DISPATCHES

Investigation of Possible
Intraoperative Transmission of
Brucella melitensis, Slovenia

Igor Potpari¢, Klemen Bosnjak, Jana Avbersek, Bojan Papi¢, PetravBogovié, Polona Maver
Vodi¢ar, Martin Sagadin, Mateja Pir§, MiSa Korva, Tatjana Avsi¢-Zupanc, Miha Vodi¢ar

We report possible intraoperative transmission of Bru-
cella melitensis in Slovenia, likely caused by aerosolized
particles during wound irrigation. Whole-genome multilo-
cus sequence typing revealed that isolates from the pa-
tient and the surgeon belonged to the same transmission
cluster, differing by 1 allele. Our findings raise awareness
of occupational risks faced by orthopedic surgeons.

Brucellosis causes >500,000 reported cases world-
wide and is endemic in the Balkans, Central Asia,
India, Central and South America, and the Middle
East (1,2). Brucellosis is caused by gram-negative in-
tracellular bacteria of the genus Brucella, most often
Brucella melitensis (1). The primary routes of infec-
tion include having direct contact with infected ani-
mals, consuming unpasteurized dairy products or or
undercooked meat of infected animals, and, in rare
cases, aerosol inhalation (3,4).

The prevailing symptoms of brucellosis are fe-
ver, night sweats, arthralgia, malaise, headache, and
fatigue. Because of nonspecific symptoms and often
prolonged incubation period, brucellosis presents
a diagnostic challenge, particularly for healthcare
providers in nonendemic areas where cases occur
sporadically (1-3). Infection frequently affects osteo-
articular structures; spinal involvement is estimated
in 54% of brucellosis cases, mainly manifesting as
spondylitis or spondylodiscitis (3,5). Animal-to-hu-
man transmission is most frequent in veterinary and
agricultural workers; however, direct patient-to-pa-
tient transmission is rare. Laboratory workers face an
increased occupational risk; most reported cases are
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linked to handling Brucella isolates on an open labora-
tory bench (6).

In Slovenia, brucellosis cases are rare and mostly
imported from the Balkans. Healthcare workers re-
ported only 12 cases of brucellosis in Slovenia during
2017-2022, with 6 of those cases diagnosed in 2019
(7). We report possible intraoperative transmission of
B. melitensis from patient to surgeon in Slovenia.

The Study
A 64-year-old woman with a history of back pain
sought treatment at University Medical Center Ljublja-
na (Ljubljana, Slovenia), where physicians observed
acute-onset left-sided femoralgia and motor deficit in
the left foot dorsiflexion. Magnetic resonance imaging
revealed a herniated disk at L4-5 and L5 neuroforami-
nal stenosis, prompting left-sided L4-5 discectomy
and L5 foraminotomy. Postoperatively, the patient re-
ported only a slight reduction in pain, despite uncom-
plicated rehabilitation. At 1-year follow-up, the patient
reported persistent pain, following the preoperative
pattern. Follow-up imaging, including radiography
and magnetic resonance imaging, revealed a collapsed
L4-5 disk and L4 anterolisthesis, accompanied by a
minor seroma at the surgical site. Thus, surgeons per-
formed an L4-5 posterior spinal fusion 20 months after
the initial surgery, yielding a satisfactory recovery and
hospital discharge of the patient 1 week after surgery.
At 1-month follow-up, physicians observed per-
sistent serous wound drainage, and laboratory results
revealed slightly elevated levels of C-reactive protein
(20 mg/L; reference range <10 mg/L) and erythro-
cyte sedimentation rate (58 mm/h; reference range
<30 mm/h). Leukocyte count remained unremark-
able (7.7 x 10° cells/L; reference range 4.5-11.0 x 10°
cells/L). Surgeons performed a revision surgery with
microbiological sampling, administering amoxicillin
with clavulanic acid and ciprofloxacin empirically.
Laboratory analysis of a subcutaneous tissue sample
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identified B. melitensis, which was further confirmed
by real-time PCR (Appendix, https://wwwnc.cdc.
gov/EID/article/31/10/25-0587-Appl.pdf). Results
of blood analysis showed Brucella IgM and IgG. On
the basis of those results, treating physicians changed
the antibiotic regimen to intravenous gentamicin (240
mg/d) and oral doxycycline (200 mg/d) for 14 days,
followed by doxycycline (200 mg/d) and rifampin
(900 mg/ d) for 6 months. C-reactive protein levels re-
turned to reference range after 1 month.

