
Learning Point of the Article:
Spinal infections caused by Parvimonas micra are rare, but can be successfully treated according to the guidelines for spinal infection.

Parvimonas micra Spondylodiscitis: A Case Report and Systematic 
Review of the Literature
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Introduction: Treatment and risk factors for Parvimonas micra spinal infections are scarcely researched. This study reports a case and presents a 
systematic review of the literature to provide evidence-based ground for diagnosis and treatment of P. micra spinal infections.
Case Report: This is a case of a 78-year-old male with severe back and leg pain. Advanced imaging demonstrated the destruction of L2-L3 with 
an extensive fluid collection in the remaining intervertebral space, paravertebral myositis, and multiple abscesses. A decompression of L2 and L3 
and a posterior spondylodesis from T12 to L5 was performed. Intraoperative cultures showed P. micra. The postoperative treatment consisted of 
intravenous penicillin for 2 weeks and subsequent oral clindamycin for 4 weeks. At 1-year follow-up, the patient was in good health and reported 
only occasional back pain.
Conclusions: A total of 15 additional cases of P. micraspinal infections were identified. The antibiotic treatment showed a great variety in the 
treated patients. Nevertheless, the outcome of these patients was good concerning relapse of the infection and pain. Spinal infections caused by P. 
micra are rare, but can be successfully treated according to the guidelines for spinal infection.
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Abstract

Case Report

Introduction
Bacterial infections of the spine are broadly categorized into 
vertebral osteomyelitis (spondylitis), spondylodiscitis, or 
epidural abscess. A mortality of up to 20% due to these 
infections is reported [1]. Bacterial spondylodiscitis and 
spondylitis are commonly caused by Gram-positive aerobic 
bacteria, specifically Staphylococcus aureus, with a reported 
incidence of up to 80% [2]. Other commonly reported 
pathogens are Escherichia coli (a Gram-negative aerobic 
bacterium) and Mycobacterium tuberculosis [2]. Anaerobic 
bacteria, such as Parvimonas micra, are uncommon as causative 
pathogens in spinal infections. P. micra, a Gram-positive 
anaerobic bacterial species, is commonly found in the oral 

cavity and the gastrointestinal tract [3]. It is commonly 
recognized as an important oral pathogen [3, 4], however, it is 
very rare in spinal infections: No cases of spinal infections are 
described outside Australia, France, Spain, Japan, and the USA 
[5, 6, 7, 8, 9, 10, 11, 12, 13, 14,15]. To the best of our knowledge, 
no thorough literature review of this rare cause of spinal 
infection (e.g., spondylitis, spondylodiscitis, or discitis) has 
been previously performed. This study provides a systematic 
review of the literature to identify clinical, microbiologic, and 
radiographic features of the infection, and outcomes after 
antimicrobial treatment of P. micraspinal infections. The review 
is preceded by a report of the first published case of P. 
micraspondylodiscitis in the Netherlands.
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Case Report
A 78-year-old male patient was referred to our tertiary, 
university hospital outpatient clinic with pain in his right leg. 
His medical history included a laminectomy of L3-L5, 
performed 1.5 years before his current visit, because of spinal 
stenosis as a result of degenerative scoliosis. This procedure was 
followed by the collapse of the vertebral bodies of L2 and L3 
with compression of the right nerve root and spinal stenosis at 
L3. There had not been any wound problems or other 
complications after the first procedure. Further medical history 
included bilateral total hip arthroplasty, revision of the left hip 
arthroplasty after 19 years, left total knee arthroplasty, 
hypertension, and ulcerative colitis (without medication). The 
physical examination showed a lumbar scoliosis with a painful 
and slightly reduced range of motion of the spine whereas the 
sacroiliac and hip joints showed a pain-free and normal range of 
motions. The knee and Achilles tendon reflexes were lower on 
the right side. Sensation and motor function were normal. The 
radiographs (Fig. 1) and magnetic resonance imaging 
(MRI)(Fig. 2) showed degenerative scoliosis with the apex on 
L2-L3 with the collapse of the vertebral bodies of L2 and L3. 
Serum markers for infection, 2 months before the presentation 

