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Abstract

Background. Surgical site infections (SSIs) remain among the most serious complications of
orthopaedic procedures, resulting in prolonged treatment, impaired functional recovery,
delayed rehabilitation, and increased healthcare costs. Although most orthopaedic SSls are

caused by endogenous microorganisms, increasing evidence indicates that companion animal-
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associated bacterial pathogens, including Pasteurella multocida, Capnocytophaga canimorsus,
and Staphylococcus pseudintermedius, may occasionally cause postoperative and implant-
associated infections following close contact with dogs and cats.

Aim. To summarize current evidence regarding companion animal-associated bacterial
pathogens implicated in orthopaedic surgical site infections, discuss their routes of transmission
and clinical significance, and evaluate their implications for postoperative rehabilitation and
return to physical activity.

Material and methods. A narrative review of the contemporary literature was conducted.
Publications addressing orthopaedic surgical site infections, zoonotic bacterial pathogens
associated with companion animals, prosthetic joint infections, postoperative rehabilitation, and
return to physical activity were critically reviewed and synthesized to provide an integrated
overview of current knowledge.

Results. The available evidence indicates that companion animal-associated orthopaedic
infections are rare and is based predominantly on case reports, case series, and a limited number
of review articles. Pasteurella multocida represents the most frequently reported zoonotic
pathogen, followed by Capnocytophaga canimorsus and Staphylococcus pseudintermedius.
Transmission may occur through animal bites, scratches, licking of healing wounds, or close
household contact. Surgical site infections substantially delay rehabilitation by prolonging
wound healing, necessitating additional surgical procedures and antimicrobial therapy, and
postponing return to physical activity. Current evidence supports patient education and simple
hygiene measures rather than restricting contact with companion animals during postoperative
recovery.

Conclusions. Companion animal-associated bacterial pathogens should be considered in
selected cases of postoperative and implant-associated orthopaedic infections, particularly in
patients with a history of close contact with dogs or cats. Awareness of zoonotic transmission
pathways, careful exposure history taking, and appropriate patient education may reduce
preventable infections while preserving the psychological and social benefits of companion
animal ownership. Further prospective studies are required to establish the true incidence of

these infections and to develop evidence-based recommendations for postoperative care.

Key words: surgical site infection; orthopaedic surgery; companion animals; zoonosis;

rehabilitation; prosthetic joint infection; return to physical activity.



1. Introduction

Orthopaedic procedures, such as fracture fixation, joint arthroplasty and spinal surgery, are
performed in increasing numbers worldwide and are highly effective in restoring mobility,
relieving pain and improving quality of life. Successful outcomes, however, depend not only
on the technical success of surgery but also on uncomplicated wound healing, effective
rehabilitation and timely return to physical activity. Among postoperative complications,
surgical site infections (SSIs) remain one of the most important because they are associated
with prolonged hospitalization, repeated surgical interventions, increased healthcare costs and
impaired functional recovery [4, 23, 33].

The microbiology of orthopaedic SSls is dominated by endogenous pathogens, particularly
Staphylococcus aureus and coagulase-negative staphylococci. Nevertheless, increasing
attention has been directed towards less common zoonotic microorganisms associated with
companion animals. Dogs and cats harbour diverse bacterial communities within the oral
cavity, skin and hair coat, and close human—animal interaction creates opportunities for
bacterial transmission through bites, scratches, saliva or routine household contact [40, 15].
Case reports and systematic reviews have repeatedly identified Pasteurella multocida,
Capnocytophaga canimorsus and Staphylococcus pseudintermedius as causes of postoperative
and implant-associated infection — a body of evidence that continues to grow despite the
overall rarity of these events. [6, 3, 34]. As pet ownership continues to increase worldwide,
awareness of these uncommon but clinically relevant pathogens has become increasingly
important for orthopaedic surgeons, infectious disease specialists and rehabilitation
professionals.

Beyond infection control, orthopaedic SSI has important implications for postoperative
rehabilitation. Deep infections frequently necessitate prolonged antimicrobial therapy,
additional surgical procedures and temporary restrictions in weight-bearing or joint
mobilisation, thereby delaying functional recovery and return to physical activity [25, 13, 7].
Although companion animal-associated musculoskeletal infections have been described in
numerous case reports, case series and recent reviews, their implications for postoperative
rehabilitation and return to physical activity have received comparatively little attention in the
literature [6, 3, 34].

This narrative review therefore aims to summarize current evidence regarding companion
animal-associated bacterial pathogens implicated in orthopaedic surgical site infections, discuss
their routes of transmission and clinical significance, and examine their implications for

postoperative rehabilitation and return to physical activity. In addition, the review highlights



current evidence supporting patient education and simple preventive measures that may reduce
the risk of zoonotic postoperative infection while allowing patients to maintain the
psychological and social benefits associated with companion animal ownership.

To our knowledge, few reviews have integrated evidence on companion animal-associated
bacterial pathogens, orthopaedic surgical site infections, postoperative rehabilitation and return

to physical activity.

2. Surgical site infections after orthopaedic procedures

2.1. Definition and classification of surgical site infections

Surgical site infections (SSIs) are among the most serious complications following orthopaedic
procedures, contributing to increased morbidity, repeated surgical interventions, prolonged
hospitalization and substantial healthcare costs. Their impact is particularly pronounced in
orthopaedic surgery, where successful treatment depends not only on infection control but also
on the preservation of function and timely rehabilitation [4, 23, 44]

Standardized SSI classification is fundamental for clinical management, surveillance and
comparison of outcomes across studies. The Centers for Disease Control and Prevention (CDC)
categorizes SSls as superficial incisional, deep incisional and organ/space infections according
to the anatomical structures involved. In orthopaedic surgery, infections affecting bones, joints
and implanted prosthetic materials are classified as organ/space infections and are associated
with substantially greater therapeutic complexity than superficial wound infections [4, 17].
Among organ/space infections, periprosthetic joint infection (PJI) represents one of the most
challenging complications of orthopaedic surgery because its management frequently requires
a combination of surgical intervention and antimicrobial therapy. Distinguishing superficial
wound infections from deep implant-associated infections is therefore crucial, as prognosis and

treatment strategies differ considerably between these conditions [43, 22, 4].

2.2. Epidemiology and burden of surgical site infections

Although the incidence of surgical site infections (SSIs) following primary orthopaedic
procedures is generally low, these infections remain among the most important healthcare-
associated complications because of the increasing number of joint arthroplasties and other
reconstructive procedures performed worldwide. Infection rates vary according to procedure
type, patient characteristics and surveillance methods; however, even a low incidence translates

into a considerable clinical and economic burden [4, 10, 33].



The risk of SSI is substantially higher following revision arthroplasty, trauma surgery and
procedures involving prolonged operative time or extensive soft tissue injury. Such infections
frequently require additional surgery, prolonged antimicrobial therapy and extended follow-up,
making them one of the most challenging complications of orthopaedic surgery [10, 23, 22].

Accurate estimates of SSI incidence depend on effective postoperative surveillance. As hospital
stays become shorter, a substantial proportion of infections become clinically apparent only
after discharge. Approximately half of orthopaedic SSlis are identified during post-discharge
follow-up, emphasizing the importance of surveillance programmes extending beyond

hospitalization [41].

