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Infection with non-typhoidal Salmonella often results in a self-limited acute gastroenteritis. Extra-intestinal 
Salmonella infection is relatively rare and occurs predominantly in infants and adults with significant under-
lying conditions. We describe a 54-year-old Japanese man with a history of heavy alcohol consumption and 
daily contact with a dog, who developed bacteremia complicated by vertebral osteomyelitis, spinal epidural 
abscess, and meningitis, due to Salmonella enterica serotype Enteritidis. This case suggests that Salmonella 
should be considered as an etiologic pathogen in adult patients with perivertebral infection or meningitis.
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INTRODUCTION

Salmonella enterica serotype Enteritidis (SE)  is most 
often a  foodborne  infection associated with poorly 
prepared or raw egg or poultry.  It may also be con-
tracted from pet animals and contaminated pet food 
[1]. Infection with non-typhoidal Salmonella most often 
manifests as a self-limited acute gastroenteritis. Among 
immunocompetent  individuals with Salmonella  infec-
tion, 1-4% has positive blood cultures. Extra-intestinal 
forms of SE  infection, with or without bacteremia, 
are relatively uncommon and predominantly occur in 
patients with significant underlying disease. Collagen 
disease, malignancy, diabetes mellitus, human immu-
nodeficiency virus  (HIV)  infection,  immunosuppres-
sive  therapy, and sickle cell disease are considered  to 
be predisposing  factors. We describe  a 54-year-old 
Japanese man with a history of heavy alcohol  con-
sumption and daily contact with a dog, who developed 
not only bacteremia, but also vertebral osteomyelitis, 
spinal epidural abscess, and meningitis due to SE. To 
the best of our knowledge,  this  is  the first  report of 
meningitis, osteomyelitis, and spinal epidural abscess, 
due to non-typhoidal Salmonella in an adult. 

CASE REPORT

A 54-year-old Japanese man was admitted to Tokai 
University hospital with a 5-day history of  loose stool 
followed by fever and severe low back pain. He report-
ed living at home with a pet dog that was kept indoors. 
He denied eating raw eggs, uncooked eggs, or poultry, 
and having a contact with animals such as rodents or 
amphibia other  than dogs. His past medical history 
was unremarkable except for a history of heavy alcohol 
consumption, equivalent  to 140 g of alcohol per day, 
for more than 20 years. On admission, he was mildly 
confused during conversation and his temperature was 

38.5°C. Physical examination was unremarkable with 
no sign of hepatosplenomegaly, palmar erythema, or 
spider angioma. Neurological  examination  revealed 
no  focal deficit;  however, neck  stiffness,  and both 
Kernig’s and Laségue’s sign were present. Laboratory 
examinations  revealed  the  following: white  blood 
cell  count, 4,700/µL (83% neutrophils and 8%  lym-
phocytes); hemoglobin, 15.4 g/dL; platelets, 6 × 104/
µL; erythrocyte sedimentation rate (ESR), 44 mm/h; 
Immunoglobulin G (IgG), 1620 mg/dL; IgA 783 mg/
dL; and  IgA, 69 mg/dL. The antibody against HIV 
was negative. Lumbar puncture yielded cloudy cere-
brospinal fluid (CSF). Glucose, protein, and leukocyte 
count in the CSF were 54 mg/dL (concomitant blood 
glucose 130 mg/dL), 901 mg/dL, and 587/µL (95% 
neutrophils,  1%  lymphocytes),  respectively. A plain 
lumbar spine radiograph did not show any destructive 
changes. However, MRI  showed decreased  signal  in-
tensity in the vertebral bodies of L3-S2 and the L4/5 
disc on T1-weighted  images and  increased  intensity 
on T2-weighted  images. Spinal  epidural abscess was 
seen adjacent  to  the L4/5 disc  lesion, with peripheral 
enhancement by gadolinium on T1-weighted  images 
(Figure). MRI of brain was unremarkable. Empiric 
antibiotic treatment was started soon after all cultures 
were taken. CSF, blood, and stool cultures showed the 
growth of SE sensitive to b-lactam and new quinolone 
antibiotics. Minimal  inhibitory concentrations  (MIC) 
of antibiotics were as follows: ampicillin 0.25 µg/mL, 
cefazolin 8µg/mL, norfloxacin 4µg/mL. The results 
of MIC were exactly the same among sites of samples. 
Antibiotics were changed to 300 mg ciprofloxacin and 
2 g ceftriaxone given  intravenously every 12 hours, 
after  culture  results became available. The patient’s 
temperature  and mental  state  improved promptly. 
Thereafter, he mentioned he  slept  together with his 
dog  in  the  same bed. Repeated blood and CSF cul-
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Figure	 T1-weighted  MRI  scan  of  a  patient  with  a  spi-
nal  epidural  abscess,  adjacent  to  L4/5  discitis, 
which showed peripheral enhancement by gadolini-
um-DTPA at the level of L3 to S2.