at our clinic, were as follows: C-reactive protein (CRP) <1 
mg/L ,  leukoc y tes  8.8  × 10 e9/L ,  and er y throc y te 
sedimentation rate (ESR) 12 mm/h. To exclude a possible 
spondylodiscitis, as a cause of the sudden vertebral body 
collapse a positron-emission tomography-computed 
tomography scan was performed, which showed no clear signs 
of infection but severe degeneration at level L2-L3 (Fig. 3). We 
planned a surgical decompression of L2-L3 on the right side 
with a posterior spondylodesis of L1-L5. During the 
ambulatory waiting time before surgery, the patient’s symptoms 
worsened. He was unable to walk and stand because of severe 
pain in the lumbar spine, without signs of neurological 
impairment. Four weeks before the onset of progressive 
symptoms, a broken molar was removed during a dental 
procedure. The patient interview revealed no alternative 
explanation for his worsening condition. He was admitted to 
the hospital, and the date of surgery was advanced. Serum 
infection markers showed a CRP of 174 mg/L, leukocytes of 
11.9x10e9/L, and ESR of 128 mm/h. A new MRI scan showed 
the previously seen destruction of L2-L3, with an extensive fluid 
collection in the remaining intervertebral space, paravertebral 
myositis, and multiple abscesses (Fig. 4). Based on the new 
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Figure 1: Radiograph of the presented case, showing a degenerative scoliosis with 
the apex on L2–L3 with collapse of the vertebral bodies of L2 and L3.Furthermore, 
bilateral total hip arthroplasty (cemented acetabular cup on the left side and 
uncemented screw-in acetabular cup on the right side) is shown.

Figure 2: Magnetic resonance imaging of the 
presented case, showing a collapse of the vertebral 
bodies of L2 and L3.

Figure 3:  A positron-emission tomography-computed 
tomography image of the presented case, which shows no clear 
signs of infection but severe degeneration of the lumbar spine 
especially at level L2–L3.

Figure 6: The radiographs of the presented case at final 
follow-up, showing acceptable placement of the 
instrumentation, unchanged compared to previous 
radiographs, and no signs of progressive osteolysis.

Figure 4: An image of the second magnetic 
resonance imaging scan of the presented case, 
shows the previously seen destruction of 
L2–L3, with an extensive fluid collection in the 
remaining intervertebral space, paravertebral 
myositis, and multiple abscesses.

Figure 5: A computed tomographyscan image after the initial decompression of L2 and L3 
and a posterior spondylodesis Th12-L5 showing a medial position of both L4 screws.



c l i n i c a l  s i t u a t i o n , 
adecompression of L2 
and L3 and a posterior 
spondylodesis T12-L5 
was performed obtaining 
deep cultures of tissue 
and the abscess in the disc 
space. Vancomycin and 
c i p r o f l o x a c i n  w e r e 
started postoperatively. 
Weakness of the right 
quadriceps was observed 
in the first postoperative 
hours, and a CT-scan 

(Fig. 5) showed a medial position of both L4 screws. These were 
replaced by using a revision procedure in the same day. 
Unfortunately, the weakness persisted in the following weeks. 
All intraoperative cultures showed P. micra, and the antibiotic 
treatment was changed to penicillin intravenously (12 g daily) 
based on the sensitivity spectrum. The pain and infectious signs 
subsided, and the serum infection markers improved after 
2weeks of antibiotics as follows: CRP 43 mg/L and leukocytes 
9.3 × 10 e9/L. The antibiotic treatment was continued orally 
with clindamycin (600 mg three times daily) for 4weeks. At the 
last visit to the outpatient clinic, at 1 year after surgery, the 
patient reported only occasional backpain. Blood results as 
follows: CRP 8 mg/L, leukocytes 8.6 × 10e9/L, and ESR 32 
mm/h. Radiography of the spine (Fig. 6) showed unchanged 
spinal instrumentation and no signs of spondylodiscitis relapse.