2.3. Risk factors and microbiological characteristics of orthopaedic surgical site infections
SSI develops through a multifactorial interaction of patient-, procedure- and microbiology-
related factors, rather than any single determinant [10, 4, 23]. Patient-related risk factors —
advanced age, obesity, diabetes mellitus, smoking, malnutrition, immunosuppression and a
history of previous SSI — impair host defence and wound healing, with cumulative comorbidity
burden mattering more than any individual factor [10, 23, 4].

Procedure-related risk increases with revision surgery, prolonged operative time, extensive soft
tissue dissection, greater blood loss, and the use of orthopaedic implants, which provide a
surface for bacterial adhesion and subsequent biofilm formation [10, 41, 23, 43]. Once
established, biofilms shield microorganisms from host immunity and substantially reduce
antimicrobial susceptibility, making implant-associated infections difficult to eradicate without
combined surgical and antimicrobial treatment [43, 22].

Gram-positive organisms originating from the patient's own skin and nasal flora dominate the
microbiology of orthopaedic SSI. Staphylococcus aureus, particularly via nasal carriage,
remains the leading cause and a well-established predictor of postoperative infection,
supporting preoperative screening and decolonisation in selected patients [18]. Coagulase-
negative staphylococci are also important owing to their strong biofilm-forming capacity, while
Gram-negative organisms and polymicrobial infections — including Escherichia coli,
Klebsiella pneumoniae and Pseudomonas aeruginosa — are increasingly recognised in revision
procedures and complex, multimorbid patients, complicating antimicrobial management [18,
43, 22, 41].

Accurate microbiological diagnosis underpins targeted therapy: beyond conventional culture,
implant sonication, PCR and next-generation sequencing improve pathogen detection,

particularly in culture-negative periprosthetic joint infection [43, 22, 4].



2.4. Prevention, surveillance and clinical consequences

Prevention of orthopaedic SSI relies on a multimodal approach — patient optimisation,
appropriate antimicrobial prophylaxis, meticulous surgical technique and effective
postoperative surveillance — since no single measure eliminates risk arising from multiple
interacting factors [4, 10]. Optimising modifiable factors such as glycaemic control and
smoking cessation, together with screening and targeted decolonisation of S. aureus carriers,
has become a standard component of prevention before elective arthroplasty [4, 10, 18].
Surveillance must extend beyond discharge: approximately half of orthopaedic SSls are
identified only during post-discharge follow-up [4, 41].

When prevention fails, the clinical consequences are substantial. Patients typically require
prolonged antimicrobial therapy, additional surgical interventions and extended follow-up,
increasing costs and slowing recovery relative to uncomplicated courses [23, 22, 33]. Beyond
the direct burden of treatment, SSI delays functional recovery by prolonging pain, limiting
mobility and postponing rehabilitation, with implant-associated infections often requiring
staged procedures that further extend recovery and impair patient-reported outcomes [33, 22,
23]. Taken together, these consequences show that managing orthopaedic SSI successfully
requires not only infection eradication but also preservation of function through timely

diagnosis and multidisciplinary postoperative care [4, 22, 43].

3. Companion animal-associated bacterial pathogens

3.1. Companion animals as reservoirs of bacterial pathogens

Companion animals harbour diverse microbial communities within the oral cavity, skin and
hair coat, constituting important reservoirs of microorganisms with zoonotic potential. Bites
and scratches are the classical route of pet-associated infection, but they are not the only one:
routine interactions — petting, grooming, sharing living space — can transfer microorganisms
just as effectively, without any recognisable trauma. Consequently, dogs and cats should be
considered not only as sources of bite-related infections but also as potential reservoirs of
pathogens relevant to postoperative wound contamination [40, 15].

The canine oral cavity contains a highly diverse microbiota comprising more than 350 bacterial
taxa, including clinically important genera such as Pasteurella, Capnocytophaga,
Porphyromonas, Neisseria and Fusobacterium, many of which have been implicated in

zoonotic infections. Similarly, the feline oral microbiota is dominated by Gram-negative



bacteria, particularly Pasteurella spp., followed by Neisseria spp. and Staphylococcus spp.,
reflecting the organisms most frequently recovered from cat bite-associated infections [8, 5].
In addition to the oral cavity, both dogs and cats harbour complex and dynamic microbial
communities on their skin and hair coat. Modern sequencing studies have demonstrated that
these cutaneous microbiota are considerably more diverse than previously recognised and are
influenced by anatomical location, host characteristics, environmental exposure and skin health.
Importantly, dermatological disease may disrupt microbial homeostasis and promote
colonisation by opportunistic bacteria, particularly Staphylococcus spp. [35, 28, 29].

The clinical relevance of these microbial reservoirs is supported by studies demonstrating
bacterial exchange between companion animals and their owners. Individuals living with dogs
share significantly more skin-associated microorganisms with their pets than with unrelated
animals, indicating that close cohabitation facilitates microbial transfer. Moreover, routine
behaviours such as petting, licking, sharing household environments and inadequate hand
hygiene may provide opportunities for indirect transmission of bacteria without the need for
traumatic exposure. Although the direct contribution of these interactions to surgical site
infections remains poorly defined, they represent biologically plausible mechanisms of
bacterial contamination during the vulnerable postoperative period following orthopaedic
surgery [40, 15].

3.2. Pasteurella multocida

Pasteurella multocida is the most frequently reported zoonotic pathogen associated with
orthopaedic postoperative infections following exposure to companion animals. P. multocida
is responsible for more reported implant-associated infections than any other companion
animal-derived bacterial species — this despite prosthetic joint infection itself remaining an
uncommon complication overall. The growing number of published cases, including recent
systematic reviews encompassing more than 50 prosthetic joint infections, highlights the
clinical relevance of this organism for orthopaedic surgeons and infectious disease specialists
[6, 45].

P. multocida is a Gram-negative coccobacillus that forms part of the normal oral and upper
respiratory microbiota of many domestic animals. Colonisation rates reach approximately 70—
90% in cats and 20-50% in dogs, making companion animals an important reservoir for human
infection. Several reported cases involved no identifiable bite or scratch at all — the only
exposure being saliva contact or wound licking, discovered retrospectively once P. multocida

was already isolated. Several reports have demonstrated that no obvious animal-inflicted injury



can be identified, and in many patients a history of pet exposure was elicited only after
microbiological identification of P. multocida [46, 32, 6].

The clinical manifestations of P. multocida infection range from skin and soft tissue infections
to bacteraemia, respiratory tract infections, endocarditis, meningitis and septic arthritis.
Nevertheless, its greatest relevance to orthopaedic practice lies in its ability to infect implanted
biomaterials. Prosthetic joint infection represents the best recognised orthopaedic
manifestation, with total knee arthroplasty accounting for the majority of reported cases,
followed by hip and shoulder arthroplasties. Most patients are older adults with underlying
comorbidities such as diabetes mellitus, rheumatoid arthritis or other forms of
immunosuppression, although infection has also been reported in otherwise immunocompetent
individuals [47, 45, 6].

