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ABSTRACT 
 

Surgical site infec2on (SSI) is one of the most common complica2ons in veterinary medicine. 

Surgical site infec2ons are a major cause of morbidity and mortality across the world. 

 

It is essen2al to follow standard guidelines when conduc2ng studies on the incidence of surgical 

site infec2ons to obtain consistent data across studies. 

 

It is also important to know the risk factors that can predispose to the onset of a surgical site 

infec2on (SSI). This knowledge allows for ac2on to prevent or stem the onset of SSI, which is 

crucial to improving the outcome of surgical pa2ents. 

The iden2fica2on of pa2ents at high risk of contrac2ng SSI, the applica2on of correct asep2c 

rules, close surveillance of the incidence of SSIs in the clinic, and moderate use of an2microbials 

are the basis of the correct management of the surgical pa2ent. 

 

It's important to note that not all surgical site infec2ons require an2microbial therapy. Ideally, 

an2microbial therapy should only be considered aGer conduc2ng culture and sensi2vity tests to 

minimize the unjus2fied use of an2microbials. The unregulated use of an2microbials has 

contributed to the rise in an2microbial resistance. Therefore, it's ethically crucial for all 

veterinarians to use an2microbials more consciously to combat this global issue. 
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INTRODUCTION 
 

Healthcare-associated infec2ons (HAI) are one of the major threats to pa2ent’s health and are 

one of the biggest challenges for healthcare in both human beings and animals. Among HAIs, 

surgical site infec2on (SSI) is one of the most common complica2ons in both human and 

veterinary medicine. Surgical site infec2ons are a major cause of morbidity and mortality across 

the world. 1 

Surgical site infec2on was the most surveyed and most frequent healthcare-associated infec2on 

in low-income and middle-income Countries, affec2ng up to one third of human pa2ents 

undergone surgery. The incidence is much lower in high-income Countries, but it is s2ll the second 

most common cause of health-care-associated infec2on in Europe and the USA.2 Furthermore, 

data from the USA showed that up to 60% of the microorganisms isolated from infected surgical 

wounds have an2bio2c resistance paVerns. 2 

 

The veterinary literature dealing with SSI is far less rich compared to the human counterpart, and 

many items of the veterinary guidelines are mediated from there. In addi2on, studies in 

veterinary medicine can present highly variable data since the same criteria are not 

interna2onally adopted for defining a surgical site infec2on. Data from the veterinary literature 

report an incidence of SSI varying from 3% to 10% in dogs and cats.3 Many factors in the pa2ent’s 

journey through surgery contribute to the risk of SSI, and preven2on is complex and requires the 

integra2on of a range of measures before, during, and aGer surgery. Although some of the factors 

contribu2ng to SSI cannot be influenced, there are measures that can be undertaken 

periopera2vely to prevent them. All the people of the team working around the pa2ent must 

know the causes that increase the risk of developing an SSI, so that they can take ac2ons to reduce 

the prevalence.  

 

In recent years, several studies in veterinary medicine have begun to follow the guidelines 

adopted in human medicine for the defini2on of SSIs, in order to present uniform data and 

discriminate self-limi2ng, mild inflamma2on.3 Different defini2ons of SSI have been developed, 

different risk factors have been iden2fied, and different guidelines have been drawn up over the 

last few decades. On the one hand, studies carried out in the past have made it possible to 

incredibly reduce the prevalence of certain risk factors, e.g. by implemen2ng rules of asepsis and 
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surgical site prepara2on, in both human and veterinary hospitals. On the other hand, the most 

recent studies have brought to light new factors to be considered in the preven2on of SSIs. 