Systematic literature review
The PubMed MEDLINE database was systematically searched 
for studies in English published before February 2017. The 
f o l l ow i ng  s earc h  ter m s  were  u s ed :  “ Par v i m o na s ,” 
“Micromonas,” “Peptostreptococcus,” “spondylodiscitis,” 
“d i s c i t i s ,”  “s p o n d y l i t i s ,”  “o s t e o m y e l i t i s ,”  a n d 
“vertebra.”Micromonas and Peptostreptococcus were added to 
the search terms because Parvimonas was previously known as 
Micromonas and Peptostreptococcus [16]. In addition, 
references of all included publications were searched. One 
reviewer screened the results of the search using the title and 
abstract of the articles. From this selection, the full text was 
reviewed to identify the articles eligible for inclusion. All studies 
describing cases or case series of spondylodiscitis or spondylitis 
caused by Parvimonas (Micromonas/Peptostreptococcus) 
micra were included in the study. Studies were excluded if they 
did not report the full species name (i.e. micra). This was 
because since 1998, the genus Peptostreptococcus has been 
divided into several novel genera [17], which differ from P. 

micra. The following parameters were retrieved from the 
studies: Clinical, microbiologic, and radiographic features of 
the infection, and outcomes after the antimicrobial treatment.

Results
The systematic literature search resulted in 18 publications, of 
which three were excluded based on abstract or title. Full-text 
versions were retrieved the remaining 15 studies [5, 6, 7, 8, 9, 10, 
11, 12, 13, 14, 15, 18, 19, 20, 21], of which 11 were included in 
the study [5, 6,7, 8, 9, 10, 11, 12, 13, 14, and 15]. Three studies 
[18, 19, and 20] were excluded because the species was not 
further specified, and one study [21] was excluded because it 
reported a case of Peptostreptococcus magnus. A flow chart is 
presented in Fig. 7. The included studies are presented in Table 
1. The 11 included studies presented 15 cases in total, and the 
present study added one more case. Therefore, a total of 16 
cases were included in the analysis: Four cases of spondylitis [5, 
11, 13], one case of spondylodiscitis [6, 7, 8, 9, 10, 12, 13, 15], 
and one case of infected instrumented spinal fusion [14]. Nine 
cases were male, seven were female, and the median age was 70 
years (range 29–85). The final diagnosis was based only on 
culture results in six cases [8, 9, 13, present study], on 
RapIDANA in two cases [5, 6], on matrix-assisted laser 
desorption/ionization time of flight mass spectrometry 
(MALDI-TOF MS) in six cases [10, 11, 12, 14, 15], and on 
rRNA gene sequencing (16S rRNA) in three cases [8, 12, 15]. A 
potential-related dental problem or preceding dental procedure 
was present in eight cases (50%) including the present study. In 
the case presented in our study and the case presented by Leder 
et al. [6], the patient had a medical history of ulcerative colitis. 
All cases were treated with antibiotics. IV antibiotic agents were 
administered for at least 10days. Usually, the antibiotic 
treatment was continued with oral agents. The mean total 
duration of antibiotic treatment was 9weeks (4–14 weeks). IV 
antibiotics were mostly of the penicillin group (nine cases) [5, 
6, 8, 10, 11, 12, 15, present study] and ceftriaxone (four cases) 
[9, 13, 14]. Metronidazole was administered in three cases [6, 
12, 14]. Oral agents used were amoxicillin (with or without 
clavulanate) in six cases [6, 8, 13] and clindamycin in five cases 
including our case [10, 11, 13]. Surgical treatment was reported 
in three cases. In one case, a disc space debridement was 
performed [5], in one case, the hardware was removed after 
spinal fusion [14], and in one case a posterior spondylodesis 
was additionally performed (this study). Duration of follow-up 
was reported in 12 cases (75%). At a mean follow-up of 6 
months (range 3–12 months), five patients had no residual 
symptoms, ten patients were reported to perform better than at 
initial presentation, and in one case the outcome was not 
reported (Table 1). Four studies mentioned serum infection 
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Figure 7: Flow diagram of the systematic literature 
review.