Accumulating evidence suggests that postoperative infection may develop through several
distinct mechanisms. Direct inoculation following animal bites or scratches remains well
documented, but an increasing number of reports describe infections after dogs or cats licked
postoperative wounds or intact skin adjacent to recent surgical incisions. Furthermore,
haematogenous seeding following transient bacteraemia has been described after seemingly
trivial animal exposure. A recurring observation across published cases is that patients rarely
volunteer information regarding pet ownership unless specifically questioned, emphasising the
importance of obtaining a detailed exposure history in patients presenting with unusual
musculoskeletal infections [11, 19, 6].

Prosthetic joint infection is the predominant presentation, but P. multocida should also be
recognised as a cause of other postoperative orthopaedic infections. Early surgical site infection
following lumbar spinal arthrodesis has recently been reported in a patient whose only
recognised exposure was close contact with a household cat. Despite repeated debridement
procedures and prolonged targeted antimicrobial therapy, definitive infection control required
replacement of the spinal instrumentation, illustrating the therapeutic challenges associated
with implant-related Pasteurella infections [9]. Similar observations from prosthetic joint
infections suggest that bacterial adherence to implanted biomaterials and biofilm formation may
contribute to treatment failure, although direct evidence remains limited [45, 6].

Most P. multocida isolates remain susceptible to penicillin, aminopenicillins, B-lactam/p-
lactamase inhibitor combinations, third-generation cephalosporins and fluoroquinolones,
whereas first-generation cephalosporins, oxacillin, clindamycin and dicloxacillin generally
provide inadequate empirical coverage. Early diagnosis, appropriate surgical management and

targeted antimicrobial therapy are associated with favourable outcomes in most reported cases.



Equally important is patient education regarding avoidance of animal bites, scratches and
licking of postoperative wounds during the early healing period, a point clinicians should stress
explicitly when the patient has recently received an implant, since the consequences of infection

are disproportionately higher in this group. [46, 32, 6].

3.3. Capnocytophaga canimorsus

Capnocytophaga canimorsus is a fastidious, capnophilic Gram-negative bacillus that forms part
of the normal oral microbiota of dogs and, less frequently, cats. Not every case fits the expected
pattern. Scratches, licking and even contact without any visible injury have all been documented
as sufficient for transmission, alongside the more typical route of dog bites. Although severe
infections occur predominantly in individuals with recognised risk factors, including asplenia,
chronic alcohol misuse, liver disease and immunosuppression, approximately 40% of reported
infections occur in apparently immunocompetent hosts [48, 3]

Unlike Pasteurella multocida, orthopaedic infections caused by C. canimorsus are exceedingly
rare. Published reports consist almost exclusively of isolated prosthetic joint infections
involving hip and knee arthroplasties, with only a handful of cases described over the past two
decades. Nevertheless, these reports consistently demonstrate the organism'’s ability to cause
late haematogenous infection of orthopaedic implants following exposure to companion
animals [48, 49, 50, 51, 3].

One of the most important clinical characteristics of C. canimorsus is the diagnostic challenge
it presents. The organism grows slowly under capnophilic and anaerobic conditions, and routine
cultures frequently remain negative despite prolonged incubation. Several published cases of
prosthetic joint infection were ultimately diagnosed only by broad-range 16S rRNA polymerase
chain reaction after repeated negative cultures, suggesting that C. canimorsus may represent an
under-recognised cause of culture-negative implant-associated infection. Consequently,
molecular diagnostic techniques should be considered when conventional microbiological
investigations fail to identify a pathogen in patients with a compatible clinical presentation and
a history of dog or cat exposure [50, 3].

Immunosuppression remains an important predisposing factor, yet a recognised bite or scratch
appears not to be essential for transmission, according to recent reports. Burger et al. described
bilateral prosthetic knee infections in a patient receiving chronic corticosteroid therapy who
owned four dogs but reported no history of animal-inflicted injury, supporting the hypothesis

of transient bacteraemia following close contact with companion animals. Similar observations
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have been reported in earlier cases, highlighting the importance of obtaining a detailed history
of pet ownership even when obvious animal-related trauma is absent [49, 50, 3].

Most reported patients required surgical intervention, most commonly two-stage revision
arthroplasty combined with prolonged B-lactam-based antimicrobial therapy, with favourable
outcomes following appropriate management. Successful treatment has been achieved using
prolonged antimicrobial therapy in combination with staged revision procedures, although the
optimal strategy remains uncertain because current evidence is limited to isolated case reports
[51, 52, 3].

The evidence base is limited to case reports and small case series, but this should not discourage
clinicians from considering C. canimorsus in the differential diagnosis of culture-negative
prosthetic joint infection, particularly in patients with recent dog or cat exposure or underlying
immunosuppression. Early use of molecular diagnostic techniques, including broad-range 16S
rRNA gene PCR, may facilitate pathogen identification when routine cultures remain negative
[48, 26, 3].

3.4. Staphylococcus pseudintermedius

Staphylococcus pseudintermedius is a coagulase-positive staphylococcus and the predominant
commensal bacterium of dogs, colonising the skin and mucosal surfaces of up to 90% of healthy
animals. Although it forms part of the normal canine microbiota, it is also the leading cause of
pyoderma, otitis externa and postoperative wound infections in dogs. Cats may also be
colonised, although less frequently. Owing to the close relationship between humans and
companion animals, S. pseudintermedius has emerged as an important zoonotic pathogen within
the One Health framework. Human acquisition is primarily associated with close contact with
dogs, while molecular studies have demonstrated sharing of genetically related strains between
pets and their owners, supporting interspecies transmission [34, 24].

The true incidence of human infection is likely underestimated. Until recently, S.
pseudintermedius was frequently misidentified as Staphylococcus aureus or reported as a
member of the Staphylococcus intermedius group because of the limitations of conventional
biochemical identification methods. The introduction of matrix-assisted laser
desorption/ionisation time-of-flight mass spectrometry (MALDI-TOF MS) and molecular
techniques has substantially improved species-level identification and has led to increasing
recognition of this organism in clinical practice [38, 39, 44, 34].

Most reported human infections involve skin and soft tissue, yet the clinical spectrum is

considerably broader and includes bacteraemia, infective endocarditis, catheter-related
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infections, sinusitis, surgical site infections and musculoskeletal infections [38, 34]. In the
largest population-based series published to date, Somayaji et al. identified 24 patients with S.
pseudintermedius infection, of whom 92% had documented contact with dogs. Skin and soft
tissue infections accounted for 75% of cases, whereas invasive disease included a prosthetic
joint infection and a bloodstream infection. Importantly, methicillin-resistant S.
pseudintermedius (MRSP) was identified in 12.5% of patients, and all MRSP isolates exhibited
multidrug resistance [38, 39].

Orthopaedic infections remain uncommon, but the available evidence is unambiguous: S.
pseudintermedius should be recognised as a potential cause of implant-associated infection in
patients with companion animal exposure. Wang et al. reported the first prosthetic joint
infection caused by a member of the Staphylococcus intermedius group following revision
elbow arthroplasty, highlighting the possibility of postoperative inoculation associated with
close dog contact. More recently, Ota et al. described methicillin-resistant S. pseudintermedius
mediastinitis after cardiac surgery and proposed preoperative skin colonisation rather than
direct postoperative contamination by a pet as the most plausible mechanism of infection.
Together, these observations support the concept that asymptomatic colonisation may precede
postoperative infection following disruption of normal skin barriers and implantation of foreign
material [44, 30].

