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Introduction

Salmonellae have been recognized as rare etiological

organisms causing osteomyelitis for one hundred years,

accounting for 0.5% of all cases (1). It is known that

Salmonella osteomyelitis usually develop in patients with

sickle cell anemia or other immunocompromised condi-

tions, such as connective tissue disorders or hematological

malignancies (2). Salmonella enterica serovar Othmar-

shcen is a relatively rare serovar which has been isolated

from humans in Korea and rarely cause illness in human.
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Outbreaks caused by S. Othmarschen were reported in

both hospital setting and community (3, 4).

We describe here the first case of vertebral osteo-

myelitis which was caused by S. Othmarschen in a

patient with no underlying conditions.

Case report

A 34-year old man presented to the hospital with a

1-week history of left lower back pain and pleuritic chest

pain accompanied by fever and chills. No clinically evident

systemic or gastrointestinal illnesses were shown pre-

ceding the onset of the symptom. His past medical history

was not significant except for congenital block vertebrae

on the T10-11 vertebrae which had previously been found

in a routine radiological examination. He took antipyretics
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Salmonellae have been recognized as uncommon etiological organisms causing osteomyelitis in

patients with sickle cell anemia and other immunocompromised conditions. A 34-year old man

who had no underlying illness except for congenital block vertebrae at T10-11 vertebrae was
admitted to the hospital due to lower back pain and fever for a week. Vertebral osteomyelitis was

diagnosed and surgical drainage was performed. Salmonella enterica serovar Othmarschen was
isolated from the drained pus. Therapy with ciprofloxacin for 8 weeks was successful without

relapse. We describe here a case of vertebral osteomyelitis which was caused by S. Othmarschen
in an immunocompetent patient.
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and analgesics for 2 days due to pain and chills. He didn't

have any hematological or immune disorders.

On physical examination, he appeared acutely ill and

had slight tenderness in his left costovertebral angle and

lower back. On auscultation, the sound of his breath was

weak in the left lung field. Other physical findings were

negative. The blood pressure was 140/68 mmHg, pulse

rate 115/minute, respiratory rate 24/minute and body tem-

perature 39.7℃. The white blood cell count was 13,410/

mm
3
, with 86.3% neutrophils, 6.5% lymphocytes, and 7.1%

monocytes. A urinalysis was normal. The level of aspar-

tate aminotransferase and alanine aminotransferase were

34 IU/L and 58 IU/L, respectively. The antibody for

human immunodeficiency virus was negative. A Widal

test was negative. His hemoglobin electrophoresis showed

a normal pattern. The erythrocyte sedimentation rate was

44 mm/h and C-reactive protein was 19.5 mg/dL. Plain

roentgenograms and magnetic resonance image of the

chest and thoracolumbar spine revealed congenital block

vertebrae in T10-11 with paravertebral abscesses and left

pleural effusion (Fig. 1). Thoracentesis was performed and

pleural fluid analysis revealed the white blood cell count

of 4,480/mm
3
, with 55% neutrophils and 25% lymphocytes.

The levels of lactate dehydrogenase, protein, and adeno-

sine deaminase levels of pleural fluid were 1,374 U/L, 4.6

g/dL, and 92 IU/L, respectively. No bacteria, including

acid fast bacilli, was isolated in cultures. A transthoracic

echocardiogram showed no valvular vegetations.

Costotransversectomy and pus drainage were per-

formed on the third day of hospitalization and S. Othmar-

schen (Group C) was isolated from the drained pus. The

serotypes of the O and H antigen were determined by the

method of slide agglutination and the Kaufman-White

scheme, respectively (5, 6). The organism was susceptible

to ampicillin, cefotaxime, and ciprofloxacin. No organisms

were isolated in blood, urine or stool cultures. Stain and

culture for acid fast bacilli and the polymerase chain

reaction for Mycobacterium tuberculosis were also ne-

gative.

