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Abstract

Background: Pasteurella multocida (P. multocida) forms part of the normal flora of many animals. Although it is a
common causative agent of skin and soft tissue infection after an animal bite or scratch, in rare cases it can cause
spinal infections in humans.

Case presentation: A 68-year-old immunocompetent woman presented with fever and sudden onset of severe back
pain mimicking aortic dissection. No findings related to the pain were revealed on enhanced computed tomography
or initial magnetic resonance imaging (MRI) of the spine. The patient was found to be bacteremic with P. multocida,
although she had no apparent injury related to animal contact. Repeated evaluation by MRI with gadolinium-contrast
established the diagnosis of spinal epidural abscess. The patient was cured by the rapid initiation of antimicrobial
therapy without surgery.

Conclusions: We describe the successful treatment of an individual with a spinal epidural abscess due to P. multocida
without surgery. P. multocida infections may occur as sudden presentations. Obtaining the patient history of recent
animal contact is essential. Repeated MRI evaluation may be required when spinal infections are suspected. To the best
of our knowledge, this is the first report which describes a case of spinal epidural abscess due to this organism.
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Background
Pasteurella multocida (P. multocida) is present in the
oral, nasopharyngeal, and upper respiratory tract micro-
biota among cats, dogs, and other domestic or wild ani-
mals [1]. The organism is a common causative agent of
skin and soft tissue infections (SSTI) following animal
bites or scratches, and in rare cases, it can cause spinal
infections [2, 3]. Here, we present an interesting case of
spinal infection mimicking aortic dissection. This is the
first case report of a spinal epidural abscess due to
P. multocida.

Case presentation
A 68-year-old woman visited our emergency department
(ED) because of a sudden attack of severe back pain.
The pain developed so suddenly that the ED physician

provided a tentative diagnosis of aortic dissection. Chest
and abdominal computed tomography (CT) with con-
trast enhancement revealed no findings related to the
pain and both aortic dissection and any aortic involve-
ment were excluded. The ED physician prescribed
non-steroidal anti-inflammatory drugs. The next day,
the patient presented to the outpatient department and
was admitted for further examination. She had medical
histories of asthma and atrial fibrillation, was not receiv-
ing any medication, was a current smoker, and was not
an alcohol consumer. She owned a corgi dog that lived
in her house and she had been bitten and scratched by
the dog daily.
Upon admission, her body temperature was 37.5 °C,

with blood pressure 127/48 mmHg, heart rate 84 beats
per minute and oxygen saturation 95% in ambient air
with no accelerated respiration. She looked very ill suf-
fering from the severe back pain. A physical examination
did not note spinal knocking pain, neurological abnor-
mality, or any other specific findings. A laboratory test
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revealed a white blood cell count of 13,360 cells/mm3

(normal value: 3900–9800 cells/mm3), platelet count of
17.0 × 104/μL, serum creatinine level of 0.66 mg/dL, and
C-reactive protein level of 18.5 mg/dL (normal value: 0–
0.5 mg/dL). Re-performed enhanced CT and plane mag-
netic resonance imaging (MRI) of the spine was not
diagnostic.
On the second hospital day, Gram-negative bacilli

were detected in her blood cultures. We started intra-
venous meropenem 1 g every 8 h, based on a provisional
diagnosis of spinal epidural abscess or vertebral osteo-
myelitis/discitis. P. multocida was identified, and drug
susceptibility was confirmed by the Vitek2 system with
GN and AST-N228 card, bioMérieux (Table 1) [4]. Then,
the antimicrobial treatment was switched to intravenous
ampicillin 2 g every 6 h.
On the eighth hospital day, MRI was re-performed with

gadolinium-contrast to confirm the diagnosis. T2-weighted
imaging and T1-weighted imaging with gadolinium en-
hancement revealed an epidural abscess at the Th5–6 level
(Fig. 1). We decided to withhold a surgery and continued
the conservative treatment because of absence of a neuro-
logical deficit. On the twenty-fourth hospital day, the ab-
scess had disappeared on the plane MRI. The antimicrobial
treatment was switched to oral levofloxacin 500mg every
24 h before hospital discharge. In total, 12-week antibiotic
treatment was completed. She visits our hospital with

another medical condition which is unrelated to this epi-
sode, and no recurrence occurred in 5 years after the treat-
ment was completed.