Detailed retrospective analysis of the patient’s
medical history revealed that she frequently trav-
eled to rural areas of Bosnia and Herzegovina and
occasionally consumed unpasteurized cow milk and
homemade goat cheese. Six months before the initial
surgery, during one of those visits, she had a 5-day fe-
ver accompanied by dry cough and malaise (Figure 1).

Three months after the patient’s initial surgery, the
lead surgeon experienced fever, malaise, and joint pain
lasting 7 days, initially attributed to a viral infection.
He underwent no microbiologic investigation. Nine
months later, the surgeon experienced a recurrence
of fever, malaise, and joint pain; symptoms persisted
and gradually worsened over 9 days. Given his recent
travel to Moldova, the surgeon underwent a compre-
hensive microbiologic investigation, revealing B. meli-
tensis in blood cultures and Brucella spp. antibodies in
the blood sample. After receiving the established an-
tibiotic regimen, he recovered without complications.

6 months before
first surgery

Patient experienced fever lasting 5 days
accompanied by dry cough and malaise

Patient reported only a slight reduction in pain

3 months after
first surgery

Surgeon experienced fever, malaise,
and joint pain lasting 7 days

9 months after
first surgery

Surgeon again experienced fever,
malaise, and joint pain

1 year after
first surgery

Patient reported persistent pain following a
pattern similar prior to the surgery

20 months after

first surgery Second surgery: L4-5 posterior spinal fusion

1 month after

second surgery Revision surgery with microbiological sampling

Intraoperative Transmission of Brucella melitensis

Of note, the surgeon had no travel history to endemic
regions in the previous 2 years, except for Moldova,
and recalled no food source of infection. Retrospective
serologic investigation revealed the absence of Brucella
spp. antibodies in a blood sample taken 1 month before
the initial surgery. Thus, when the surgeon’s laborato-
ry results showed B. melitensis infection following the
third revision surgery, retrospective analysis indicated
that transmission might have occurred during the first
operation. Surgical staff involved in any of the opera-
tions underwent serologic testing, revealing IgG in 1
additional asymptomatic person, who subsequently
received antibiotic treatment.

To confirm this suspected patient-to-surgeon
transmission of B. melitensis, we performed whole-
genome sequencing (WGS) on the isolates from both
the patient and the surgeon, along with 8 additional
human B. melitensis isolates identified in Slovenia
during 2017-2020. To determine the putative geo-
graphic origin of the Slovenia isolates, we included
in the analysis 15 closely related (differing by <80 al-
leles from the Slovenia isolates), publicly available B.
melitensis sequence type 8 genomes belonging to the
Eastern Mediterranean clade (genotype II) (Appendix
Table) (8). All Slovenia isolates were sequence type
8. We observed 3 whole-genome multilocus sequence
typing (wgMLST) clusters (Figure 2), of which 2 also
encompassed publicly available but epidemiologi-
cally unrelated isolates from neighboring countries.

No microbiological
investigation

No microbiological
investigation

Detection of IgM
and 1gG

Detection of Brucella
in blood culture

Discharged after 1 week

Detection of Brucella in
subcutaneous tissue

Detection of IgM
and 1gG

Suspected intraoperative

transmission

Figure 1. Patient-to-surgeon transmission timeline in study investigating possible intraoperative transmission of Brucella

melitensis, Slovenia.
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Two isolates formed no clusters. The isolates from the
patient (BM7) and the surgeon (BM3) formed a com-
mon cluster, differing by only 1 wgMLST allele (Fig-
ure 2). That cluster also encompassed 2 other isolates
(BM9 and BM10) from Bosnia and Herzegovina and
was most closely related (=4 wgMLST allele differ-
ences) to the isolates from Croatia (CVI_6 and CVI_7).
The patients from isolates BM7, BM9, and BM10 re-
ported travel history to Bosnia and Herzegovina, so
we cannot exclude the possibility that their infections
are related. However, the surgeon (isolate BM3) nei-
ther traveled to the Western Balkans (including Bos-
nia and Herzegovina) nor consumed milk or cheese
made from unpasteurized milk from that region.