Year of 

publication and 

author

Country
Number of cases and site of 

involvement

Patient gender and 

age
Diagnostic test

Suspected origin of the 

microorganism
Treatment Outcome

1986 Papasian [5] USA One case spondylitis L4-L5 Male 70 years
Anaerobic cultures and RapID-

ANA (tissue needle biopsy)
Unknown

Debridement of disk space Initial 

antibiotic: Nafcillin After 

susceptibility determination: 6 weeks 

IV clindamycin (900 milligram/8h).

5 months: No radiographic 

progression of lumbar disease, total 

abatement of back pain, and no 

constitutional signs of infection

2000 Leder [6] USA
One case Spondylodiscitis L5-

S1
Male 70 years

Cultures and RapID-ANA 

(cerebrospinal fluid)

Unknown. However, medical 

history reported ulcerative 

colitis

4 weeks high-dose IV penicillin, 

followed by 4 weeks of oral 

amoxicillin, plus 2 weeks IV 

metronidazole, followed by 6 weeks 

of oral metronidazole

1 year: Complete clinical recovery, 

follow-up lumbar punctures were 

sterile and resolution of the 

inflammatory response

2014 García 

González [7]
Spain

One case Spondylodiscitis 

T7–T8
Male 62 year Not reported Unknown

Oral clindamycin (600 mg/8 h). 

Treatment period not reported

4 months: Improved strength of the 

previously weakened leg. The 

backache disappeared and the ESR 

and CRP decreased. On control MRI, 

no significant changes were seen

2014 Uemura [8] Japan

Two cases A.    Spondylodiscitis 

L3–L4 

B.     Spondylodiscitis Th9–Th10 

and paravertebral abscess

A.    Male 83 year

B.     Female 85 year

A.    rRNA gene sequencing 

(16S rRNA, surgical bone 

sample)

B.     Cultures (blood)

A.    Periodontitis

B.     Periodontitis

A.      8 weeks IV ampicillin–sulbactam 

(3 g/6 h), followed by 4 weeks of oral 

amoxicillin–clavulanate (625 mg/8 h).

B.     4 weeks IV ampicillin–sulbactam 

(3 g/6 h), followed by 8 weeks of oral 

amoxicillin (500 mg/6 h)

A.    10 months: MRI revealed no 

recurrence of spondylodiscitis

B.     Not reported

2015 Dahya [9] USA
One case Spondylodiscitis L2-

L3
Male 62 year

Cultures (vegetations on aortic 

valve)
Endocarditis

10 weeks vancomycin and 

ceftriaxone. Dosage not reported

6 months: Free of symptoms and no 

clinical signs of recurrent infection

2015 Pilmis [10] France

One case Spondylodiscitis L4-

L5 with paraspinal and psoas 

abscess

Male 83 year MALDI-TOF MS (blood) Unknown

15 days IV amoxicillin and gentamicin, 

followed by 3 months oral 

clindamycin and rifampicin. Dosage 

not reported

6-month follow-up: No relapse

2015 Medina [11] France
One case Spondylitis C6 with 

retropharyngeaone abscess
Female 23 year

MALDI-TOF MS (cerebrospinal 

fluid)

10 days IV amoxicillin-clavulanate (3 

g/4 d), followed by 6 weeks 

rifampicin (600 mg /12u) and 

clindamycin (600 mg/8u)

3 months: satisfactory

2015 Endo [12] Japan
One case Spondylodiscitis with 

an epidural abscess
Female 55 year

MALDI-TOF MS and 16S rRNA 

gene sequencing (surgical 

tissue samples)

Dental treatment before the 

onset of low back pain

Laminoplasty of the affected lumbar 

vertebrae and debridement of the 

epidural abscess 6 weeks 

sulbactam/ampicillin (6 g/d), 

followed by 4 weeks oral 

metronidazole (1500 mg/d)