The emergence of MRSP further increases the clinical importance of this organism. Similar to
methicillin-resistant S. aureus, resistance is mediated by the mecA gene and is frequently
accompanied by resistance to multiple antimicrobial classes, including fluoroquinolones,
macrolides and tetracyclines. In addition, S. pseudintermedius possesses several virulence
characteristics, including biofilm formation and adherence to host tissues, which may facilitate
persistence on implanted biomaterials and complicate eradication of infection. Consequently,
accurate microbiological identification and antimicrobial susceptibility testing are essential,
particularly in patients presenting with unusual postoperative or prosthetic joint infections and
a history of close contact with dogs [38, 39, 24, 34].

3.5. Other pathogens

Several additional zoonotic microorganisms have occasionally been implicated in
musculoskeletal infections following companion animal contact, although the evidence is
limited almost exclusively to isolated case reports. Bordetella bronchiseptica, a respiratory
pathogen of dogs and cats, has caused sporadic orthopaedic infections mainly in

immunocompromised individuals [14, 2, 16]. Corynebacterium ulcerans has been transmitted
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from household pets with confirmed genetic relatedness between human and animal isolates,
though orthopaedic involvement is exceptionally rare [37]. Erysipelothrix rhusiopathiae
prosthetic joint infections have also been reported, but almost exclusively following
occupational exposure to livestock rather than companion animals, and only nine cases have
been described to date [1]. Collectively, these organisms remain negligible contributors to
companion animal-associated orthopaedic infection compared with P. multocida, C.

canimorsus and S. pseudintermedius.

3.6. Routes of transmission

The companion animal-associated bacterial pathogens discussed in this review exhibit
considerable diversity in their microbiological characteristics and pathogenic potential.
Nevertheless, they share several common routes of transmission. Direct inoculation following
animal bites and scratches remains the best-recognised mechanism; however, several
documented cases show that companion animal-associated orthopaedic infections can also arise
following contamination of surgical wounds with saliva, close household contact, or transient
bacteraemia in the absence of recognised trauma. Consequently, the absence of a documented
bite or scratch should not exclude the possibility of zoonotic infection, a caveat that matters
most for patients carrying prosthetic material, where an unexplained infection is rarely 'just' a
coincidence [6, 3, 34].

From a clinical perspective, careful assessment of companion animal exposure should form part
of the routine evaluation of patients presenting with postoperative or prosthetic joint infection.
A detailed history of pet ownership, recent bites or scratches, wound licking and other close
animal contact may provide valuable diagnostic clues and facilitate appropriate microbiological
investigation, including molecular techniques when conventional cultures remain negative [6,
3, 26]. Likewise, patients undergoing orthopaedic procedures should be advised to avoid animal
contact with healing wounds and to seek prompt medical attention following bites or scratches
during the postoperative period [46, 32, 6].

Companion animal-associated orthopaedic infections remain uncommon today, but increasing
pet ownership and close human—animal interaction may raise the frequency with which
orthopaedic surgeons encounter these pathogens. Greater awareness of zoonotic transmission
pathways, careful exposure history taking and appropriate preventive measures may facilitate
earlier diagnosis, targeted antimicrobial therapy and improved outcomes in this unique group
of postoperative infections [3, 34, 6].
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4. Implications for rehabilitation and return to physical activity

Companion Zoonotic bacterial Orthopaedic Additional surgery Delayed Delayed return to
animal exposure transmission SSI/PJI + procedures rehabilitation physical activity
Close contact, Pasteurella spp. Surgical site Debridement, Prolonged recovery Reduced functional

bite, scratch, Capnocytophoga spp. infection or implant retention time and outcomes and
saliva or wound Staphylococcus prosthetic joint or revision surgery, rehabilitation impaired quality
contamination pseudintermedius infection irrigation limitations of life
and others

Source: Prepared by the authors based on the cited literature.
Figure 1. Proposed pathway linking companion animal exposure with delayed postoperative
rehabilitation

4.1. Impact of surgical site infections on rehabilitation

Surgical site infections (SSIs) significantly alter the postoperative rehabilitation pathway
following orthopaedic procedures. Compared with uncomplicated recovery, patients with SSI
often require prolonged wound management, extended antibiotic therapy, and additional
surgical procedures, resulting in delayed functional recovery [13, 30].

Delayed wound healing is one of the earliest consequences of SSI. Persistent inflammation,
wound drainage, and soft tissue damage frequently postpone rehabilitation milestones,
including progression of range-of-motion exercises and strengthening programmes [13].

Deep infections may also require temporary restriction of weight-bearing or modification of
rehabilitation protocols, particularly after debridement or revision surgery. These limitations
contribute to muscle weakness, joint stiffness, reduced mobility, and prolonged recovery time
[25].

Management of SSI commonly involves additional surgical procedures, including irrigation
and debridement, implant retention, or revision surgery. Each subsequent intervention
interrupts rehabilitation and may prolong hospitalization, delaying the patient's return to
independent function [25, 13].

The negative impact of SSI on rehabilitation is reflected in functional outcome studies. In a

multicentre cohort of more than 2,100 patients with high-risk fractures, Gitajn et al.
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demonstrated that deep SSI was independently associated with significantly worse physical
function six months after surgery, as measured by the Veterans RAND-12 Physical Component
Score [13].

Similarly, Naumann et al. reported that patients who developed deep SSI after operative fixation
of closed ankle fractures had significantly poorer long-term functional outcomes than patients
without infection, including lower Olerud-Molander Ankle Scores and Lower Extremity
Functional Scale scores at a median follow-up of more than four years [27].

Overall, current evidence indicates that SSI affects rehabilitation far beyond infection control
alone. Delayed healing, restricted weight-bearing, and repeated surgical procedures contribute
to slower recovery and poorer long-term physical function, emphasizing the importance of

preventing postoperative infections to optimize rehabilitation [13, 27].

4.2. Return to physical activity

The primary goal of rehabilitation following orthopaedic surgery is to enable patients to safely
return to their previous level of physical activity. In uncomplicated cases, return to activity
depends on successful wound healing, restoration of joint function, adequate muscle strength,
and completion of procedure-specific rehabilitation protocols [42].

The development of surgical site infection, particularly prosthetic joint infection (PJI), may
substantially delay this process. Treatment often requires prolonged antimicrobial therapy
together with debridement, implant retention procedures, or one- or two-stage revision surgery,
resulting in extended recovery and delayed return to daily and recreational activities [25].
Even after successful eradication of infection, functional recovery may remain incomplete. Mur
et al. demonstrated that patients treated successfully for PJI were significantly more likely to
require walking aids than matched patients without infection, indicating persistent limitations
in mobility despite microbiological cure [25].

Similarly, Cooper et al. reported that patients with PJI had substantially reduced physical
quality-of-life scores at diagnosis, and although these improved during follow-up, only
approximately 40% achieved a good functional outcome after 12 months. Successful treatment
increased the likelihood of better physical recovery, yet many patients continued to experience
functional impairment compared with the general population [7].

