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SUMMARY
Fusobacterium nucleatum is part of the commensal flora 
of the oral cavity, frequently associated with periodontal 
infections. We describe the case of a 49- year- old woman, 
on immunsuppressive therapy for multiple sclerosis, who 
presented with a 3- month history of debilitating back 
pain. She had a recent episode of periodontitis, and was 
under regular dental review. Her MRI scan demonstrated 
findings suggestive of L2–L3 spondylodiscitis. Her CT- 
guided biopsy yielded negative cultures and the patient 
failed two courses of empirical antibiotic treatment. 
With clinical and radiological disease progression, she 
underwent a percutaneous disc washout and biopsy, 
which subsequently grew F. nucleatum. Treatment 
with clindamycin and metronidazole was commenced 
orally for 6 weeks. She improved gradually, and at 
1 year follow- up was asymptomatic. The diagnosis of 
spondylodiscitis caused by F. nucleatum is challenging. 
The perseverance on identification by surgical biopsy, 
minimally invasive washout and targeted antibiotics are 
the mainstay of effective treatment.

BACKGROUND
The last three decades have seen a significant 
increase in the incidence of pyogenic spondylodis-
citis due to a number of multifactorial reasons—
most importantly increased life expectancy, chronic 
diseases, rise in the prevalence of immunosup-
pressed patients, intravenous drug abuse and an 
increase in spinal surgery with instrumentation.1 
On the other hand, improved radiological inves-
tigative sensitivity and techniques with microbio-
logical diagnoses contribute to greater accuracy.1 2 
The common causative organisms of spontaneous 
pyogenic spondylodiscitis are Staphylococcus 
aureus, Enterococci, Streptococcus species and gram 
negative bacilli. Only 3%–4% of spondylodiscitis is 
caused by rare anaerobic pathogens like Propioni-
bacterium acnes and Bacteroides fragilis.2

Poor oral hygiene has been traditionally asso-
ciated with a higher incidence of postopera-
tive spinal infections,3 which encompasses gum 
issues commonly known as ‘periodontal disease’, 
normally affecting about 20%–50% of global popu-
lation.4 Recent studies have evidenced a causal asso-
ciation between chronic periodontitis and multiple 
sclerosis in female patients.5 The best treatments in 
this vulnerable age group are prevention and thor-
ough hygiene, which provide satisfactory results 
and improve the quality of life.6 In patients unable 
to carry out effective oral hygiene, dental treatment 

should be performed by dental hygienists and/or 
dentists to prevent dental caries and periodontal 
disease.6

Fusobacterium nucleatum is an important 
commensal oral pathogen with a well- defined role 
in pathogenesis of the periodontal disease. Patients 
with multiple sclerosis and more importantly, 
those on immunomodulators, are at a higher risk 
of developing a spinal infection, which may be 
caused by atypical pathogens spread haematog-
enously from the oral source. Such low- virulent 
organisms present a diagnostic challenge to clini-
cians and require a keen eye of suspicion, acknowl-
edgement of dental history and more aggressive 
invasive methods of diagnosis and treatment with 
surgical biopsy and appropriate antibiotic therapy. 
We hereby present a rare case of F. nucleatum spon-
dylodiscitis in an immunosuppressed patient known 
to have multiple sclerosis with a background of 
chronic periodontitis.

CASE PRESENTATION
A 49- year- old female patient was admitted to a 
medical ward in our hospital, with chest pain and 
severe back pain of mechanical nature. The pain 
was worse while mobilising, with a visual analogue 
score of 10/10. There was no neurological deficit 
and her bladder and bowel function was intact. 
Her body temperature was normal and the blood 
samples taken on admission showed normal white 
blood cells, normal liver and renal function; C reac-
tive protein (CRP) was mildly raised to 48 mg/L 
(0–10 mg/L).

The patient had been diagnosed 8 years previ-
ously with multiple sclerosis and had been on 
dimethyl fumarate 240 mg two times per day 
(Tecfidera, Biogen, Cambridge, MA, USA) for many 
years, a disease modifying medication. Further, only 
25 days earlier, she had been admitted to another 
hospital because of severe back pain and fever. The 
blood cultures taken at previous hospital were nega-
tive but her CRP was raised to more than 200 mg/L. 
An MRI of her lumbar spine showed an infective/
inflammatory process involving the L2/L3 disc 
space (figure 1). She was treated empirically with 
intravenous ceftriaxone 2 g once a day and 220 mg 
of gentamicin every other day. Her fever, degree 
of pain and inflammatory markers responded to 
the treatment. A new MRI before discharge from 
the previous hospital showed some improvement 
in the radiological appearance of her infective/
inflammatory process and after 2 weeks of inpatient 
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antibiotics she was discharged home with co- amoxiclav (amoxi-
cillin/clavulanic acid) 625 mg, three times a day.