Discussion and conclusions
We present a case of P. multocida spinal epidural ab-
scess in an immunocompetent patient who had a dog as
a pet. She had an attack of severe back pain mimicking
aortic dissection. Repeated evaluation of MRI established
the diagnosis of spinal epidural abscess. The patient was
cured with the rapid initiation of antimicrobial therapy
without surgery.
P. multocida is a non-spore forming, non-motile,

Gram-negative coccobacillus found in the nasopharynx
or gastrointestinal tract of cats, dogs, and other animals
[5]. It is most commonly recognized as a cause of SSTI
after injury by animal bite [6]. P. multocida also causes
various diseases such as septic arthritis, osteomyelitis,
pneumonia, endocarditis, meningitis, and septicemia [1].
Previous studies reported cases of intracranial epidural
abscess (an extensive intracranial region), spinal osteo-
myelitis and paravertebral abscess, although a spinal epi-
dural abscess due to this organism has not been
reported [2, 3, 7].
P. multocida can cause central nervous system infec-

tion through several mechanisms: direct inoculation via
an animal bite, contamination from contiguous infected
wounds after trauma or neurosurgery, extension from an
adjacent infected site by spread through lymphatics or
veins, or bacteremic seeding [8]. The same mechanisms
are implicated for a spinal epidural abscess. In this case,
the patient was bitten frequently when walking her dog.
However, she did not present with even superficial
wounds when she developed the disease. This suggests
that infections related to this organism can occur just
with a play-biting even without injuries from animal
contact. The organism has been also reported to be
transmitted through animal saliva without biting [6]. In
addition, some cases were reported where there was no
animal contact [5]. In a retrospective cohort study, P.
multocida infections without an animal bite were often
associated with bacteremia, severe comorbidity(ies),
immune-incompetent states, the need for intensive care
unit management, and substantial mortality [9].
The diagnosis of a spinal epidural abscess is challen-

ging and there is often a substantial diagnostic delay in
ED settings [10]. Clinical findings in patients with spinal
epidural abscess may develop within hours to days, or
the course may be more chronic, over weeks to months.
Spinal pain has not been described as sudden onset
similar to cases of aortic dissection, which caused a diag-
nostic error at the initial visit in this case [11]. Pasteur-
ella species are associated with a shorter latency period,
which is the time from the bite to the appearance of

Table 1 Identification and drug susceptibility results

Pasteurella multocida

MIC (μg/ml) Susceptibility

Ampicillin <=2 S

Piperacillin <=4 S

Sulbactam/Ampicillin <=2 S

Tazobactam/Piperacillin <=4 S

Cefazoin <=4 S

Ceftazidime <=1 S

Ceftriaxone <=1 S

Cefepime <=1 S

Cefmetazole <=1 S

Aztreonam <=1 S

Imipenem <=0.25 S

Meropenem <=0.25 S

Amikacin 4 S

Tobramycin <=1 S

Ciprofloxacin <=0.25 S

Levofloxacin <=0.12 S

Sulfamethoxazole/Trimethoprim <=20 S

The test was performed using the Vitek2 system (GN and AST-N228 card,
bioMérieux). Gram-negative bacilli were identified as Pasteurella multocida. The
organism was susceptible to all antimicrobials tested. S: susceptible
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symptoms, compared with staphylococcal or streptococ-
cal infections. Previous studies reported that 43% of pa-
tients who contracted P. multocida via infection of
wounds experienced the rapid onset of local erythema,
warmth, swelling, and tenderness. [12, 13]. The charac-
teristic rapid clinical course of P. multocida infec-
tions might explain the sudden onset of back pain in
this case.
When patients present an acute back pain without

findings in imaging studies, we should list spinal infec-
tions in differential diagnoses and consider obtaining
blood cultures, particularly with fever, chillness,
leukocytosis, or elevation of inflammatory markers. But
fever is present in only 50% of patients with vertebral
osteomyelitis, and 60–70% with spinal epidural abscess
[11, 14]. One study reported that fever was presented in
only 32% and leukocytosis was presented in only 60% of
patients with spinal epidural abscess [15].
Gadolinium-enhanced MRI is the preferred method to

detect epidural abscess or vertebral osteomyelitis/discitis
because of its high sensitivity and specificity [16]. How-
ever, the MRI findings in the early phase of the clinical
course can be insignificant or subtle. Therefore, a repeat
examination should be considered when the initial MRI
finding is not diagnostic for spinal infections [17]. In this
case, we did not use a contrast agent for the initial
evaluation of MRI. Using a contrast agent may have led
to an earlier diagnosis. It is clinically important that a re-
peated MRI and a gadolinium-enhanced MRI may yield
the diagnosis of spinal infections.
As a limitation, we referred to criteria for “Other

Non-Enterobacteriaceae” from the Clinical and Labora-
tory Standards Institute (CLSI) M100, Performance Stan-
dards for Antimicrobial Susceptibility Testing, 23rd
edition to test for antimicrobial susceptibility. At the
period of the case, CLSI M45, Methods for Antimicrobial

Dilution and Disk Susceptibility Testing of Infrequently
Isolated or Fastidious Bacteria, which includes criteria for
P. multocida, was not available.
In conclusion, we presented a case that developed P.