tures became sterile after a week of treatment and the 
absolute lymphocyte counts were normalized to greater 
than 2,000/µL. Intravenous ceftriaxone and ciproflox-
acin were discontinued after 2 weeks of treatment and 
oral ciprofloxacin was continued for 3 months. After 
3 months of oral antibiotic  treatment,  the ESR nor-
malized and the spinal epidural abscess was no longer 
apparent on repeat MRI. He was discharged with no 
neurologic sequelae.

DISCUSSION

Etiologic pathogens for pyogenic vertebral osteomy-
elitis of hematogenous origin have been well described 
in  the  literature. Staphylococcus aureus  accounts  for 
50-80% of cases. Less  than 1% of patients with os-
teomyelitis have Salmonella as  the causative agent  [2]. 
Osteomyelitis due to Salmonella occurs predominantly 
in  individuals with significant underlying conditions, 
such as  collagen disease, malignancy, diabetes mel-
litus, or  sickle cell disease. The relationship between 
sickle  cell  disease  and Salmonella  osteomyelitis has 
long been  recognized. More  than 70% of  cases  of 
osteomyelitis  seen  in patients with  sickle cell disease 
are due  to Salmonella  [3]. However,  the mechanism 
for  the  increased susceptibility  to Salmonella  in sickle 
cell patients  is not completely understood. There have 
been only 18 cases of vertebral osteomyelitis due  to 
Salmonella in the absence of sickle cell disease reported 
over the last three decades [2, 4-19]. The lower thoracic 
spine was most often affected followed by the lumbar 
spine  [7]. Only  two cases had cervical  spine  involve-
ment. In terms of predisposing conditions, two patients 
had diabetes mellitus,  one had  leukemia,  one had 
collagen disease, one had alcoholism, and three cases 

were reported from an endemic area. 
In an experimental model,  alcohol was  shown  to 

have deleterious  effects  on  leukocyte mobilization, 
phagocytosis,  intracellular killing of bacteria,  and 
T-helper  1  lymphocytes-mediated  cellular  response 
[15-17].  In  our patient,  heavy  alcoholic  consump-
tion and close contact with his dog were considered 
to  contribute  to  the  development  of  his  extensive 
Salmonella infection,  similar  to  a  case  reported 
by Akagi  et al.  [18].  The  estimated prevalence  of 
Salmonella infection  in healthy dogs  is 1-36%, which 
is  higher  than  expected.  Contaminated  raw  food, 
or water,  and  coprophagia  from  infected  rodents 
infected non-typhoidal Salmonella  to most dogs via 
oral  route.  Extra-intestinal  infections were  closely 
related to non-typhoidal Salmonella, mainly Salmonella 
Enteritidis and Salmonella Typhimurium. Non-typhoidal 
Salmonella bacteremias are usually due  to strains en-
coding the spv locus [19]. Resistance to spv-expressing 
Salmonella  causing disseminated  infection appear  to 
require acquired  immunity mediated by CD4+ T cells 
as demonstrated  in mice and by  the high  incidence 
of  spv+non-typhoid Salmonella  bacteremia  in HIV 
infection. Unfortunately, we could not  investigate  the 
SE encoding spv gene in this case. In the multivariable 
model of Canadian SE study [20], there was positively 
association with contact with dogs and SE phage type 
8  (PT8)  infection when compared  to  the non-PT8/
non-PT13a groups while accounting for age and gen-
der  (odds ratio = 2.17, 95% confidence  interval: 1.01-
4.68). Further  investigations are needed  to  confirm 
these findings in other countries or larger cohorts. On 
the other hand, immunocompetent hosts are shown to 
be older and have  symptoms of gastroenteritis more 
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frequently  than immunocompromised hosts,  in adults 
with non-typhoidal Salmonella bacteremia  [21]. This 
concept is consistent with our case, and heavy alcohol 
consumption can affect his macrophage function and 
susceptible to log-term intracellular SE growth in gut, 
leading to secondary bacteremia causing osteomyelitis, 
epidural abscess complicated with meningitis. 

