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Bacillus cereus is a widespread organism in nature 
and a member of the B. cereus group of catalase- 
positive, aerobic, spore-forming, Gram-positive bacilli. 
B. cereus found in blood is often dismissed as a 
contaminant in the absence of repeated isolation 
from multiple cultures. Soft tissue and bone infection 
due to B. cereus have been associated with trauma, 
intravenous drug use, and an immunocompromised 

state. We report a very late prosthetic joint infection 
of the hip joint and consequent bacteremia caused 
by B. cereus, which occurred 13 years after total hip 
replacement surgery in the absence of recent trauma 
or intervention. (Ann Clin Microbiol 2016;19:54-57)
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INTRODUCTION

Bacillus cereus is a widespread organism in nature and one 

of the B. cereus group, which is catalase-positive, aerobic, 

spore-forming gram-positive bacilli [1]. B. cereus rarely causes 

severe infections such as bacteremia or endocarditis and most of 

them are central line-related infections [2]. B. cereus from blood 

has been easily dismissed as a contaminant without repeated 

blood isolation from multiple cultures. Soft tissue and bone in-

fection due to B. cereus has been associated with trauma, intra-

venous drug use, and immune compromised states [3]. We re-

port very late prosthetic joint infection at hip joint and con-

sequent bacteremia by B. cereus, which occurred in the 13 years 

after post total hip replacement operation without recent history 

of trauma or intervention. This is very rare case of late pros-

thetic joint infection by B. cereus, necessitating caution to dis-

criminate true infection from contamination of B. cereus. 

CASE REPORT

We report very late prosthetic joint infection at hip joint and 

consequent bacteremia by B. cereus, which occurred in the 13 

years after post-total hip replacement. A 61-year-old female 

with underlying diabetes mellitus and heart failure was admitted 

to the orthopedic ward for evaluation of left hip pain with an 

impression of prosthetic joint infection. This patient had under-

gone total left hip replacement due to pyogenic sequelae of hip 

13 years earlier. Laboratory tests showed neutrophilia (WBC 

13.40×109/L, neutrophil 77.5%), increased erythrocyte sed-

imentation rate (40 mm/hr) and increased C-reactive protein 

(19.76 mg/dL). 

On the second day of her admission, she developed fever 

with temperature to 38.4oC and gram-positive bacilli were iso-

lated from one aerobic bottle in total six blood bottles (three 

aerobic and three anaerobic), which identified as Bacillus spe-

cies by MicroScan Pos Combo Panel Type 39 (Siemens, 

Munchen, Germany). Antimicrobial susceptibility cannot be 



 Jihye Ha, et al. : Late Prosthetic Joint Infection and Bacteremia by Bacillus cereus 55

Fig. 2. Clustered Gram-positive bacilli in fibrinous exudate (Gram stain, ×400, ×1,000).

Fig. 1. Polymorphonuclear leukocytes and nuclear debris with fibrinous
exudate (Hematoxylin-esoin stain, ×400).

done due to lack of standardization. WBC or organisms was not 

shown in Gram stain of synovial fluid but Gram positive bacilli 

was cultured in synovial fluid and identified as Bacillus species. 

The 1522-bp portion of the 16S rRNA gene was amplified from 

plate-grown bacteria by using forward (AGAGTTTGATCCT 

GGCTCAG) and reverse (AAGGAGGTGATCCAGCCGCA) 

primers. The sequence was compared with National Center for 

Biotechnology Information GenBank entries by using the 

BLAST algorithm. Definite prosthetic joint infection was con-

firmed by B. cereus isolations from two more separate synovial 

fluid obtained by arthrocentesis. On the 5th day of her admis-

sion, removal of implant with synovectomy was done and se-

vere tissue adhesion and abscess discharge were noted at oper-

ation site. Polymorphonuclear leukocytes infiltration (Fig. 1) and 

clustered gram-positive bacilli in fibrinous exudate (Fig. 2) were 

seen in Gram stain of hip joint tissue section. Closed fractures 

of other parts of femur were removed by arthrotomy. Intravenous 

cefazolin and amikacin were given empirically during the first 

five days and it changed to vancomycin after B. cereus 

isolations. The patient showed good clinical response in eight 

days after definite therapy (vancomycin). 