Intravenous ciprofloxacin (200 mg every 12 hours) was

given and continued for 4 weeks. The fever disappeared

on the seventh day. He was prescribed a 4 week course

of oral ciprofloxacin after discharge. The patient's condi-

tion improved and there were no evidence of relapse for

1 year after 8 weeks of antibiotic therapy.

Discussion

Salmonellae cause a broad spectrum of human illnesses,

such as enteric fever, gastroenteritis, bacteremia, and local

infections. Salmonella vertebral osteomyelitis has been

uncommon. Osteomyelitis in nontyphoidal salmonellosis

was reported in 0.75% of cases (59 of 7,779) and spine was

the most frequently involved site (7). Among Salmonella

osteomyelitis, 22.6% of cases (34 of 150) had vertebral

involvement (8). Santos EM and Sapico FL reviewed 46

Salmonella vertebral osteomyelitis cases in the literature,

including their 2 cases, and reported that most patients

(54%) had underlying conditions, which included athero-

sclerosis (28%), sickle-cell disease (13%), diabetes (11%),

Figure 1. Chest PA (A) on admission shows a paravertebral mass and left pleural effusion (arrow). A magnetic
resonance image (B) shows congenital block vertebrae in T10-T11, paravertebral abscesses and retroperitoneal fluid
collection (arrows).
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collagen diseases (6%), liver cirrhosis (6%), and achlorhy-

dria (6%) (9). However, a significant number (46%) did

not have any predisposition. Trauma and preexisting bone

diseases have been mentioned as predisposing factors in

some cases, but there was no convincing evidence of a

strong association (10). The present patient had no

underlying disorders except for congenital block vertebrae

in the T10-11 vertebrae.

Salmonella enterica serovar Typhi, Salmonella enterica

serovar Paratyphi, and diverse non-typhoidal salmonellae

are known to cause vertebral osteomyelitis (9). Human

diseases caused by S. Othmarschen were reported as

outbreaks in a hospital and in community (3, 4). The S.

Othmarschen outbreak in Korea was related to food

poisoning and the main clinical feature was gastroen-

teritis (4). There were no preceding gastrointestinal sym-

ptoms or any epidemiological features implying asso-

ciation with an outbreak in the present case. Moreover, we

could not find any cases of osteomyelitis caused by S.

Othmarschen in the literature. To the best of our knowle-

dge, this is the first case report in which S. Othmarschen

caused vertebral osteomyelitis.

It has been reported that most patients with pyogenic

vertebral osteomyelitis are admitted with an initial com-

plaint of back or neck pain (11). Fever is usually low

grade or absent but it is an important factor that may help

in the early diagnosis of infection. A prompt and appro-

priate workup is needed. Diarrhea is an uncommon symp-

tom but when it is present, it may be a clue to an enteric

pathogen (9). Chest symptoms due to pleural effusion are

unusual. Shimada T et al. reported a case of vertebral

osteomyelitis caused by Salmonella enterica serovar

Newport associated with a bilateral pleural effusion in a

leprous patient (12). Similarly, Gupta SK et al. also

reported a case of vertebral osteomyelitis due to Sal-

monella species that was associated with pleural effusion

in an immunocompetent patient (13). In our case, the

patient had pleuritic chest pain and a chest roentgenogram

showed a paravertebral mass and pleural effusion. Pleural

effusion and chest symptoms in thoracic vertebral osteo-

myelitis may be a result of a reactive pleuritis as the

pleura is close to the thoracic vertebrae (13).

The choice of antibiotic therapy is guided by the results

of in vitro sensitivity tests. It has been reported that

Salmonella vertebral osteomyelitis can be cured by using

single or various combinations of antibiotics (9). More

recent reports on Salmonella vertebral osteomyelitis have

described success with the use of fluoroquinolones. Fluo-

roquinolones have the advantage of requiring less frequent

dosages and good oral absorption. Ciprofloxacin has the

ability to penetrate macrophages, which is important in

killing intracellular salmonellae (14). Also, the efficacy of

oral ciprofloxacin for the treatment of bone infection has

been well documented (15). The duration of antibiotic

treatment is of paramount importance. Patients 50 years

of age or older who have underlying predisposing condi-

tions may need more than 8 weeks of therapy (9). Our

patient was also treated with ciprofloxacin for 8 weeks

and there was no evidence of relapse.