Con2nuing vigilance is therefore required, applying a systema2c approach, with aVen2on to 

mul2ple risk factors related to the pa2ent, the procedure, and the hospital environment. In 

addi2on to documen2ng a relevant part of the healthcare system, the surveillance adopted in 

each clinical prac2ce itself, even without any specific interven2on, has been associated with a 

reduc2on in SSI incidence.4 

 

This thesis aims to provide an overview of the defini2ons of surgical site infec2on and to indicate 

which risk factors have been recognized, to have a clearer vision of how to prevent them with 

regard to the importance of surveillance in the preven2on of surgical site infec2ons.  

Finally, this thesis aims to highlight the guidelines for the treatment of SSIs, with regard to the 

use of an2bio2cs, also considering the worldwide increase in an2bio2c resistance. 
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DEFINITION OF SURGICAL SITE INFECTION (SSI) 
 

One of the most complex challenges in managing SSIs is recognizing them. Therefore, it is 

essen2al to have guidelines that allow to differen2ate infec2on from inflamma2on. This makes it 

possible to iden2fy the correct therapy and to have uniform data in studies repor2ng cases of SSI.  

The United States public control centers for human infec2ous diseases (Centers for Disease 

Control and Preven2on [CDC])  drew the Guidelines for the preven2on of SSIs in 19995, and 

divided the surgical wounds into four classes: clean, clean-contaminated, contaminated, and dirty 

or infected (Table 1). In veterinary medicine, this classifica2on has oGen been considered the only 

factor in selec2ng an2bio2c prophylaxis. More recent studies, which will be discussed later, have 

shown that other factors must be considered when choosing an2bio2c prophylaxis.  

 

Table 1.Standard Defini1ons of Surgical Wound adapted from Johnston, Tobias, Veterinary Surgery Small Animal, 
20186; Mangram et al., 19995; Burgess et al., 20197 

 

Clean An uninfected surgical wound in which no inflammaIon is encountered, and the 

respiratory, alimentary, genital or uninfected urinary tracts are not entered. In 

addiIon, clean wounds are primarily closed and, if necessary, drained with closed 

drainage. Surgical incisional wounds that follow non-penetraIng trauma should be 

included in this category if they meet the criteria.  

Clean-contaminated Surgical wounds in which the respiratory, alimentary, genital or urinary tracts are 

entered under controlled condiIons and without unusual contaminaIon. 

Specifically, surgeries involving the biliary tract, vagina and oropharynx are 

included in this category, provided no evidence of infecIon or major break in 

technique is encountered.  

Contaminated  Open, fresh, accidental wounds. In addiIon, surgeries with major breaks in sterile 

technique or gross spillage from the gastrointesInal tract, and incisions in which 

acute, non-purulent inflammaIon is encountered, including necroIc Issue 

without evidence of purulent discharge. 

Dirty or infected Old traumaIc wounds with retained devitalized Issue and those that involve 

exisIng clinical infecIon or perforated viscera. This definiIon suggests that the 

organisms causing postoperaIve infecIon were present in the operaIve field 

before the operaIon.  
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The defini2on of surgical site infec2on was first described in human medicine5. In recent years, 

the CDC criteria for defining surgical site infec2on have also been adopted in veterinary medicine. 

Nowadays, most studies in veterinary medicine use the following defini2on for SSIs. Although 

1999’s guidelines are outdated and developments have been made regarding the discovery of 

risk and preven2on factors, the criteria for defining an SSI that they propose are s2ll used today. 

A SSI is defined as an infec2on occurring within 30 days from a surgical procedure or 1 year from 

a surgical procedure if an implant is used. Surgical site infec2ons are divided based on loca2on 

into superficial, deep, and organ/space (Figure 1). To define the category to which they belong, 

they must meet one or more of the following clinical aspects: 

 

• Superficial incisional SSIs are those affec2ng only the skin or subcutaneous 2ssues at the 

incision site. At least one of the following clinical aspects must be present: 

o Purulent discharge  

o Organisms isolated from an asep2cally collected sample of fluid or 2ssue 

o Pain, heat, redness, or localized swelling, and the surgeon decides to operate on 

the wound. The presence of any of these factors jus2fies the presence of an 

infec2on unless the culture test is nega2ve. 