The  formation  of  an  epidural  abscess  due  to 
Salmonella is a rare event. Most cases of cranial epidur-
al abscess due to Salmonella reported to date occurred 
without adjacent osteomyelitis,  suggesting a hematog-
enous spread of  infection.  In contrast, spinal epidural 
abscesses mostly occurred in association with adjacent 
osteomyelitis,  suggesting direct extension of  the  infec-
tion. This may be explained by the presence of infected 
intervertebral discs. Our patient clearly showed signs 
of discitis on MRI, and it  is reasonable to assume the 
drainage of pus from disc led to the formation of the 
spinal epidural abscess. Meningitis due to Salmonella is 
an extremely rare complication and primarily occurs 
in infants with a high mortality rate [22].  It has been 
reported  that  the CSF accounts  for  less  than 1% of 
Salmonella  isolation sites  [23]. Several cases of menin-
gitis caused by Salmonella in adults without significant 
predisposing conditions have been reported  [24-27]. 
However, most were caused by species other  than SE. 
Since meningitis  can occur without  infection of  the 
adjacent tissue, possibly by hematogenous spread,  it  is 
difficult  to  speculate whether meningitis  in our case 
was due to direct extension of the epidural abscess or 
hematogenous spread. 

Despite  the extensive extra-intestinal  involvement, 
our patient was successfully  treated with  intravenous 
antibiotics without  the need for surgical  intervention. 
This may suggest  that  the  lack of  significant under-
lying conditions, besides heavy alcohol consumption, 
had a favorable effect on successful medical treatment. 
In addition,  seeking medical  attention  early  in  the 
course of disease before bone destruction began may 
have also contributed  to  the good result.  It  should be 
emphasized  that Salmonella  should be a differential 
diagnosis in patients with perivertebral infection and/
or meningitis who are alcoholic or have close contact 
with dogs in addition to other predisposing factors. 
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REFERENCES.
1)  Chai  SJ,  White  PL,  Lathrop  SL,  Solghan  SM,  Medus  C , 

McGlinchey BM, et al. Salmonella enterica Serotype Enteritidis: 
Increasing  Incidence of Domestically Acquired  Infections. Clin 
Infect Dis.: 54 Suppl 5: S488-497, 2012. 

2）  Carvell  JE, Maclarnon JC. Chronic osteomyelitis  of  the  tho-
racic spine due to Salmonella  typhi: a case report. Spine. 1981; 
6: 527-530.

3)  Givner LB, Luddy RE, Schwartz AD. Etiology of osteomyelitis in 
patients with major sickle hemoglobinopathies. J Pediatr. 1981; 
99: 411-413.

4)  D’Souza CR, Hopp PG, Kilam S. Osteomyelitis of the spine due 
to Salmonella: case report, review of clinical aspects, pathogensis 

and treatment. Can J Surg. 1993; 36: 311-314.
5)  Sandiford JA, Higgins GA, Blair W. Remote salmonellosis: surgi-

cal masquerader. Am Surg. 1982; 48: 54-58.
6）  Dolan  SA,  Everett  ED,  Harper  MC .  Salmonella  vertebral 

osteomyelitis  treated with cefotaxime. Arch  Intern Med. 1987; 
147: 1667-1668.

7）  Hunt DD. Cervical spondylitis caused by salmonella oranienburg. 
J Bone Joint Surg Am. 1965; 47: 1243-1246.

8）  Jordan  MC,  Kirby  WM.  Pyogenic  vertebral  osteomyeli -
t is .  Treatment  with  antimicrobial  agents  and  bed  rest . 
Arch Intern Med. 1971; 128: 405-410.