Conclusions

Most documented cases of brucellosis result from
high-risk exposures or laboratory-acquired infec-
tions (1,6,7); knowledge is limited regarding expo-
sure to Brucella spp. in other hospital settings (8,9).
Although the surgeon in this report strictly followed
standard intraoperative infection control measures,
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we suspect patient-to-surgeon transmission oc-
curred during a discectomy, when wound irrigation
caused small droplets to aerosolize, producing an
environment in which a standard surgical mask pro-
vided insufficient protection.

The overall incidence of human brucellosis in Eu-
rope has declined substantially over the past decade,
but the Mediterranean region remains highly affected
(7) (Appendix). Furthermore, brucellosis is difficult to
diagnose early because of nonspecific symptoms (10),
and the infected tissue is nonpyogenic, meaning the
infection can easily be overlooked in the absence of
epidemiologic suspicion. In this case, it was only af-
ter the third operation, after brucellosis in the patient
had been confirmed, that a retrospective review of
magnetic resonance imaging suggested subtle signs
of a possible low-grade infection. In similar cases, it
would be prudent to assess the patient’s serostatus
and initiate appropriate antibiotic treatment before
surgery and to ensure surgical staff uses appropriate
personal protective equipment to reduce the risk of
aerosol transmission.
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Figure 2. Minimum spanning tree based on whole-genome multilocus sequence typing allele profiles showing the relatedness of 25
Brucella melitensis isolates in study investigating possible intraoperative transmission of Brucella melitensis, Slovenia. Numbers above
the branches correspond to the number of allele differences. Gray shading indicates clusters of isolates differing by <6 alleles. Isolates
sequenced in this study shown in green: BM1 (National Center for Biotechnolgoy Information Sequence Read Archive accession

no. SRR32696437), BM2 (accession no. SRR32696436), BM4 (accession no. SRR32696434), BM5 (accession no. SRR32696433),
BM?7 (red text, the patient; accession no. SRR32696431), BM9 (accession no. SRR32696429), BM10 (imported from Bosnia and
Herzegovina; accession no. SRR32696428), BM8 (imported from Croatia; accession no. SRR32696430), BM6 (imported from North
Macedonia; accession no. SRR32696432), and BM3 (red text, the surgeon; accession no. SRR32696435).
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Although WGS has discriminatory power to trace
outbreaks and investigate human-to-human trans-
mission (11,12), this type of analysis can be limited by
small numbers of Brucella isolates available for WGS
typing. The scarcity of isolates in this study primar-
ily resulted from low incidence of confirmed cases of
human brucellosis in Slovenia, as well as the absence
of isolates from other sources (e.g., food) collected
within the same geographic region and time period.
Nevertheless, our study highlights the effectiveness
of WGS in confirming that, although all Slovenia iso-
lates were closely related B. melitensis genotype Il iso-
lates, only the isolates from the patient and surgeon
were almost identical. This specific finding under-
scores the potential risk of B. melitensis transmission
in the context of orthopedic surgery.

Acknowledgments

We acknowledge the EU (European Union)/OIE (World
Organization for Animal Health)/FAO (Food and
Agriculture Organization of the United Nations) Brucellosis
Reference Laboratory (ANSES [French national agency for
food, environmental and occupational health and safety],
France) for providing the computational resources needed
to perform WSG analyses in BioNumerics software program
(bioMérieux, https:/ /www.biomerieux.com). We thank the
patient for sharing her medical history and allowing us to
publish the data.

The sequencing data from this investigation are available in
the National Center for Biotechnology information
BioProject database (accession no. PRINA1236232). The
individual sequence accession numbers used in our study
are listed in the Appendix Table.

The highest ethical standard was maintained during the
study. A written informed consent was obtained by the
patient for the publication of this case report. All
procedures involving human participants followed the
1964 Helsinki declaration and its later amendments or
comparable ethical standards.

The authors acknowledge the financial support from the
Slovenian Research and Innovation Agency (research core
funding No. P4-0092; P3-0083) and Network of Infrastructure
Centres of the University of Ljubljana (MRIC-UL-IC-BSL3+).
The funders had no role in the design of the study, in the
collection, analyses, or interpretation of data, in the writing of
the manuscript, or in the decision to publish the results.