• Deep incisional SSIs are SSIs that affect deep soG 2ssues at the incision site. At least one 

of the following clinical aspects must be present: 

o Purulent discharge from the deep incision but not from organ/space 

o Deep incision spontaneously dehisces or is deliberately opened when the pa2ent 

has one or more of fever, localized pain, or tenderness. The presence of any of 

these factors jus2fies the presence of an infec2on unless the culture test is 

nega2ve. 

o Abscess or other evidence of infec2on on direct exam, during revision surgery, or 

by histopathology or radiology.  

• Organ/space incisional SSIs are SSIs affec2ng any area other than the incision that was 

opened or manipulated during surgery. At least one of the following clinical aspects must 

be present: 

o Purulent discharge from the drain that is placed into the organ/space 

o Organisms isolated from asep2cally collected samples from organ/space 
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o Abscess or other evidence of infec2on on direct exam, during revision surgery, or 

by histopathology or radiology 

o Diagnosis of organ/space SSI by aVending clinicians.  

 

 
Figure 1 

Cross-secFon of the abdominal wall depicFng Centers for Disease Control and PrevenFon classificaFons of surgical 
site infecFon (SSI).6 

 

 

A recent study proposed to grade post-opera2ve wound infec2ons from 1 to 5 based on the 

severity of the infec2on in accordance with the Veterinary Coopera2ve Oncology Group— 

Common Terminology Criteria for Adverse Events (VCOG-CTCAE v2) guidelines8: 

- Grade 1: localized infec2on in which local interven2on is indicated 

- Grade 2: oral an2microbial administra2on is indicated 

- Grade 3: infec2on in which an2bio2c administra2on and invasive interven2on are 

required (e.g., debridement, drainage, or repair) 

- Grade 4: the infec2on has caused life-threatening consequences, and urgent ac2on is 

needed 

- Grade 5: pa2ent’s death 
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INCIDENCE OF SURGICAL SITE INFECTIONS 
 

Although the studies regarding the incidence of SSIs in veterinary medicine are much lower than 

in human medicine, the incidence of infec2on in veterinary medicine is comparable.6 Studies 

about the epidemiology of SSIs are difficult because of the heterogeneous nature of these 

infec2ons. The incidence varies considerably between procedures, hospital, surgeon, and 

pa2ent.9 

 

The risk of development of an SSI aGer microbial contamina2on of a surgical site depends on the 

dose and virulence of the pathogen and on the pa2ent’s resistance.  

 

𝑅𝑖𝑠𝑘	𝑜𝑓	𝑆𝑆𝐼 =
dose	of	bacterial	contamination		x		virulence

Resistance	of	the	patient  

 

The risk of SSI is considered elevated when the level of contamina2on exceeds 105 organisms per 

gram of 2ssue.9 This threshold can be lower if foreign materials such as sutures are present. 5 

A study about the global incidence of SSI among human pa2ents reported a worldwide incidence 

of 2.5%. Based on subgroup analysis by survey year, studies conducted between 2014 and 2022 

had the lowest pooled incidence of surgical site infec2ons among pa2ents (0.4%), while studies 

conducted between 1996 and 2004 had the highest (3.2%).1 The same study highlighted that SSI 

is substan2ally higher in low-income and middle-income Countries compared to high-income 

ones.  

 

No studies have been carried out in veterinary field comparing the difference in the incidence of 

SSIs between low-income and high-income Countries, but it can be assumed that the trend is 

similar, since the difference in the incidence of SSIs between the two areas has also been 

associated with a different applica2on of common hygiene and preven2on standards.  