As a result of the presence of her chest pain and shortness of 
breath, she was referred to the respiratory and cardiology teams 
in our hospital. An echocardiogram revealed of mild pericardial 
effusion of 0.4 cm but ruled out the presence of endocarditis. 
The cardiologists recommended 400 mg of ibuprofen three times 
a day. However, a lumbar MRI did confirm a worsening radio-
logical picture of the L2/L3 disc space pathology and increased 
prevertebral collection (figure 2) with a CRP of 16 mg/L. Her 
case was discussed with the spinal and microbiology teams and 
a CT- guided biopsy of L2/L3 disc space was recommended 
(figure 3). Despite a good sample by a senior musculoskeletal 
radiologist, the result was negative for bacteria, fungi and Myco-
bacterium tuberculosis. Further, the histological examination did 
not reveal the presence of any infection (including granulomas).

Subsequently, her clinical presentation did improve and she 
was sent home on ibuprofen as per the advice of the cardiolo-
gists without antibiotic therapy because of the lack of evidence 
of a confirmed infection and only a mildly raised level of CRP 
to 20 mg/L. Unfortunately, she re- presented 3 weeks later with 
worsening back pain and this time was admitted to our spinal 
unit. A new MRI scan showed progression of the L2/L3 spon-
dylodiscitis with bone destruction, an increase in size of the 
prevertebral collection and bone marrow oedema involving the 
majority of the L2 and L3 vertebral bodies (figure 4). Her CRP 
was markedly raised at 62 mg/L but her white cell count remained 
normal. This time the decision was to take a more aggressive 
approach with a percutaneous minimal invasive intervertebral 
disc biopsy at L2/L3 and washout. Before the procedure, the 
presence of endocarditis, lung and urinary tract infection or any 
recent traumatic/invasive procedure was ruled out. F. nucleatum 
was isolated from the sample and to the patient was adminis-
trated clindamycin 450 mg oral four times a day and metronida-
zole 400 mg three times a day for 6 weeks orally.

INVESTIGATIONS
The combination of the raised CRP value and the radiological 
investigations were crucial to understand the dynamics of the 
spinal low- grade infection. The progression from her initial MRI 
scan (figure 1) performed in another hospital to the subsequent 
MRI (figure 2) performed in our hospital confirmed disease 
progression but we believe that the administration of ibuprofen 
from the cardiologists kept her CRP levels down to 16 mg/L.

From the diagnostic point of view, biopsy is the gold stan-
dard procedure to obtain microbiological and histopathological 
diagnoses in spinal infections. In our opinion, the negative result 
after a technically correct CT- guided biopsy (figure 3) was likely 
due to the recent usage of antibiotics as well as to the smaller 
amount of abscess which reduced bacterial load in the sample.

Fluoroscopic and CT- guided spinal biopsies have been shown 
to have comparable accuracy ranging from 16.1% to 92.3%.7 
This variability is probably related to multiple factors such 
as local anatomy, spinal level, operator experience, biopsy 
approaches and needle sizes as well as the timing and the accu-
racy of the microbiological workup.8 In a very recent prospec-
tive study, the accuracy of spinal biopsy for fluoroscopic- guided 
spinal biopsy and CT- guided spinal biopsy for spinal infections 
was similar at 59% and 61%, respectively.9

The last MRI scan before the surgical treatment scan showed 
bone destruction, an increase in size of the prevertebral collec-
tion progression (figure 4) making the microbiological diagnosis 
mandatory and the surgical intervention inevitable in order to 
establish diagnosis and facilitate her treatment.

DIFFERENTIAL DIAGNOSIS
The presence of back pain with rapidly progressive radiological 
vertebral end- plate changes is highly suggestive of an infective 
process in the lumbar spine.1 2 The main differential diagnosis 

Figure 1 (A) Sagittal T2 STIR (Short- TI Inversion Recovery)- weighted 
sequence and (B) sagittal T1 sequence of the initial lumbar spine MRI 
performed at another hospital, showing mild involvement of the L2/3 
disc space but significant prevertebral collection.