Long-term follow-up studies further indicate that patients treated for PJI remain at risk of late
reinfection, including recurrence occurring more than five years after reimplantation.
Consequently, long-term clinical surveillance and patient education remain important even after

apparent treatment success [12].
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4.3. Companion animals during rehabilitation

Companion animals may provide important psychological and physical benefits during
postoperative rehabilitation by improving emotional well-being, reducing social isolation, and
encouraging daily activity. However, the early postoperative period may also represent a time
of increased susceptibility to wound contamination before complete healing has occurred.
Current evidence linking companion animals with surgical site or prosthetic joint infections
remains limited and consists predominantly of case reports and small case series. Nevertheless,
several zoonotic pathogens commonly associated with dogs and cats, including Pasteurella
multocida, Streptococcus canis, Staphylococcus pseudintermedius, and Capnocytophaga
canimorsus, have been implicated in postoperative and implant-associated infections in humans
[31, 21, 24, 3].

Among these organisms, Staphylococcus pseudintermedius has attracted increasing attention as
an emerging zoonotic pathogen because it colonizes the skin and mucous membranes of the
majority of healthy dogs and has been shown to colonize humans with frequent canine contact.
Although human infections remain uncommon, they have been reported primarily in dog
owners and immunocompromised individuals, highlighting the importance of considering
animal exposure during the diagnostic evaluation of unusual postoperative infections [24].
Pasteurella species represent the best documented example of companion animal-associated
prosthetic joint infection. A recent comprehensive review identified 57 published cases of
Pasteurella prosthetic joint infections, with transmission occurring most commonly following
animal bites, scratches, or direct licking of wounds by dogs and cats. Notably, the history of
animal exposure often became apparent only after microbiological identification of the
pathogen, suggesting that patients frequently underestimate the clinical significance of
seemingly minor animal-related injuries. The interval between animal contact and onset of
infection ranged from several days to five months, further complicating recognition of the
zoonotic source.

Reported mechanisms of transmission extend beyond direct wound contamination. Case reports
have described infections following licking of healing surgical wounds, contamination of
postoperative drains, and hematogenous spread after apparently minor bites or scratches
occurring at sites distant from the prosthetic joint [31, 36, 6].

Despite these reports, current evidence does not support considering pet ownership itself as a
risk factor for surgical site or prosthetic joint infection, and routine separation of patients from

companion animals is not recommended. Instead, available evidence consistently supports
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patient education regarding simple preventive measures. Patients should be advised to avoid
direct contact between pets and healing wounds or dressings, prevent animals from licking
surgical incisions, protect postoperative drains and other medical devices from animal contact,
perform appropriate hand hygiene after handling pets, and seek prompt medical assessment
following animal bites or scratches, particularly in the presence of orthopaedic implants or
immunocompromising conditions [31, 21, 6].

Taken together, the transmission routes described above indicate that companion animal-
associated infection does not require an obvious bite or scratch — casual contact, saliva
exposure and asymptomatic colonisation appear sufficient in several documented cases. This
has direct diagnostic implications: exposure history should be sought routinely, not only when
trauma is reported.

Patients recovering from orthopaedic surgery frequently ask practical questions regarding
everyday interactions with companion animals. Although direct evidence is limited, several
recommendations can be derived from published case reports, infection prevention principles
and expert opinion. Frequently encountered clinical questions and evidence-informed

counselling points are summarized in (Table 1).

Table 1. Frequently asked questions from patients with companion animals after
orthopaedic surgery.

Clinical question Current evidence Practical advice

Multiple  case reports _
_ ) ) No. Pets should not be allowed to lick
Can my pet lick my describe postoperative and ) ) )
) S ~ healing wounds, dressings or surrounding
surgical wound?  prosthetic joint infections i
skin.
following wound licking.

Can | change my Dressing changes should be performed in a
dressing while my No direct evidence available. clean environment, ideally away from pets,

pet is in the room? to minimize accidental contamination.

Should I wash my

hands after Supported by  general )
) ) ) ~Yes, hand hygiene should always precede
touching my pet infection prevention
o wound care.
before wound principles.
care?
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What if my pet Multiple reports describe Seek  prompt  medical  evaluation,
bites or scratches implant infections after bites particularly if orthopaedic implants are

me after surgery? or scratches. present.

Should I get rid of No. Routine separation from companion
my  pet  after No evidence supports this. animals is not recommended; simple

surgery? hygiene precautions are sufficient.

Bed sharing itself has not been shown to
Can my petsleep in No studies have specifically increase SSI risk; however, direct contact
my  Dbed after evaluated bed sharing and between pets and healing wounds or
surgery? SSI risk. dressings should be avoided until complete

wound healing.

Source: Authors' own compilation based on the cited literature.

5. Clinical implications and future directions

Surgical site infections remain one of the most important complications of orthopaedic
procedures because they prolong treatment, delay rehabilitation, and negatively affect long-
term functional outcomes and quality of life. Therefore, prevention should remain a priority
throughout the perioperative period, including patient education during postoperative
rehabilitation.

In practice, this translates into a short set of actionable measures — summarised in Table 1 —
that can be delivered during routine postoperative counselling without requiring specialist
referral or restricting pet ownership. Their uptake, however, has not been formally studied, and
adherence data are currently unavailable.

Despite increasing recognition of zoonotic pathogens such as Pasteurella multocida,
Staphylococcus pseudintermedius, Streptococcus canis, and Capnocytophaga canimorsus,
important gaps remain in the literature. Most published evidence consists of individual case
reports or small case series, while prospective cohort studies evaluating the incidence, risk
factors, and clinical outcomes of companion animal-associated orthopaedic infections are
lacking. Consequently, the true burden of these infections and the effectiveness of preventive
measures remain uncertain.

Another important limitation is the absence of dedicated evidence-based recommendations

addressing companion animal contact during postoperative recovery. Current infection
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prevention guidelines focus primarily on surgical and patient-related risk factors and provide
little specific guidance regarding pet ownership or zoonotic transmission in orthopaedic
patients.

Future research should therefore focus on prospective multicentre studies with standardized
reporting of animal exposure, microbiological findings, treatment strategies, and rehabilitation
outcomes. In addition, molecular epidemiological techniques could help confirm transmission
pathways between companion animals and humans. Such evidence would support the
development of practical, evidence-based recommendations that reduce infection risk while

preserving the psychological and social benefits of companion animal ownership.

6. Conclusions

Companion animal-associated orthopaedic infections are rare but clinically important,
particularly in patients with prosthetic implants or a history of close contact with dogs or cats.
Given the limited evidence base — largely case reports and small series — routine separation
from pets is not warranted; targeted patient education and basic hygiene measures remain the
more proportionate response. Prospective studies are needed to define true incidence and to

support formal recommendations.