In veterinary medicine, reported rates are variable, and it is difficult to compare studies because 

of different (or inadequately described) criteria for the iden2fica2on of SSIs. A prospec2ve study 

carried out in 2004 on the incidence of SSIs in dogs and cats showed that when evalua2ng the 

same sample of animals, the results differed in the case of a strict considera2on of surgical 

infec2on (3%) or when also mild inflamma2on was included among the complica2ons (5.8%).10 

In addi2on, other studies11–15 focused their research on single surgical procedures, making it 
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difficult to assess the overall incidence of SSIs (Table 2). Despite the difficulty in finding 

homogeneous data, the trend of the last decades, as shown in human medicine, seems to be 

moving toward a global decrease in SSIs, as reported in two large studies (Table 3). 

 

Table 2. SSI rates in different veterinary surgical procedures adapted from S. A. Johnston, K. M. Tobias, Veterinary surgery Small 
Animal, 20186; Vasseur et al., 198816; Eugster et al., 200410; Nicholson et al., 200217; Tracy et al., 201011; Fitzpatrick et al., 201012; 
Mayhew et al., 201218; Turk et al., 20153; Williams et al., 202013; Spåre et al., 202114; Turkki et al., 202315. 

PROCEDURE SSI rate (%) Author 

All clean procedures 2.5% Vasseur et al., 198816 

All dirty procedures 18.1% Vasseur et al., 198816 

All surgical procedures 3% Eugster et al., 200410 

Clean-contamined procedures 5.9% Nicholson et al., 200217 

ECLS  4.2% Tracy et al., 201011 

TPLO 8.4% Tracy et al., 201011 

TPLO 6.6% Fitzpatrick et al., 201012 

Minimally invasive procedures  1.7% Mayhew et al., 201218 

Open surgery procedures 5.5% Mayhew et al., 201218 

All surgical procedures 3% Turk et al., 20153 

GastrointesInal surgery 7% Williams et al., 202013 

Mastectomy 8.9% Spåre et al., 202114 

OHE in dogs with pyometra 7.1% Turkki et al., 202315 

ECLS= extracapsular lateral suture; TPLO= 2bial plateau leveling osteotomy; OHE= 

ovariohysterectomy 

 

Table 3. SSI rates by wound classificaNon  

Procedures classificaWon InfecWon rates  

Vasseur et al., 198816 

InfecWon rates Eugster et 

al., 200410 

Clean 2.5% 2% 

Clean-contaminated 4.5% 3.5% 

Contaminated 5.8% 4% 

Dirty 18.1% 6.7% 
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RISK FACTORS OF SURGICAL SITE INFECTION 
 

When managing the risks associated with the occurrence of SSIs, 3 key factors must be considered 

in the development of the disease: the agent, the host, and the environment. 

 

• The agent is the microorganism that causes the SSI. Agents described as risk factors are 

biological factors, including the pathogens associated with the surgical site, which can be 

endogenous or exogenous microorganisms. Endogenous microorganisms are those 

commonly found on the surgical site, and they may be pathogens or not; exogenous 

microorganisms usually derive from the environment.  The agents can also be physical or 

chemical agents that predispose to secondary bacterial infec2on from the 

aforemen2oned microorganisms. Chemical agents can be, for example, agents that alter 

the integrity of the skin. Some animals may develop a skin reac2on following the surgical 

scrub with povidone-iodine that increases the chance of contrac2ng an SSI. Physical 

agents may be an overly aggressive surgical scrub or a shear that alters the integrity of the 

skin.6 The implanta2on of metal prosthesis may predispose to the nes2ng of circula2ng 

bacteria coming from different sites of the body, thus causing contamina2on of the 

surgical site. 

• The host factors can be intrinsic or extrinsic. Intrinsic factors are directly related to the 

pa2ent, such as the age or the BCS; extrinsic factors come from the external environment, 

such as from other hospitalized pa2ents.  