DISCUSSION

The Genus Bacillus includes B. cereus, B. mycoides, B. pseu-
domycoides, B. thuringiensis, B. weihenstephanensis, and B. an-
thracis, which are rarely associated with disease, except species 

of the B. cereus group. The capability for spore formation en-

ables Bacillus spp. to exhibit incredible longevity, so Bacillus 

spp. can be found in virtually every type of environment [4]. B. 
cereus can produce β-lactamases and they can be resistant to 

penicillins and the third-generation cephalosporins, so vancomy-

cin is generally considered the preferred antibiotic choice [5]. 

B. cereus is a well-known cause of food poisoning and in-

volved in both nosocomial outbreaks and pseudoepidemics asso-

ciated with disinfectants, gloves and blood culture media con-

taminated by B. cereus [6]. Nosocomial outbreaks due to con-

taminated medical equipment such as ventilators and dialysis 

circuits were also reported [7]. Regarding orthopedic infections, 
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B. cereus could be suspected of causative agent when associated 

with trauma [8]. 

In this case, the isolation of B. cereus from synovial fluid was 

thought to be uncommon because the patient had no recent his-

tory of trauma or intervention. In this case report, the patient 

had hip arthroplasty thirteen years ago but majority of postop 

prosthetic joint infection occurs within the first 30 days of sur-

gery (85%, median 14 days) and infections after first year were 

diagnosed between 2 and 10 years after the surgery [9]. One 

possible explanation is that the implant material had been per-

sistently colonized with B. cereus for thirteen years via biofilm 

forming potential of spores and vegetative cells of Bacillus spe-

cies [10]. Biofilms on surfaces of implants, which are complex 

communities of microorganisms embedded in an extracelluar 

matrix, are resistant to even adequate antibiotic therapy and re-

sult in false negative culture results [11].

Staphylococcus aureus and coagulase negative staphylococci 

have been known as common etiologic agents of prosthetic joint 

infection [12] but Bacillus spp. is not. There few reports of B. 
cereus infection other than food-poisoning. Akesson et al. [8] 

reported that B. cereus were isolated from postoperative and 

post-traumatic wounds in twelve patients with clinical infection 

signs. Dubouix et al. [13] reported forty-one B. cereus infected 

cases, which were suspected of terrestrial environmental con-

tamination before admission. Gallo et al. [14] reported two cul-

ture-negative cases of orthopedic-implant-related infection that 

demonstration of B. cereus using a PCR-mass spectrometric 

technology and bacterial fluorescence in situ hybridization 

(FISH) of tissue. This case shows the difficulty to diagnose bio-

film-associated orthopedic implant infection with conventional 

microbiological culture methods. The direct species-specific flu-

orescence in situ hybridization (FISH) can visualize B. cereus 

biofim in this study. In Korea there are two cases of post-

traumatic B. cereus endophthalmitis [15] and one case of B. cer-
eus pneumonia with bacteremia [3]. 

In conclusion, we report very late prosthetic joint infection at 

hip joint and consequent bacteremia by B. cereus, which oc-

curred after 13 years post total hip replacement operation with-

out recent history of trauma or intervention. This is rare case of 

very late prosthetic joint infection by B. cereus, necessitating 

caution to discriminate true infection from contamination of B. 
cereus.

REFERENCES

1. Logan NA, Popovic T, Hoffmaster A. Bacillus and other aerobic 
endospore-forming bacteria. In: Murray PR, Baron EJ, Jorgensen 
JH, et al, eds. Manual of Clinical Microbiology. Washington, DC; 
ASM Press, 2007:455.

2. Kuroki R, Kawakami K, Qin L, Kaji C, Watanabe K, Kimura Y, 
et al. Nosocomial bacteremia caused by biofilm-forming Bacillus 
cereus and Bacillus thuringiensis. Intern Med 2009;48:791-6.

3. Park JH, Jang AS, Han SW, Kim YC, Lee KR, Park SH, et al. 
A case of bacillus cereus infection with pneumonia and bacteremia. 
Tuberc Respir Dis 2000;49:780-4.