Almost complete recovery. Follow-up 

period not reported

2015 Gahier [13] France

Three cases 

A.    Spondylitis (level not 

reported)

B.     Spondylitis L1 with 

abscess located and epiduritis

C.     Spondylodiscitis L2–L3

A.    Female 59 year 

B.     Female 82 year

C.     Female 60 year

A.    Cultures (blood)

B.     Cultures (blood)

C.     Cultures (blood)

A.    Dental caries with an 

apical granuloma

B.     Dental apical granuloma

C.     Unknown

A.    Gentamicin, metronidazole, and 

amoxicillin, followed by 14 weeks of 

amoxicillin. 

B.     IV ceftriaxone and gentamicin, 

followed by amoxicillin for 6 weeks.

C.     IV ceftriaxone and gentamicin, 

followed by amoxicillin for 12 weeks.

D.    Administration method, dose, 

and period not precisely reported

A.    The patient fully recovered.

B.     A positive clinical outcome was 

rapidly observed.

C.     Positive clinical and biological 

outcome. Follow-up period not 

reported

2015 George [14] USA

One case

Epidural abces after L3–L4 

decompression and 

instrumented spinal fusion

Male 49 year
MALDI-TOF MS (surgical tissue 

samples)

Dental work with tooth 

extraction (six teeth) 2 months 

before his surgery

Removal of hardware. 

Broad-spectrum antibiotics, followed 

by 6 weeks of ceftriaxone and oral 

metronidazole (dose and period not 

precisely reported)

3 months: Asymptomatic and normal 

inflammatory markers

2015 Jones [15] Australia

Two cases

A.    Spondylodiscitis

T12–L1.

B.     Spondylodiscitis T5–T6 and 

a right paravertebral abscess

A.    Male 72 year

B.     Female 72 year

A.    MALDI-TOF MS and 16S 

rRNA gene sequencing (core 

biopsy)

B.     MALDI-TOF MS (abscess 

aspirate)

A.    2 months following an 

uncomplicated tooth 

extraction

B.      Unknown

A.      6 weeks of IV piperacillin + 

tazobactam, followed by 2 weeks oral 

amoxycillin + clavulanate.

B.     4 weeks IV piperacillin + 

tazobactam.

A.    Pain rapidly resolved and the CRP 

normalized within 2 ½ weeks of 

instituting therapy. No relapse at 1-

year follow-up.

B.     5 months: Relapse-free

2017 van 

Duijvenbode 

(present study) 

Netherlands

One case

Spondylodiscitis and multiple 

abscesses

Male 78 year
Cultures (surgical tissue and 

abscess samples)

Teeth extraction weeks before 

progression back pain

Decompression of L2 and L3, and a 

posterior spondylodesis T12–L1-L4–L5;

5 days IV vancomycin and 

ciprofloxacin, followed by 10 days 

penicillin intravenously (12 g/d), 

followed by 4 weeks oral clindamycin 

(600 mg/d)

6 months: Occasional back pain, no 

neurological symptoms. Infection 

parameters near to normal. 

Radiography: no signs of 

spondylodiscitis relapse

rRNA: Ribosomal ribonucleic acid. MALDI-TOF MS: Matrix-assisted laser desorption/ionization - time of flight mass spectrometry. IV: intravenous. P. micra: Parvimonas micra

Journal of Orthopaedic Case Reports Volume 8 Issue 5  Sep-Oct 2018 Page 67-71 |  |  |  | 

www.jocr.co.inDuijvenbode D C V et al

Table 1: Systematic review: Studies reporting P. micra spondylitis and spondylodiscitis
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markers [13, 14, 15, present study]. Two studies [7, 8] 
described the use of MRI for follow-up, and two studies [5, 
present study] used radiography. In one case [6], the use of 
lumbar punctures for follow-up is mentioned.