• Environmental factors are usually considered as extrinsic factors. They can be animated 

environmental factors, such as the personnel working in the hospital or the other pa2ents, 

and inanimated environmental factors, such as surgical instruments, opera2ng room and 

recovery units. When considering SSI, the literature consistently reports an increased risk 

associated with the dura2on of surgery, the 2me of periopera2ve clipping, and the 

number of persons in the opera2ng room.7 These risk factors are all related to the 

environment since they affect the 2me of exposure to environmental bacterial 

contamina2on (in the case of increased surgery 2me) and the amount of bacterial 

contamina2on present in the environment (in the case of the number of people present 

in the opera2ng room). 
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The risk factors can also be divided into pa2ent-related factors and surgery-related factors. Table 

4 provides some examples of themes.  

 
Table 4. PaNent-related and procedure-related factors that may influence the risk of surgical site infecNon adapted from SteSer et 
al., 202119  

PaWent-related risk factors Procedure-related risk factors 

Age DuraIon of anesthesia 

American Society of Anesthesiologists (ASA) status DuraIon of surgery 

Hypotension Use of surgical implants 

Presence of endocrine disease Use of perioperaIve anImicrobial prophylaxis 

(AMP) 

Body condiIon score (BCS) Time of preoperaIve hair clipping 

Number of persons in the operaIng room 

Post-operaIve use of anImicrobials 

Skin anIsepsis 

PreoperaIve skin preparaIon 

Use of surgical drains 

 

 

PATIENT-RELATED RISK FACTORS 

Pa2ent-related risk factors are oGen uninfluenced; they cannot be acted upon to prevent them. 

Knowing them is important for recognizing pa2ents most at risk of contrac2ng an SSI following 

surgical procedures.  

It has been seen that the sex of an animal can be a risk factor towards which no precau2ons can 

be taken. In 2002 a study reported that intact males were at a higher risk for postopera2ve wound 

infec2ons aGer clean-contaminated surgeries.17 For this reason, every 2me a intact male 

undergoes a surgical procedure, it must be taken into account that he may have a greater chance 

of developing an SSI and consequently more care must be taken in ac2ng on all the risk factors 

that can be prevented.  

In 2004 elevated BCS of the dogs was found to be a risk factor.10 The same study demonstrated 

that an increasing American Society of Anesthesiologists (ASA) score was associated with an 

increasing wound infec2on rate.10 
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The infec2on rate also increases as the degree of bacterial contamina;on of skin, environment, 

and surgical site increases.10,16,20 The microorganisms are oGen endogenous and related to the 

surgical site. Table 5 reports some examples of surgical site bacterial species. 
 

Table 5. Bacterial species colonizing different surgical sites in small animals.21 

Site Bacterial species 

Skin Staphylococci, Streptococci, Corynebacteria  

ElecIve orthopedics  Staphylococci, Streptococci, Corynebacteria  

Neurosurgery Staphylococci, Streptococci, Corynebacteria  

Oral cavity Pasteurellae, Streptococci, Corynebacteria, Ac<nomycetes 

Fusobacteria, Porphyromonas, Prevotella, Bacteroides  

Upper GI tract  

 

Staphylococci, Streptococci, Enterococci, Clostridia, Bacteroides, 

Fusobacteria, other aerobic and anaerobic gram-posiIve cocci and 

rods, coliforms  

Lower GI tract  

 

Clostridia, anaerobic posi<ve Cocci, Bacteroides, Fusobacteria, 

Coliforms, Enterococci, Streptococci, gram-posiIve Rods  

Urinary tract  Coliforms, Enterococci, Staphylococci  

ReproducIve trat Coliforms, Streptococci, Pasteurellae, Staphylococci  

  

 