Figure 2 (A) Sagittal T2 STIR(Short- TI Inversion Recovery)- weighted 
sequence and (B) sagittal T1 sequence of the lumbar spine MRI 
performed at our hospital before the CT- guided biopsy, showing an 
increase of the disc involvement as well as expansion of the infective 
process to the vertebral bodies.

Figure 3 CT- guided biopsy showing optimal positioning of the needle 
in the involved area of the L2/L3 intervertebral disc.

Figure 4 (A) Sagittal T2 STIR(Short- TI Inversion Recovery)- weighted 
sequence and (B) axial T2 sequence of the preoperative MRI showing 
an increase in size of the intervertebral abscess and the involvement of 
almost the entire vertebral bodies of L2 and L3.
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considerations are aseptic or necrotic changes, but rapid progres-
sion combined with the lack of chemotherapy or radiotherapy 
minimise such a possibility. Thus, the infective process was the 
main working diagnosis and our challenge was to obtain a good 
sample and to isolate the causative agent. The history of dental 
cleaning 4–5 weeks before the onset of the back pain, the nega-
tive blood cultures, the low levels of CRP and the fact that the 
patient had been on long- term immunomodulators and recently 
on ibuprofen highlighted the possibility of dealing with a rare 
microbial agent with low virulence, causing atypical spondylo-
discitis and even pericardiditis.

TREATMENT
Our patient underwent a percutaneous minimal invasive inter-
vertebral L2–L3 disc biopsy and disc washout.

Under general anaesthesia, the patient was placed prone on a 
radiolucent table and the C- arm fluoroscope was positioned to 
clearly identify the L2–L3 disc space. The discographic approach 
was used to percutaneously insert two Jamshidi biopsy needles, 
one either side, directed into the disc space (figure 5A,B). Care 
was taken to position both needles in the centre of the involved 
L2–L3 disc. A 20 mL luer lock syringe was attached to both the 
Jamshidi needles and used to aspirate the disc content sequen-
tially. The aspirated sample, consisting of a white- yellowish 
colour high viscosity fluid, was sent for microbiological analysis. 
The aspirated disc material was sent for histological examination.

Following this, a new 20 mL syringe containing normal saline 
was attached to the Jamshidi needle on one side and an empty 
syringe on the opposite side. The disc was then washed out with 
normal saline solution from one needle, which was aspirated and 
collected in the empty syringe on the opposite side (figure 5C). 
The first 10 mL of saline disc washout was sent for an additional 
microbiological evaluation, and the remaining washout fluid was 
discarded. Interestingly, active suction with the empty syringe 
was not required as the injected saline pressure from one side 
filled up the empty syringe on the other side. This process was 
then repeated and reversed until the fluid ran clear and at least 
500 mL of normal saline has been flushed through the disc space. 
The needles were withdrawn, the stab incisions were closed with 
3–0 ethilon sutures and sterile dressings applied. There were no 
perioperative surgical complications.

This technique (not too dissimilar to a discography approach) 
can be performed under local anaesthesia or conscious sedation 
and is very cost effective as only a C- arm image intensifier and 
two Jamshidi needles are required. The access to the disc space 
through soft tissue provides more freedom and better posi-
tioning of the needle to the disc space, allowing debridement 
of the disc space and decrease of the bacterial load through the 

continuous washout. The aspiration on one side is performed 
while saline is injected from the opposite side. Further, the 
discographic approach avoids the penetration of the bone 
elements of the posterior arch and the spinal canal, reducing the 
risk of posterior spread of the infection and other complications. 
If considered appropriate, local antibiotics can be injected at the 
end of the procedure. Finally, this simple technique is technically 
less demanding and can be easily adapted to different hospital 
settings.10

The microbiological samples isolated F. nucleatum and based 
on the drug sensitivity patterns, with advice from the micro-
biology team, the patient was started on clindamycin 450 mg 
orally four times a day and metronidazole 400 mg orally three 
times a day for 6 weeks.

