within 48 h to decrease the like-
lihood of permanent neurologic damage.13 In this case,
the patient was initially neurologically and hemodyna-
mically stable. He then, however, presented with acute
loss of bowel and bladder function several days later,
which prompted urgent surgical intervention for decom-
pression and stabilization. Another option in this case
would have been to treat the patient with implant
removal, debridement, long-term antibiotics, and an
external orthosis. However, given the extent of the infec-
tion and concerns for significant spinal instability fol-
lowing disc space debridement in a patient that had
already developed a spondylolisthesis and bony erosive
changes, the addition of instrumentation and an inter-
body implant was felt to better provide adequate stab-
ility to eradicate the infection and promote arthrodesis.
Spinal infections due to anaerobic pathogens are

rarely reported. M. micros has been established
through multiple case reports as a causative organism
in spinal osteomyelitis and diskitis.6,14–18 However,
these cases involve individuals without a history of
spine surgery and instrumentation. Cases of delayed

postoperative infection with M. micros in the setting of
orthopaedic total joint implants are reported,9–11

however to our knowledge, only one case of a spinal
hardware infection caused by M. micros has been
reported in the literature.14 In the latter case, and in
many of the periprosthetic joint infections caused by
M. micros, a recent periodontal procedure was impli-
cated as the precipitating event in bacterial seeding. In
this case, the patient’s intrathecal morphine infusion
pump was also considered as a potential source of infec-
tion. Nevertheless, it was felt to be unlikely given the
anaerobic nature of the pathogen (Micromonas
micros), which is strongly associated with the oral
cavity, as well as the lack of drainage, erythema, or
other signs of infection surrounding the morphine
pump.
Our patient was found to have severe dental and per-

iodontal disease, but denied any history of dental pro-
cedures or extractions. The patient did report excessive
use of fentanyl lozenges since his last operation as an
adjunct to help control his chronic low back pain. He
temporally related the dental decay and periodontal
disease to use of the lozenges. The high sugar content
of the lozenges, combined with poor oral hygiene, was
the most likely the mechanism for his condition. Other
authors have published reports of the risk of develop-
ment of dental caries with the use of fentanyl
lozenges.19–21 The lozenges contain hydrated dextrates
equivalent to approximately 2 g of glucose per
lozenge. A mixture of a low pH environment in the
oral cavity with fermentable carbohydrates and
reduced salivary flow associated with opioids is theo-
rized to promote rapid progression of dental caries. It
is important to note, as this is a retrospective report,
that the patient’s oral hygiene cannot be definitively
established as the cause of the Micromonas infection.
However, given the species that was isolated on intrao-
perative cultures, the patient’s significant dental findings
as well as the association of this organism to the oral
cavity, this is the most plausible theory.
Bacteremia caused by dental procedures and period-

ontal disease is extensively addressed in the adult recon-
structive literature22,23 and the guidelines put forth by
the American Academy of Orthopaedic Surgeons
(AAOS).7 However, there remains a paucity of literature
concerning the potential association between periodon-
tal bacteremia and spinal infections. Studies have shown
an incidence of bacteremia in up to 65% of patients
undergoing dental extractions.7 Despite a lack of con-
clusive evidence to support the association between
poor oral hygiene and prosthetic joint infections, many
surgeons still require patients to be free of active
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dental infections prior to undergoing a joint reconstruc-
tive procedure. Likewise, there is no high-quality evi-
dence to support or refute routine oral antibiotics
prior to dental procedures following spinal instrumenta-
tion. While progression of the patient’s periodontal
disease was thought to have precipitated the spinal infec-
tion in this case, the possibility of early colonization
during the index operation with subsequent delayed
presentation cannot be ruled out.
Our patient’s case highlights an unusual etiology of a

delayed postoperative spinal infection causing implant
failure and necessitating anterior and posterior revision
surgery. There is a high prevalence of chronic back pain
in patients undergoing spinal surgery, specifically instru-
mented spinal fusion,24,25 and fentanyl lozenges may be
used as adjunct opioid analgesia in these patients. This
case provides further evidence for periodontal disease
as a potential source for postoperative spinal infection.
Clinicians should therefore inquire about recent dental
work as well as oral hygiene in patients presenting
with delayed postoperative infections and consider
anaerobic pathogens as potential causes. Anaerobic cov-
erage should be included when treating these infections
empirically. Chronic pain patients who are being con-
sidered for instrumented spinal fusion should be
queried about use of fentanyl lozenges. Referral for
dental evaluation may be a prudent component of the
preoperative assessment in selected cases.
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