Risk factors such as sex, age, BCS, and ASA score cannot be modified by the team working for the 

pa2ent, therefore, the only thing that can be done is to be very careful in preven2ng other risk 

factors, such as the presence of concomitant diseases, the occurrence of hypotension at any 2me 

during the procedure, or bacterial contamina2on of the surgical site. A careful monitoring of 

blood pressure during surgery and periopera2vely, also by the administra2on of drugs that 

contrast hypotension, and therapies to control concomitant diseases may contribute to the 

control of SSIs. Any disease or treatment that compromises the pa2ent’s overall health status 

can poten2ally impact the surgical site infec2on risk.6 A study demonstrated that dogs with 

hypotension at any point of the surgery have an increased rate of SSIs3for this reason, it is 

important to act by counterac2ng hypotension pharmacologically. The presence of concomitant 

diseases can increase the risk of contrac2ng an SSI both because of the pa2ent's compromised 

state of health and because some therapies could affect causing immune depression and 
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increasing the risk of contrac2ng an infec2on. Several studies have shown that concurrent 

endocrinopathies increase the risk of contrac2ng SSI by 8.2 2mes. 17,18,22  

 

Finally, it is important that an adequate surgical scrub is carried out to minimize bacterial 

contamina2on of the incision site and that appropriate measures are used in case of concomitant 

bacterial contamina2on in other areas.  

 

PROCEDURE-RELATED RISK FACTORS 

Procedure-related risk factors are factors that may depend on the procedure itself, therefore 

cannot be influenced (e.g. the use of a surgical implant) or factors that can be influenced, e.g. the 

decision of when to perform preopera2ve clipping or the number of people present in the 

opera2ng room.  

In 1997 preopera;ve clipping immediately before surgery has been shown to decrease the risk 

of infec2on in small animals.20 In dogs, clipping before anesthe2c induc2on was associated with 

an increased risk of SSI. In this case, the increased risk of a surgical site infec2on may be related 

to the fact that clipping a conscious animal can increase the risk of causing trauma to the skin.6 

The dura;on of surgery as a risk factor for infec2on has been inves2gated in many studies. It has 

been shown that longer surgical procedures (>90 minutes) have a greater risk of infec2on, 10,16,20 

with the risk doubling for each hour of surgery.6 Prolonged surgery allows the surgical site to be 

exposed to bacteria for a longer period of 2me, and increases their chance of adhesion. In 

addi2on, more complex surgeries are associated with longer surgical 2mes and, likely, result in 

progressive wound desicca2on and trauma, thus weakening the host immune response and 

making it more likely that the surgical site is contaminated by bacteria.6 The dura2on of the 

surgery may depend both on the type of procedure itself and on the surgeon's experience. 

Moreover, an increased rate of SSIs is associated with a longer anesthesia ;me. The risk in clean 

wounds increases by 30% for each addi2onal hour of anesthesia.10 

Another risk factor is the number of people present in the opera;ng room.20 For each addi2onal 

person in the surgical room, the risk of SSI is 1.3 2mes higher.10 In addi2on, a study aiming at 

evalua2ng the difference in the prevalence of SSIs between minimally invasive and open surgeries 

showed that minimally invasive surgeries are associated with a lower rate of SSIs, but some 

confounding factors, such as the different length of the procedures, may have played a role. 

Therefore, the surgical approach cannot be iden2fied as an independent risk factor.18 
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The risk of developing SSI for dogs with implanted medical devices is 5.6 2mes that of dogs 

without surgical implants. Surgical implants can become colonized with bacteria and are a 

recognized risk factor for SSI.3 

The use of an adhesive incise drape did not significantly reduce the frequency of bacterial 

contamina2on of canine clean surgical wounds in a study conducted in 2009 out of 100 dogs 

submiVed to ovariohysterectomy (76 dogs) or s2fle surgery (24 dogs).23 The surgical procedures 

were carried out uniformly, and the dogs were divided into two groups; one group was given an 

incise drape aGer surgery so as to cover the surgical wound, and the other was not. Incise drapes 

work by crea2ng a barrier between the wound and the external environment, preven2ng 

exogenous bacteria from contamina2ng the wound. Since most bacteria that cause surgical site 

infec2ons on the skin are commensal bacteria, the percentage of SSIs did not differ between the 

two groups. A sample taken from posi2ve SSI cases in both groups showed a prevalence of 

Staphylococcus spp, a common skin bacterium. This demonstrates the usefulness of adhesive 

incise drapes in preven2ng contamina2on by exogenous bacteria but, at the same 2me, shows 

that they are not useful in the preven2on of skin SSIs since the bacteria that cause them are 

endogenous most of the 2me. 