multocida infection without evidence of traumatic ani-
mal contact. This diagnosis was challenging for two rea-
sons: the initial MRI showed no significant finding, and
the symptoms developed atypically with sudden onset.
Repeated MRI examination established the diagnosis of
spinal epidural abscess. The rapid presentation may be
affected by the organisms’ characteristics. We should ob-
tain the patient history of any animal contact at any
time. Spinal infection should be considered even when
an initial MRI finding is not obvious.
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Fig. 1 Sagittal MRIs of the thoracic spine on the eighth hospital day. a T2-weighted image. b T1-weighted image. c T1-weighted image with
gadolinium enhancement. The posterior epidural abscess extends from the Th5 level to the Th6 level (arrow). Internally, there is a high T2/fluid
signal, low T1 and gadolinium-enhancement. An associated mass effect caused spinal canal stenosis and slight compression of the spinal cord,
without cord signal changes

Oh et al. BMC Infectious Diseases          (2019) 19:448 Page 3 of 4



Consent for publication
The patient provided written consent for the publication of the article
including text and any pictures and that the material would be made freely
available on the internet and viewed by the general public.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1Department of General Internal Medicine, Kobe City Medical Center West
Hospital, Hyogo, Japan. 2Department of Orthopedics, Kobe City Medical
Center West Hospital, Hyogo, Japan.

Received: 23 March 2019 Accepted: 15 May 2019

References
1. Wilson BA, Ho M. Pasteurella multocida: from zoonosis to cellular

microbiology. Clin Microbiol Rev. 2013;26:631–55.
2. Byrne FD, Thrall TM, Wheat LJ. Hematogenous vertebral osteomyelitis.

Pasteurella multocida as the causative agent. Arch Intern Med. 1979;139:
1182–3.

3. Hirsch D, Farrell K, Reilly C, Dobson S. Pasteurella multocida meningitis and
cervical spine osteomyelitis in a neonate. Pediatr Infect Dis J. 2004;23(11):
1063–5.

4. Renaud FNR, Bergeron E, Tigaud S, Fuhrmann C, Gravagna B, Freney J.
Evaluation of the new Vitek 2 GN card for the identification of gram-
negative bacilli frequently encountered in clinical laboratories. Eur J Clin
Microbiol Infect Dis. 2005;24:671–6.

5. Hubbert WT, Rosen MN. Pasteurella multocida infections. II. Pasteurella
multocida infection in man unrelated to animal bite. Am J Public Health
Nations Health. 1970;60:1109–17.

6. Armstrong GR, Sen RA, Wilkinson J. Pasteurella multocida meningitis in an
adult: case report. J Clin Pathol. 2000;53:234–5.

7. Per H, Kumandaş S, Gümüş H, Oztürk MK, Coşkun A. Meningitis and
subgaleal, subdural, epidural empyema due to Pasteurella multocida. J
Emerg Med. 2010;39:35–8.

8. O'Neill E, Moloney A, Hickey M. Pasteurella multocida meningitis: case report
and review of the literature. J Inf Secur. 2005;50:344–5.

9. Giordano A, Dincman T, Clyburn BE, Steed LL, Rockey DC. Clinical features
and outcomes of Pasteurella multocida infection. Medicine. 2015;94:e1285–7.

10. Davis DP, Wold RM, Patel RJ, Tran AJ, Tokhi RN, Chan TC, Vilke GM. The
clinical presentation and impact of diagnostic delays on emergency
department patients with spinal epidural abscess. J Emerg Med. 2004;26:
285–91.

11. Berbari EF, Steckelberg JM, Osmon DR. Osteomyelitis. In: Bennett JE, Dolin R,
Blaser MJ, editors. Mandell, Douglas, and Bennett’s principles and practice of
infectious diseases. 8th ed; 2015. p. 1318–27.

12. Weber DJ, Wolfson JS, Swartz MN, Hooper DC. Pasteurella multocida
infections: report of 34 cases and review of the literature. Medicine. 1984;63:
133–54.

13. Abrahamian FM, Goldstein EJC. Microbiology of animal bite wound
infections. Clin Microbiol Rev. 2011;24:231–46.

14. Tunkel AR. Subdural Empyema, Epidural Abscess, and suppurative
intracranial thrombophlebitis. In: Bennett JE, Dolin R, Blaser MJ, editors.
Mandell, Douglas, and Bennett’s principles and practice of infectious
diseases. 8th ed; 2015. p. 1180–2.

15. Rigamonti D, Liem L, Sampath P, et al. Spinal epidural abscess:
contemporary trends in etiology, evaluation, and management. Surg Neurol.
1999;52:189–97.

16. Darouiche RO. Spinal epidural abscess. N Engl J Med. 2006;355:2012–20.
17. Dunbar JA, Sandoe JA, Rao AS, Crimmins DW, Baig W, Rankine JJ. The MRI

appearances of early vertebral osteomyelitis and discitis. Clin Radiol. 2010;
65:974–81.

Oh et al. BMC Infectious Diseases          (2019) 19:448 Page 4 of 4


	Abstract
	Background
	Case presentation
	Conclusions

	Background
	Case presentation
	Discussion and conclusions
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