Here we report that osteomyelitis can be caused by S.

Othmarschen. As it is known to be uncommon in im-

munocompetent patients, we should be aware of conti-

nuous fever, lower back pain and pleuritic chest pain in

these patients, which will facilitate early diagnosis and

treatment.

References

1) Ortiz-Neu C, Marr JS, Cherubin CE, Neu HC. Bone

and joint infections due to Salmonella. J Infect Dis

138:820-8, 1978

2) Givner LB, Luddy RE, Schwartz AD. Etiology of

osteomyelitis in patients with major sickle hemo-

globinopathies. J Pediatr 99:411-3, 1981

3) Morosini MI, Blázquez J, Negri MC, Canton R, Loza

E, Baquero F. Characterization of a nosocomial

outbreak involving an epidemic plasmid encoding for

TEM-27 in Salmonella enterica subspecies enterica

serotype Othmarschen. J Infect Dis 174:1015-20, 1996

4) Kim S, Choi YG, Eom JW, Oh TJ, Lee KS, Kim SH,

Lee ET, Park MS, Oh HB, Lee BK. An outbreak of

Salmonella enterica serovar Othmarschen at a funeral

service in Guri-si, South Korea. Jpn J Infect Dis 60:

412-3, 2007

5) Tsang RS, Chan KH, Lau NW, Choi DK, Law DK,

Ng MH. Characterization of murine monoclonal anti-

bodies against serogroup B salmonellae and appli-

cation as serotyping reagents. J Clin Microbiol 29:

1899-903, 1991

6) Kauffmann F. Serollgical diagnosis of salmonella

Vertebral osteomyelitis due to Salmonella Othmarschen Vol.40, No.4, 2008 239



species. Kauffmann-White-Schema, Copenhagen, Den-

mark, Munksgaard, 1972

7) Saphra I, Winter JW. Clinical manifestations of sal-

monellosis in man; an evaluation of 7779 human

infections identified at the New York Salmonella

Center. N Engl J Med 256:1128-34, 1957

8) Cohen JI, Bartlett JA, Corey GR. Extra-intestinal

manifestations of salmonella infections. Medicine

(Baltimore) 66:349-88, 1987

9) Santos EM, Sapico FL. Vertebral osteomyelitis due

to salmonellae: report of two cases and review. Clin

Infect Dis 27:287-95, 1998

10) D'Souza CR, Hopp PG, Kilam S. Osteomyelitis of the

spine due to Salmonella: case report, review of

clinical aspects, pathogenesis and treatment. Can J

Surg 36:311-4, 1993

11) Silverthorn KG, Gillespie WJ. Pyogenic spinal osteo-

myelitis: a review of 61 cases. N Z Med J 99:62-5,

1986

12) Shimada T, Nishimura Y, Kimura G, Eto S, Tomita

K. Vertebral osteomyelitis presenting with bilateral

pleural effusions in a leprous patient. Diagn Micro-

biol Infect Dis 24:101-3, 1996

13) Gupta SK, Pandit A, White DG, Evans PD. Sal-

monella osteomyelitis of the thoracic spine: an

unusual presentation. Postgrad Med J 80:110-1, 2004

14) Easmon CS, Crane JP. Uptake of ciprofloxacin by

macrophages. J Clin Pathol 38:442-4, 1985

15) Fong IW, Ledbetter WH, Vandenbroucke AC, Simbul

M, Rahm V. Ciprofloxacin concentrations in bone and

muscle after oral dosing. Antimicrob Agents Che-

mother 29:405-8, 1986

240 Infection and Chemotherapy:Vol.40, No.4, 2008



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