Another very important risk factor is the use of an;bio;c prophylaxis and post-opera2ve 

an2bio2cs. The next chapters will cover the use of an2microbials in preven2ng SSIs and their 

importance in the increase of an2bio2c-resistant microorganisms.  
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PATHOGENS IN SURGICAL SITE INFECTIONS 
 

Pathogens responsible for SSIs could be endogenous or exogenous. The former could be 

microorganisms that can be found as common inhabitants in some districts of animal bodies, or 

they can be microorganisms that are translocated from infec2ons in other districts. Exogenous 

pathogens are environmental microorganisms that can somehow colonize the wound during the 

periopera2ve 2me. 

 

For most SSIs, pathogens are of endogenous origin and derive from the pa2ent's endogenous 

flora of the skin, membranes, and hollow viscera (Table 5). When the skin or membranes are 

incised, the 2ssues are exposed to endogenous bacterial flora that can contaminate them. These 

pathogens are usually aerobic gram-posi2ve cocci (e.g., staphylococci) but may include fecal flora, 

when incisions are made in the diges2ve tract. When the gastrointes2nal tract is opened during 

surgery, the source of pathogens can include gram-nega2ve bacilli (e.g. E. coli), gram-posi2ve 

organisms (e.g., enterococci), and some2mes anaerobes. In addi2on to the microorganisms 

present at the surgical site, a concurrent infec2on in another district can cause contamina2on of 

the surgical site, especially in the case of surgeries where an implant is posi2oned.5 

A prospec2ve study conducted on dogs and cats who underwent gastrointes2nal surgery 

inves2gated microorganisms associated with SSIs. Bacteria na2ve from the gastrointes2nal tract 

were the most frequently isolated.13  

 

Exogenous pathogens isolated from SSI may derive from surgical personnel (surgical team 

members), the opera2ng room environment, and all tools, instruments, and objects brought into 

the sterile field during an opera2on. Exogenous flora is composed primarily by aerobes, especially 

gram-posi2ve organisms (e.g., Staphylococci and Streptococci).5 

 

In 2016, a study inves2gated intraopera2ve bacterial contamina2on in dogs during clean 

orthopedic procedures. Eighty-one percent of the procedures had some degree of bacterial 

contamina2on. Sixty-three percent had low contamina2on, 31 had moderate contamina2on, and 

8% had high contamina2on. Staphylococcus spp. was the most recovered bacteria from surgical 

gloves, hands, and dogs’ skin, sugges2ng that the human and canine microbiomes are 

predominant contributors to the intraopera2ve bacterial load. Despite 81% of cases presen2ng 
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intraopera2ve contamina2on rates, the contamina2on was low in most cases, and there was no 

associa2on between intraopera2ve bacterial contamina2on and postopera2ve SSI.24 This 

indicates that, while it is impossible to completely eradicate the environmental contamina2on, 

following asep2c procedures during surgery can avoid most of the infec2ons of the surgical site. 

Staphylococci are one of the most represented pathogens when an SSI occurs.3,21,25 S. 

pseudintermedius and S. aureus are common opportunis2c pathogens and leading causes of SSI 

in animals.3,21 The risk of developing a SSI due to different bacteria can vary depending on the 

type of surgery performed. For instance, different types of bacteria may be involved in abdominal 

or orthopedic surgery. However, some leading causes of SSI are rela2vely predictable, since the 

primary pathogens responsible for the infec2on are typically present in the area of the body 

where the surgery is performed. The commensal bacteria in each district of the body are well-

known (Table 6). 