About the Author

Dr. Potpari¢ is a resident in orthopaedic surgery at the
University Medical Center in Ljubljana, Slovenia. His

Emerging Infectious Diseases « www.cdc.gov/eid « Vol. 31, No. 10, October 2025

Intraoperative Transmission of Brucella melitensis

clinical and research interests include degenerative and
neoplastic spinal pathologies, periprosthetic joint
infections, and revision arthroplasty.

References

1. Franco MP, Mulder M, Gilman RH, Smits HL.
Human brucellosis. Lancet Infect Dis. 2007,7:775-86.
https:/ /doi.org/10.1016 /S1473-3099(07)70286-4

2. Buzgan T, Karahocagil MK, Irmak H, Baran Al, Karsen H,
Evirgen O, et al. Clinical manifestations and complications
in 1028 cases of brucellosis: a retrospective evaluation and
review of the literature. Int J Infect Dis. 2010;14:e469-78.
https:/ /doi.org/10.1016/].ijid.2009.06.031

3. Norman FF, Monge-Maillo B, Chamorro-Tojeiro S,
Pérez-Molina JA, Lopez-Vélez R. Imported brucellosis: a
case series and literature review. Travel Med Infect Dis.
2016;14:182-99. https:/ /doi.org/10.1016/j.tmaid.2016.05.005

4. Galinska EM, Zagorski . Brucellosis in humans —
etiology, diagnostics, clinical forms. Ann Agric Environ Med.
2013;20:233-8.

5. Rizkalla JM, Alhreish K, Syed IY. Spinal brucellosis: a case
report and review of the literature. ] Orthop Case Rep.
2021;11:1-5. https:/ / doi.org/10.13107 /jocr.2021.v11.i03.2060

6. Pereira CR, Cotrim de Almeida JVF, Cardoso de Oliveira IR,
Faria de Oliveira L, Pereira L], Zangerénimo MG, et al.
Occupational exposure to Brucella spp.: a systematic review
and meta-analysis. PLoS Negl Trop Dis. 2020;14:e0008164.
https:/ /doi.org/10.1371/journal. pntd.0008164

7. European Centre for Disease Prevention and Control.
Brucellosis: Annual epidemiological report for 2019.
Stockholm: The Centre; 2022 [cited 2025 Feb 20].
https:/ /www.ecdc.europa.eu/sites/ default/ files/ documents/
BRUC_AER_2019.pdf

8. Lowe CF, Showler A], Perera S, McIntyre S, Qureshi R,

Patel SN, et al. Hospital-associated transmission of
Brucella melitensis outside the laboratory. Emerg Infect Dis.
2015;21:150-2. https:/ /doi.org/10.3201/eid2101.141247

9. Nichols M, Thompson D, Carothers JT, Klauber J,

Stoddard RA, Guerra MA, et al. Brucella abortus exposure
during an orthopedic surgical procedure in New Mexico,
2010. Infect Control Hosp Epidemiol. 2014;35:1072-3.
https:/ /doi.org/10.1086/677155

10. Yagupsky P, Morata P, Colmenero JD. Laboratory diagnosis
of human brucellosis. Clin Microbiol Rev. 2019;33:e00073-19.
https:/ /doi.org/10.1128/ CMR.00073-19

11.  Abdel-Glil MY, Thomas P, Brandt C, Melzer F, Subbaiyan A,
Chaudhuri P, et al. Core genome multilocus sequence typing
scheme for improved characterization and epidemiological
surveillance of pathogenic Brucella. ] Clin Microbiol.
2022;60:0031122. https:/ /doi.org/10.1128 /jcm.00311-22

12. Tan K-K, Tan Y-C, Chang L-Y, Lee KW, Nore SS, Yee W-Y,
et al. Full genome SNP-based phylogenetic analysis reveals
the origin and global spread of Brucella melitensis. BMC Ge-
nomics. 2015;16:93. https:/ /doi.org/10.1186/
$12864-015-1294-x

Addresses for correspondence: Miha Vodicar, Department of
Orthopaedic Surgery, University Medical Centre, Zaloska cesta 9,
1000 Ljubljana, Slovenia; email: miha.vodicar@kclj.si; Misa Korva,
Institute of Microbiology and Immunology, Faculty of Medicine,
University of Ljubljana, Vrazov trg 2, 1000 Ljubljana, Slovenia;
email: misa.korva@mf.uni-lj.si

2037