Disclosure:

Author’s Contribution Statement:

Conceptualization: Hubert Lurka

Methodology: Piotr Ziajka, Agnieszka Zwolinska, Aleksandra Gaudynek-Sowata
Resources: Hubert Lurka, Monika Lapot, Gabriela Szczepanek, Karolina Krukowska
Writing — original draft preparation: Hubert Lurka, Anna Matyas, Adam Tomczak
Writing-review and editing: Hubert Lurka, Anna Zyskowska, Michat Starczewski
Supervision: Hubert Lurka

Funding: No external funding was received

Institutional Review Board Statement: Not applicable

Informed Consent Statement: Not applicable

Data Availability Statement: Not applicable

19



All authors have read and agreed with the published version of the manuscript

Conflicts of Interest: The authors declare no conflict of interest.

Declaration of the use of generative Al and Al-assisted technologies in the writing process
During the preparation of this work, the authors used ChatGPT (OpenAl) and Claude
(Anthropic) for the purpose of checking grammar, punctuation, improving readability, and
assisting with language editing. After using these tools, the authors carefully reviewed and
edited the content as needed and accept full responsibility for the final content of the

publication.

References

1. Abraham MC, Gupte A, Ritter AS, Vittor A, Abraham MC, Gupte A, et al.
Erysipelothrix rhusiopathiae Prosthetic Joint Infection of the Knee in an Immunocompromised
Patient. Cureus. 2026 May 7;18(5). doi:10.7759/cureus.108437

2. Badhai J, Das SK. Genomic evidence and virulence properties decipher the extra-host
origin of Bordetella bronchiseptica. Journal of Applied Microbiology. 2023 Sep
5;134(9):1xad200. doi:10.1093/jambio/lIxad200

3. Burger P, Botros M, Quartuccio KS, Munsiff SS, Myers T. “Bilateral Capnocytophaga
Canimorsus Periprosthetic Joint Infections in an Immunocompromised Patient: A Case Report
and  Literature = Review.”  Arthroplasty = Today. 2025  Apr  1;32:101664.
doi:10.1016/j.artd.2025.101664

4. Calderwood MS, Anderson DJ, Bratzler DW, Dellinger EP, Garcia-Houchins S,
Maragakis LL, et al. Strategies to prevent surgical site infections in acute-care hospitals: 2022
Update. Infect Control Hosp Epidemiol. 2023 May;44(5):695-720. doi:10.1017/ice.2023.67
PubMed PMID: 37137483; PubMed Central PMCID: PMC10867741.

5. Cheung KT, Chan HY. Oral flora of domestic cats in Hong Kong: Identification of
antibiotic-resistant  strains.  Veterinary Medicine & Sci. 2023 Jan;9(1):25-36.
doi:10.1002/vms3.1040

6. Chisala W, Saunders M, Townsend R, Partridge D. From Animals to Arthroplasty:
Insights From Three Cases of Pasteurella Prosthetic Joint Infection and a Comprehensive
Review of the |Literature. Case Rep Surg. 2026 Feb 18;2026:4246149.
doi:10.1155/cris/4246149 PubMed PMID: 41716643; PubMed Central PMCID:
PMC12914333.

20


https://doi.org/10.7759/cureus.108437
https://doi.org/10.1093/jambio/lxad200
https://doi.org/10.1016/j.artd.2025.101664
https://doi.org/10.1017/ice.2023.67
https://doi.org/10.1002/vms3.1040
https://doi.org/10.1155/cris/4246149

7. Cooper D, Athan E, Yates P, Aboltins C, Davis JS, Manning L. How Much Does
Prosthetic Joint Infection and Its Successful Treatment Affect Patient-reported Quality of Life?
Clin Orthop Relat Res. 2025 Jan;483(1):160-70. doi:10.1097/CORR.0000000000003201
PubMed PMID: 39466405; PubMed Central PMCID: PMC11658756.

8. Dewhirst FE, Klein EA, Thompson EC, Blanton JM, Et. A. The Canine Oral
Microbiome. PLoS ONE. 2012. doi:10.1371/journal.pone.0036067

9. Ducrocqg C, Luc F, Zeggay A, Petit M, Ould-Slimane M. Unusual Presentation of
Lumbar Surgical Site Infection: A Case Study of Early Onset Pasteurella multocida Infection
after  Arthrodesis. Am J Case Rep. 2023 Dec 6;24:941844-1-e941844-8.
doi:10.12659/AJCR.941844 PubMed PMID: 38053326; PubMed Central PMCID:
PMC10711636.

10. Feng Y, Feng Q, Guo P, Wang D lai. Independent risk factor for surgical site infection
after orthopedic surgery. Medicine (Baltimore). 2022 Dec 30;101(52):e32429.
d0i:10.1097/MD.0000000000032429 PubMed PMID: 36596026; PubMed Central PMCID:
PMC9803488.

11.  Ferguson K, Bharadwaj R, MacDonald A, Syme B, Bal A. Pasteurella multocida
infected total knee arthroplasty: a case report and review of the literature. Ann R Coll Surg
Engl. 2014 Mar;96(2):e1-4. doi:10.1308/003588414X13814021676710 PubMed PMID:
24780653; PubMed Central PMCID: PMC4474269.

12.  Garvin KL, Miller RE, Gilbert TM, White AM, Lyden ER. Late Reinfection May Recur
More Than 5 Years After Reimplantation of THA and TKA: Analysis of Pathogen Factors. Clin
Orthop Relat Res. 2018 Feb;476(2):345-52. doi:10.1007/s11999.0000000000000050 PubMed
PMID: 29529667; PubMed Central PMCID: PMC6259703.

13.  Gitajn IL, Werth PM, Carlini AR, Bosse MJ, Gary JL, Firoozabadi R, et al. Deep
Surgical Site Infection after Fracture Has a Profound Effect on Functional Outcomes. JB JS
Open Access. 2024 Jan 9;9(1):e23.00042. doi:10.2106/JBJS.0A.23.00042 PubMed PMID:
38196850; PubMed Central PMCID: PMC10773708.

14.  Gujju VR, Akram B, Shibib DR, McGhee MA, Drevets DA. Bordetella bronchiseptica
infections in patients with HIVV/AIDS. Medicine (Baltimore). 2021 Dec 23;100(51):e28244.
doi:10.1097/MD.0000000000028244 PubMed PMID: 34941094; PubMed Central PMCID:
PMC8702113.

15.  Jin M, Osman M, Green BA, Yang Y, Ahuja A, Lu Z, et al. Evidence for the
transmission of antimicrobial resistant bacteria between humans and companion animals: A
scoping review. One Health. 2023 Jun 26;17:100593. doi:10.1016/j.0nehlt.2023.100593
PubMed PMID: 37448771; PubMed Central PMCID: PMC10336692.

16. Kileci J, Takhalov Y, Guevarra K. A Very Rare Entity: Bordetella bronchiseptica
Infection in a Human Immunodeficiency Virus (HIV)-Infected Patient. CHEST. 2015 Oct

21


https://doi.org/10.1097/CORR.0000000000003201
https://doi.org/10.1371/journal.pone.0036067
https://doi.org/10.12659/AJCR.941844
https://doi.org/10.1097/MD.0000000000032429
https://doi.org/10.1308/003588414X13814021676710
https://doi.org/10.1007/s11999.0000000000000050
https://doi.org/10.2106/JBJS.OA.23.00042
https://doi.org/10.1097/MD.0000000000028244
https://doi.org/10.1016/j.onehlt.2023.100593

1:148(4):96A. doi:10.1378/chest.2258596

17. Kitano D, Takahashi H, Nomura T, Okada K, Terashi H, Sakakibara S. A new clinical
classification and reconstructive strategy for post-sternotomy surgical site infection. Regen
Ther. 2022 Oct 29;21:519-26. d0i:10.1016/].reth.2022.10.007 PubMed PMID: 36382133,
PubMed Central PMCID: PMC9634152.