4. Nicholson WL, Munakata N, Horneck G, Melosh HJ, Setlow P. 
Resistance of Bacillus endospores to extreme terrestrial and 
extraterrestrial environments. Microbiol Mol Biol Rev 2000;64: 
548-72.

5. Luna VA, King DS, Gulledge J, Cannons AC, Amuso PT, Cattani 
J. Susceptibility of Bacillus anthracis, Bacillus cereus, Bacillus 
mycoides, Bacillus pseudomycoides and Bacillus thuringiensis to 
24 antimicrobials using sensititre automated microbroth dilution 
and Etest agar gradient diffusion methods. J Antimicrob 
Chemother 2007;60:555-67.

6. Noble RC and Reeves SA. Bacillus species pseudosepsis caused 
by contaminated commercial blood culture media. JAMA 
1974;230:1002-4.

7. Curtis JR, Wing AJ, Coleman JC. Bacillus cereus bacteraemia. A 
complication of intermittent haemodialysis. Lancet 1967;1:136-8.

8. Akesson A, Hedström SA, Ripa T. Bacillus cereus: a significant 
pathogen in postoperative and post-traumatic wounds on ortho-
paedic wards. Scand J Infect Dis 1991;23:71-7.

9. Lamagni T. Epidemiology and burden of prosthetic joint 
infections. J Antimicrob Chemother 2014;69 Suppl 1:i5-10.

10. Lindsay D, Brözel VS, Von Holy A. Biofilm-spore response in 
Bacillus cereus and Bacillus subtilis during nutrient limitation. J 
Food Prot 2006;69:1168-72.

11. Costerton JW. Biofilm theory can guide the treatment of 
device-related orthopaedic infections. Clin Orthop Relat Res 
2005;7-11.

12. Peel TN, Cheng AC, Buising KL, Choong PF. Microbiological 
aetiology, epidemiology, and clinical profile of prosthetic joint 
infections: are current antibiotic prophylaxis guidelines effective? 
Antimirob Angents Chemother 2012;56:2386-91.

13. Dubouix A, Bonnet E, Alvarez M, Bensafi H, Archambaud M, 
Chaminade B, et al. Bacillus cereus infections in traumatology- 
orthopaedics department: retrospective investigation and improve-
ment of healthcare practices. J Infect 2005;50:22-30.

14. Gallo PH, Melton-Kreft R, Nistico L, Sotereanos NG, Sewecke JJ, 
Stoodley P, et al. Demonstration of Bacillus cereus in orthopaedic- 
implant-related infection with use of a multi-primer polymerase 
chain reaction-mass spectrometric assay: report of two cases. J 
Bone Joint Surg Am 2011;93:e85.

15. Kim MJ, Chang BH, Kim IC, Lee DW, Ahn M. Posttraumatic 
Bacillus cereus endophthalmitis. J Korean Ophthalmol Soc 2005; 
46:1597-604.



 Jihye Ha, et al. : Late Prosthetic Joint Infection and Bacteremia by Bacillus cereus 57

=국문초록=

16S rRNA 염기서열분석과 조직 병리소견으로 진단된 
Bacillus cereus 에 의한 인공관절 감염과 균혈증

1연세대학교 의과대학 진단검사의학교실, 국민건강보험공단 일산병원 2병리과, 3정형외과, 4진단검사의학과

하지혜1, 박유진1, 김의정2, 오현철3, 김영아4

Bacillus cereus는 B. cereus group 중의 하나로 자연에 널리 분포하며, catalase 양성, 호기성, 아포생성, 그람양성 간균이다. 

혈액에서 B. cereus가 분리되면 여러 번 시행한 배양에서 반복 분리되지 않으면 흔히 오염으로 간주되기 쉽다. B. cereus
에 의한 연조직이나 골감염은 흔히 외상이나 정맥약물 투여나 면역저하와 관련이 있다. 저자들은 고관절의 인공관절 

수술 후 13년이나 지나 최근 외상력이나 중재술과 관련 없이 발생한 매우 드문 B. cereus 인공관절 감염과 패혈증을 보고

한다. [Ann Clin Microbiol 2016;19:54-57]
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