Discussion
To the best of our knowledge, this is the first systematic review 
of the literature on P. micra infections of the spine. An analysis of 
the identified cases in the literature and the additional case from 
our institution (the first reported in the Netherlands) was 
performed to identify clinical, microbiologic, and radiographic 
features of the infection, and outcomes after the antimicrobial 
treatment. In our case, a molar had been extracted preceding the 
progression of symptoms of the spinal infection. Of the 
presented 16 patients with a spinal infection caused by P. micra, 
eight patients (50%) had a dental problem or had undergone a 
dental procedure [8, 13, 14, 15, 21, present study]. 
Hypothetically, there may be an association. This hypothesis is 
strengthened by the fact that P. micra is a known oral 
commensal pathogen [3, 4]. On the other hand, common tooth 
brushing and uncomplicated tooth extraction can also result in 
bacteremia [22]. As such, an association between the dental 
procedures and the spinal infection cannot be confirmed 
because bacteremia with oral commensals can be considered a 
normal daily phenomenon. In the identified cases, the 
treatment period varied from a minimum of 10 days to 10 weeks 
of IV antibiotic treatment in a case with concomitant 
endocarditis. Over viewing the variety of IV treatment periods 
and the overall good outcomes of the studies included in this 
review, we would suggest a treatment period of 2 weeks with IV 
antibiotics, followed by 4 weeks of oral treatment. The IV 
antibiotics should start as broad-spectrum antibiotics, which 
should be narrowed based on the culture. This is in 
concordance w ith the general  treatment adv ice on 
uncomplicated pyogenic spondylodiscitis [1]. No additional 
long-term beneficial effect of surgical treatment could be shown 
in studies comparing surgical versus conservative treatment of 
pyogenic spondylodiscitis [1]. Therefore, in general, surgical 
treatment for spinal infections without the presence of spinal 
instrumentation should be performed with reservation. 
Operative treatment should be considered when spinal 
instrumentation is present, in case of neurological symptoms or 
imminent neurological symptoms due to bone destruction. 

None of the studies reported a relapse of the infection during a 
follow-up period that ranged from 3 months to 1 year. The 
outcome parameters reported in the different studies vary and 
are incomplete: Only four studies mention the serum infection 
markers in their follow-up, and one study mentions a “positive 
biological outcome.” Two studies describe the use of MRI for 
follow-up and two studies use radiography. In one case, a control 
lumbar puncture is mentioned. In our hospital, a follow-up for 
spondylodiscitis is performed at 6 weeks, 3 months, and 6 
months after initiation of antibiotic treatment. A radiograph is 
performed after 6 weeks to check for possible vertebral collapse, 
and this is repeated 6months after treatment. At 6 weeks, 3 
months and 6 months serum infection markers are checked. A 
study on long-term outcome of vertebral osteomyelitis showed 
that 75% of the relapses occur within 1year after the initial 
illness [26]. Therefore, we would advise a minimal follow-up 
period of 1 year for a reliable estimation of infection relapse. We 
found no literature describing spinal P. micra infections before 
1986. The possible explanations for the increasing prevalence of 
P. micra as a cause of spinal infections could be the previously 
incorrect taxonomy, improved culture methods [23], the 
introduction of RapID-ANA, polymerase chain reaction 
(PCR; 16S rRNA gene sequencing) [24], and the use of 
MALDI-TOF MS [25]. We expect that the detection rate of P. 
micra as a cause for spinal infections will increase due to the 
improved detection methods.

Conclusion
The patients presenting with an acute onset of severe back pain 
should be evaluated for spinal infections. Especially in patients 
with an immunocompromised status or a recent history of 
dental problems, P. micra should be considered as a causative 
microorganism. Treatment according to the general guidelines 
for uncomplicated pyogenic spinal infection should be 
sufficient.

An uncomplicated pyogenic spinal infection by P. micra can 
be treated according to the general guidelines. RapID-ANA, 
polymerase chain reaction,and MALDI-TOF MS can 
increase the chance of identifying P. micra as the causative 
pathogen of spinal infections.

Clinical Message
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