9）  Le CT. Salmonella vertebral osteomyelitis:  a  case  report with 
literature review. Am J Dis  Child. 1982; 136: 722-724.

10） Miller ME,  Fogel GR, Dunham WK.  Salmonella  spondyli-
tis. A review and report of  two  immunonologically normal pa-
tients. J Bone Joint Surg Am. 1988; 70: 463-466.

11)  Mnaymneh W. Salmonella  spondylitis. Report of 2 cases. Clin 
Orthop Relat Res. 1977 Jul-Aug; 235-238.

12)  O’Keeffe M, Gleeson D, Lee G, Whelton MJ. Salmonella agona 
osteomyelitis of spine. Ir J Med Sci. 1978; 147: 36-37.

13)  Ortiz-Neu C, Marr JS, Cherubin CE, Neu HC. Bone and joint 
infections due to Salmonella. J Infect Dis. 1978; 138: 820-828.

14)  Schweitzer G, Hoosen GM, Dunbar JM. Salmonella typhi spon-
dylitis: an unusual presentation. S Afr Med J. 1971; 45: 126-128.

15)  Brayton RG, Stokes PE, Schwartz MS, Louria DB. Effect  of 
alcohol and various diseases on  leukocyte mobilization, phago-
cytosis and  intracellular bacterial killing. N Engl J Med. 1970; 
282: 123-128.

16)  Sibley DA, Osna N, Kusynski C, Wilkie L, Jerrells TR. Alcohol 
consumption  is associated with alterations  in macrophage re-
sponses to interferon-γ and infection by Salmonella typhimurium. 
FEMS Immunol Med Microbiol 2001; 32: 73-83.

17)  Waltenbaugh C, Vasquez K, Peterson JD. Alcohol consumption 
alters antigen-specific Th1 responsed: mechanisms of deficit and 
repair. Alcohol Clin Exp Res. 198; 22: 220S-223S. 

18)  Akagi S, Shimada H, Kato I, Saito T, Ogawa R. Cervical spon-
dylitis  and epidural  abscess  caused by Salmonella  enteritidis 
with tetraplegia. Orthopedics. 1998; 21: 1289-1291.

19)  Varga C, Middleton D, Walton R, Savae R, Tighe M-K, Allen 
V, et al. Evaluating risk factors for endemic human Salmonella 
Enteritidis  infections with different phage  types  in Ontario, 
Canada  using multinomial  logistic  regression  and  a  case-
case  study approach. BMC Public Health. 2012; 12: 866. doi: 
10.1186/1471-2458-12-866.

20) Guiney DG, Fierer J. The Role of  the spv Genes  in Salmonella 
Pathogenesis. Front Microbol 2011; 2: 129. 

21)  Ramos JM, Garcia-Corbeira P, Aguado JM, Arjona R, Ales JM, 
Soriano F. Clinical significance of primary vs. secondary bacte-
remia due  to nontyphoid Salmonella  in patients without AIDS. 
Clin Infect Dis 1994; 19: 777-780. 

22)  Denis F, Badiane S, Chiron JP, Sow A, Mar ID. Salmonella men-
ingitis in infants. Lancet. 1977; 1: 910.

23)  Saphra I, Manter JW. Clinical manifestations of salmonellosis in 
man: an evaluation of 7779 human infections  identified at  the 
New York Salmonella Center. N Engl J Med. 1957; 256: 1128-
1134.

24)  Hardy C, Bansal A, Lowes JA, George CF. Salmonella meningitis 
following treatment of enteritis with neomycin. Postgrad Med J. 
1984; 60: 284-286. 

25)  Kauffman CA, St Hilaire RJ. Salmonella meningitis. Occurrence 
in an adult. Arch Neurol. 1979; 36: 578-580.

26） Pasquier F, Catanzariti JF, Petit H. Meningitis caused by Salmonella 
enteritidis in an adult. Acta Clin Belg. 1992; 47: 215-216.

27) Ellis ME, Smith CC, Reid TM, Porter  IA. Chloramphenicol-
resistant Salmonella typhimurium meningitis in an adult. Br Med 
J (Clin Res Ed). 1981; 283: 273.