18. Kobayashi T, Ishikawa T, Katsuragi J, Ota M, Omae T, Sasaki Y, et al. Effective
screening methods to prevent surgical site infections in orthopedic surgery: an observational
study. BMC Musculoskelet Disord. 2023 May 6;24:356. doi:10.1186/s12891-023-06471-1
PubMed PMID: 37149570; PubMed Central PMCID: PMC10163806.

19.  Lagadinou M, Antzoulas P, Eleftherakis G, Chatzigrigoriadis C, Amerali M,
Michailides C, et al. Pasteurella multocida prosthetic joint infection. A case report and review
of the literature. Infez Med. 32(4):532-7. do0i:10.53854/liim-3204-12 PubMed PMID:
39660162; PubMed Central PMCID: PMC11627493.

20. Liu H, Wang Y, Xing H, Chang Z, Pan J. Risk factors for deep surgical site infections
following orthopedic trauma surgery: a meta-analysis and systematic review. J Orthop Surg
Res. 2024 Nov 30;19:811. doi:10.1186/s13018-024-05299-2 PubMed PMID: 39614292;
PubMed Central PMCID: PMC11607913.

21. McGuire A, Krysa N, Mann S. Hair of the Dog? Periprosthetic Joint Infection with
Streptococcus canis. Arthroplast Today. 2021 Feb 27;8:53-6. doi:10.1016/j.artd.2021.01.010
PubMed PMID: 33718556; PubMed Central PMCID: PMC79217009.

22. McNally M, Sigmund I, Hotchen A, Sousa R. Making the diagnosis in prosthetic joint
infection: a European view. EFORT Open Rev. 2023 May 9;8(5):253-63. doi:10.1530/EOR-
23-0044 PubMed PMID: 37158373; PubMed Central PMCID: PMC10233812.

23. Morgan-Jones R, McLaughlin N, Briggs D, Styche T. The Burden of Surgical Site
Infection in Orthopedic Surgery: A Multi-Site Prevalence Day Exercise in the United Kingdom
and Ireland. Surgical Infections. 2025 Nov 1;26(9):639-45. d0i:10.1177/10962964251360133

24. Moses 1B, Santos FF, Gales AC. Human Colonization and Infection by Staphylococcus
pseudintermedius: An Emerging and Underestimated Zoonotic Pathogen. Microorganisms.
2023 Feb 25;11(3):581. doi:10.3390/microorganisms11030581 PubMed PMID: 36985155;
PubMed Central PMCID: PMC10057476.

25. Mur |, Jordan M, Rivera A, Pomar V, Gonzélez JC, Lopez-Contreras J, et al. Do
Prosthetic Joint Infections Worsen the Functional Ambulatory Outcome of Patients with Joint
Replacements? A Retrospective Matched Cohort Study. Antibiotics (Basel). 2020 Dec
5;9(12):872. doi:10.3390/antibiotics9120872 PubMed PMID: 33291401; PubMed Central
PMCID: PMC7762011.

26. Muttana S, Singh CS, Dhami S, Ntelis S, Dhami D, Michael M. Dogs: A Man’s Best
Friend or a Deadly Beast—A Discussion on Capnocytophaga canimorsus. Case Rep Orthop.

22


https://doi.org/10.1378/chest.2258596
https://doi.org/10.1016/j.reth.2022.10.007
https://doi.org/10.1186/s12891-023-06471-1
https://doi.org/10.53854/liim-3204-12
https://doi.org/10.1186/s13018-024-05299-2
https://doi.org/10.1016/j.artd.2021.01.010
https://doi.org/10.1530/EOR-23-0044
https://doi.org/10.1530/EOR-23-0044
https://doi.org/10.1177/10962964251360133
https://doi.org/10.3390/microorganisms11030581
https://doi.org/10.3390/antibiotics9120872

2022 Apr 22;2022:7228214. doi:10.1155/2022/7228214 PubMed PMID: 35496948; PubMed
Central PMCID: PMC9054472.

27. Naumann MG, Sigurdsen U, Utvag SE, Stavem K. Functional outcomes following
surgical-site infections after operative fixation of closed ankle fractures. Foot and Ankle
Surgery. 2017. doi:10.1016/j.fas.2016.10.002

28.  Older CE, Diesel A, Patterson AP, Meason-Smith C, Johnson TJ, Mansell J, et al. The
feline skin microbiota: The bacteria inhabiting the skin of healthy and allergic cats. PLoS One.
2017 Jun 2;12(6):e0178555. doi:10.1371/journal.pone.0178555 PubMed PMID: 28575016;
PubMed Central PMCID: PMC5456077.

29.  Older CE, Hoffmann AR, Diesel AB. The feline skin microbiome: interrelationship
between health and disease. Journal of Feline Medicine and Surgery. 2023 Jul
1;25(7):1098612X231180231. doi:10.1177/1098612X231180231

30. Ota S, Hayashi Y, Harada A, Eguchi N, Tanaka M. A Rare Case of Post-sternotomy
Mediastinitis Caused by Methicillin-Resistant Staphylococcus pseudintermedius, a Canine
Commensal, Following Ascending Aortic Replacement. Cureus. 17(6):e86589.
doi:10.7759/cureus.86589 PubMed PMID: 40704247; PubMed Central PMCID:
PMC12285609.

31.  Philip W L, Page AV. Pasteurella multocida non-native joint infection after a dog lick:
A case report describing a complicated two-stage revision and a comprehensive review of the
literature. Can J Infect Dis Med Microbiol. 2015;26(4):212—7. doi:10.1155/2015/963529
PubMed PMID: 26361490; PubMed Central PMCID: PMC4556183.

32. Piorunek M, Brajer-Luftmann B, Walkowiak J. Pasteurella Multocida Infection in
Humans. Pathogens. 2023 Oct 1;12(10):1210. doi:10.3390/pathogens12101210 PubMed
PMID: 37887726; PubMed Central PMCID: PMC10610061.

33.  Rezaei AR, Zienkiewicz D, Rezaei AR. Surgical site infections: a comprehensive
review. J Trauma Inj. 2025 Jun;38(2):71-81. doi:10.20408/jti.2025.0019 PubMed PMID:
40571954; PubMed Central PMCID: PMC12229807.