OUTCOME AND FOLLOW-UP
Immediately after the surgery, the patient’s pain improved by 
more than 50%. The CRP decreased to half its preoperative 
value 2 days after the procedure, and was back to normal at 
2 weeks postoperatively. She was discharged from the hospital 
on oral antibiotics. She was subsequently seen regularly at 6 
weeks, 6 months and a year after the procedure. Her symptoms 
gradually improved, with no back pain and her inflammatory 
markers all remained within the normal range throughout the 
course of treatment and follow- up. A follow- up MRI performed 
at the end of the 1 year follow- up (figure 6) showed excellent 
resolution of the infection, with only a minimal residual marrow 
oedema; our patient was entirely asymptomatic and discharged 
from the spinal team.

DISCUSSION
We speculated that, during the process of professional dental 
cleaning, our patient sustained some bleeding from her gum 
and this most likely caused a temporary bacteremia, which was 
then propagated to a distant intervertebral space. In fact, her 
back pain started 4–5 weeks after the oral cleansing. Moreover, 
the patient suffered from a concomitant pericarditis and is not 
unlikely that, both her spondylodiscitis and pericarditis to have 
been caused by the same pathogen. The pericarditis caused by 
anaerobic bacteria is a rare but well- known entity with the first 
case of pericarditis caused by Fusiform nucleatum reported by 
Truant et al.11 12

Our patient was on dimethyl fumarate (Tecfidera, Biogen, 
USA), a pleiotropic immunomodulatory medication of the 
immune system. The main adverse effect is the reduction in the 
amount of lymphocytes, although only about 4% (1 in 25) of 
patients treated with Tecfidera develop a more serious drop in 
lymphocyte count, resulting in lymphopenia. The most serious 
adverse effect are progressive multifocal leukoencephalop-
athy and Fanconi syndrome, which are considered very rare.13 
Dimethyl fumarate which had not caused lymphopenia, but in 
any case was stopped after the suspicion of infection.

More than 700 bacterial species or phylotypes, of which 
over 50% have not been cultivated, have been detected in the 
oral cavity.14 Among them, Fusobacterium is a genus of anaer-
obic filamentous gram- negative rods that are members of the 
phylum Fusobacteria. They can be divided into 13 species that 
inhabit the oral, gastrointestinal, upper respiratory tract and 
vaginal mucosa. F. nucleatum is the species most commonly 
described causing human infection and Lemierre’s syndrome is 
the best known infection associated with it.15 Although, recently, 
Laurencet et al, reported a case of Lemierre’s syndrome caused 
by F. nucleatum and co- existing L4/L5 spondylodiscitis.16

Figure 5 (A) Intraoperative C- arm imaging Antero- Posterior (AP) and 
(B) lateral projections showing good placement of the Jamshidi needles 
to the targeted lesion in both antero- posterior and lateral view. (C) 
Intraoperative picture with good positioning of the Jamshidi needles 
during the process of washout highlighting the different colours of the 
syringes due to the saline flow (right needle for injection of saline and 
left for aspiration).
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To our knowledge, only 18 cases of vertebral spondylodis-
citis due to the Fusobacterium species have been described in 
the literature.16–18 Of those, 12 cases were exclusively caused by 
F. nucleatum. In approximately 1/3 of cases, the diagnosis was 
based on the blood cultures and in 2/3 of the cases on disc aspi-
rates. All samples required prolonged incubation at least 3 days 
but in one case, PCR followed by 16S rDNA sequencing was 
required to detect the pathogen.18 Seven of 18 patients detected 

in the literature (39%) had significant history of oral problems: 
five with periodontitis and two with dental root abscess. In some 
cases the oral pathology was completely asymptomatic and the 
correlation between the spinal infection and oral flora was made 
after the cultures.17

The hallmark in the successful management of spinal spondy-
lodiscitis is the isolation of the causative agent. Medical treat-
ment remains the first- line management but the presence of 
neurological compromise with or without vertebral collapse and 
failure of conservative management are the two main indications 
for surgical treatment.

In the majority of cases, the treatment of the spondylodiscitis 
caused by F. nucleatum is medical, with a combination of antibi-
otics. In only 4 out of 18 cases, the treatment was surgical with 
open surgery to drain the abscess and/or to stabilise the spine 
performed.16–18

We preferred the minimal invasive percutaneous biopsy and 
washout because of several reasons.19 First, the amount of the 
pus in the most recent MRI was greater, giving us a confidence in 
achieving a good representative sample. Second, in immunocom-
promised patients, a minimal access approach is advantageous 
to reduce the chances of postoperative complications associated 
with larger (open) surgeries. Finally, alongside the biopsy, we 
performed surgical irrigation and debridement in order to maxi-
mise the treatment.
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