34. Roberts E, Nuttall TJ, Gkekas G, Mellanby RJ, Fitzgerald JR, Paterson GK. Not just in
man’s best friend: A review of Staphylococcus pseudintermedius host range and human
Zoonosis. Research in  Veterinary  Science. 2024 Jul 1;174:105305.
d0i:10.1016/j.rvsc.2024.105305

35. Rodrigues Hoffmann A, Patterson AP, Diesel A, Lawhon SD, Et. A. The Skin
Microbiome in Healthy and Allergic Dogs. PL0S ONE. 2014.
doi:10.1371/journal.pone.0083197

36. Rozen BA, Elias N, Armon N, Jhonatan E, Rittblat M. The First Recorded Pasteurella
multocida Infection Post Abdominoplasty Through a Surgical Drain: A Case Report. Aesthet
Surg J Open Forum. 2025 Jul 2;7:0jaf086. doi:10.1093/asjof/0jaf086 PubMed PMID:

23


https://doi.org/10.1155/2022/7228214
https://doi.org/10.1016/j.fas.2016.10.002
https://doi.org/10.1371/journal.pone.0178555
https://doi.org/10.1177/1098612X231180231
https://doi.org/10.7759/cureus.86589
https://doi.org/10.1155/2015/963529
https://doi.org/10.3390/pathogens12101210
https://doi.org/10.20408/jti.2025.0019
https://doi.org/10.1016/j.rvsc.2024.105305
https://doi.org/10.1371/journal.pone.0083197
https://doi.org/10.1093/asjof/ojaf086

40874074; PubMed Central PMCID: PMC12378974.

37.  Slinko VG, Guglielmino CJ, Uren AM, Smith JK, Neucom D, Smoll NR, et al. Several
confirmed and probable zoonotic cases of toxigenic Corynebacterium ulcerans, Queensland,
Australia. Communicable Diseases Intelligence. 2023 Sep 21;47. doi:10.33321/cdi.2023.47.53

38.  Somayaji R, Priyantha M a. R, Rubin JE, Church D. Human infections due to
Staphylococcus pseudintermedius, an emerging zoonosis of canine origin: report of 24 cases.
Diagnostic Microbiology and Infectious Disease. 2016.
doi:10.1016/j.diagmicrobio.2016.05.008

39. Somayaji R, Rubin JE, Priyantha MA, Church D. Exploring Staphylococcus
Pseudintermedius: an Emerging Zoonotic Pathogen? Future Microbiology. 2016 Oct
1;11(11):1371-4. doi:10.2217/fmb-2016-0137 PubMed PMID: 27750440.

40.  Song SJ, Lauber C, Costello EK, Lozupone CA, Humphrey G, Berg-Lyons D, et al.
Cohabiting family members share microbiota with one another and with their dogs. eLife. 2013
Apr 16;2:e00458. doi:10.7554/eLife.00458 PubMed PMID: 23599893; PubMed Central
PMCID: PMC3628085.

41.  Srivastav S, Khurana S, Mukhopadhyay C, Myatra SN, Katyal S, Katoch O, et al.
Surveillance for surgical site infections developed during hospital stay & after discharge: A
multicentric study. Indian J Med Res. 2024 Nov;160(5):428-37.
doi:10.25259/1IIMR_369 2024 PubMed PMID: 39737505; PubMed Central PMCID:
PMC11683498.

42.  Tarabichi S, Parvizi J. Prevention of surgical site infection: a ten-step approach.
Arthroplasty. 2023 Apr 8;5:21. doi:10.1186/s42836-023-00174-7 PubMed PMID: 37029444,
PubMed Central PMCID: PMC10082525.

43. Tsikopoulos K, Meroni G. Periprosthetic Joint Infection Diagnosis: A Narrative
Review. Antibiotics (Basel). 2023 Sep 27;12(10):1485. doi:10.3390/antibiotics12101485
PubMed PMID: 37887186; PubMed Central PMCID: PMC10604393.

44,  Wang N, Neilan AM, Klompas M. Staphylococcus Intermedius Infections: Case Report
and Literature Review. Infect Dis Rep. 2013 Jan 22;5(1):e3. doi:10.4081/idr.2013.e3 PubMed
PMID: 24470954; PubMed Central PMCID: PMC3892614.

45. Honnorat E, Seng P, Savini H, Pinelli PO, Simon F, Stein A. Prosthetic joint infection
caused by Pasteurella multocida: a case series and review of literature. BMC Infect Dis. 2016
Aug 20;16:435. doi:10.1186/s12879-016-1763-0 PubMed PMID: 27544345; PubMed Central
PMCID: PMC4992566.

46.  Wilson BA, Ho M. Pasteurella multocida: from Zoonosis to Cellular Microbiology. Clin
Microbiol Rev. 2013 Jul;26(3):631-55. doi:10.1128/CMR.00024-13 PubMed PMID:
23824375; PubMed Central PMCID: PMC3719492.

24


https://doi.org/10.33321/cdi.2023.47.53
https://doi.org/10.1016/j.diagmicrobio.2016.05.008
https://doi.org/10.2217/fmb-2016-0137
https://doi.org/10.7554/eLife.00458
https://doi.org/10.25259/IJMR_369_2024
https://doi.org/10.1186/s42836-023-00174-7
https://doi.org/10.3390/antibiotics12101485
https://doi.org/10.4081/idr.2013.e3
https://doi.org/10.1186/s12879-016-1763-0
https://doi.org/10.1128/CMR.00024-13

47.  Giordano A, Dincman T, Clyburn BE, Steed LL, Rockey DC. Clinical Features and
Outcomes of Pasteurella multocida Infection. Medicine (Baltimore). 2015 Sep
11;94(36):€1285. doi:10.1097/MD.0000000000001285 PubMed PMID: 26356688; PubMed
Central PMCID: PMC4616664.

48.  Chesdachai S, Tai DBG, Yetmar ZA, Misra A, Ough N, Abu Saleh O. The
Characteristics of Capnocytophaga Infection: 10 Years of Experience. Open Forum Infect Dis.
2021 Apr 15;8(7):ofabl175. doi:10.1093/ofid/ofabl75 PubMed PMID: 34327254; PubMed
Central PMCID: PMC8314946.

49. Noelle Larson A, Razonable RR, Hanssen AD. Case Report: Capnocytophaga
canimorsus A Novel Pathogen for Joint Arthroplasty. Clin Orthop Relat Res. 2009
Jun;467(6):1634-8. doi:10.1007/s11999-008-0658-9 PubMed PMID: 19067091; PubMed
Central PMCID: PMC2674163.

50. Hettiarachchi I, Parker S, Singh S. ‘Barely a scratch’: Capnocytophaga canimorsus
causing prosthetic hip joint infection following a dog scratch. BMJ Case Reports CP. 2018 Feb
27:2018:bcr. doi:10.1136/bcr-2017-221185

51.  Orth M, Orth P, Anagnostakos K. Capnocytophaga canimorsus — An underestimated
cause of periprosthetic joint infection? The Knee. 2017 Aug 1;24(4):876-81.
doi:10.1016/j.knee.2017.04.011 PubMed PMID: 28526202.

52. Kelly BC, Constantinescu DS, Foster W. Capnocytophaga canimorsus Periprosthetic
Joint Infection in an Immunocompetent Patient: A Case Report. Geriatr Orthop Surg Rehabil.
2019 Jan 1;10:2151459318825199. d0i:10.1177/2151459318825199

25


https://doi.org/10.1097/MD.0000000000001285
https://doi.org/10.1093/ofid/ofab175
https://doi.org/10.1007/s11999-008-0658-9
https://doi.org/10.1136/bcr-2017-221185
https://doi.org/10.1016/j.knee.2017.04.011
https://doi.org/10.1177/2151459318825199