 

Table 6 

Bacteria Commonly Responsible for Surgical Site InfecFons Associated with a Variety of Surgical Procedures and 

recommended perioperaFve anFmicrobials.6 

 

SURGICAL PROCEDURE ANTICIPATED BACTERIA RECOMMENDED 

PERIOPERATIVE 

ANTIMICROBIAL 

Skin and reconstrucIve surgery  Staphylococcus spp. Cefazolin 

Head and neck surgery  Staphylococcus spp., 

Streptococcus spp., anaerobes  

Cefazolin or clyndamicin 

Orthopedic surgery - ElecIve 

procedures, closed fractures  

Staphylococcus spp.  Cefazolin 

Orthopedic surgery - Open fractures  Staphylococcus spp., 

Streptococcus spp., anaerobes  

Cefazolin or clyndamicin 

Thoracic surgery  Staphylococcus spp.  Cefazolin 

Abdominal surgery (non-

gastrointesInal)  

Staphylococcus spp.  Cefazolin 

Upper gastrointesInal surgery  Gram-posiIve cocci, enteric 

Gram-negaIve bacilli  

Cefazolin 

Hepatobiliary surgery  Clostridium spp., Gram-

negaIve bacilli, anaerobes  

CefoIxin 
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Lower gastrointesInal surgery  Enterococci, Gram-negaIve 

bacilli, anaerobes 

CefoIxin 

Urogenital surgery  Streptococcus spp., 

Staphylococcus spp., 

Escherichia coli, anaerobes  

Cefazolin or ampicillin 

 

As indicated in Table 6 and as a result of various studies about pathogens associated with SSIs, of 

par2cular concern are Staphylococci, Enterococci, Pseudomonas, and Escherichia coli, all of which 

can exhibit mul2drug resistance and can persist in the hospital environment.7 

An in-depth study of mul2drug-resistant pathogens is necessary since they are increasingly 

important in small animal infec2ons.  

 

MULTIDRUG-RESISTANT PATHOGENS IN SURGICAL SITE INFECTIONS  

 

Due to the emergence of mul2-resistant bacteria as a global health concern, it is essen2al to 

understand further the factors associated with developing SSI and other postopera2ve 

complica2ons in pa2ents undergoing surgery, to reduce the rou2ne use of an2microbial 

periopera2ve prophylaxis. Increased an2bio2c resistance has been related to inappropriate use 

of an2bio2cs. When an SSI occurs, an2microbial treatment should be chosen based on the results 

of culture and sensi2vity tests. The most cri2cal mul2drug-resistant pathogens in veterinary 

medicine are resistant strains of Staphylococci, Enterococci, and Pseudomonas.  

 

1. METICILLIN-RESISTANT STAPHYLOCOCCI 

 

Postsurgical infec2ons with methicillin-resistant staphylococci (MRS) in dogs are usually caused 

by Staphylococcus pseudintermedius (MRSP) or Staphylococcus aureus (MRSA). These bacteria 

can be found in the nose, mouth, intes2ne, and skin of healthy dogs and human beings.21 

Staphylococci are bacteria that naturally live on the skin of both humans and animals. To prevent 

infec2ons caused by these bacteria, it is essen2al to perform thorough surgical scrubs and follow 

strict asep2c protocols during the surgical procedures.  
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The emergence of mul2drug-resistant S. pseudintermedius isolates in the last few years, 

par2cularly methicillin-resistant strains (MRSP), threatens small animal health and highlights the 

need for an2microbial resistance surveillance to detect trends and poten2ally perform 2mely 

interven2ons.26 The resistance problem is a major concern because of the limita2on in the use of 

an2microbial molecules in veterinary medicine due to the cross-resistance with the human 

counterpart. The major complexity in trea2ng infec2ons with methicillin-resistant strains is to 

iden2fy an effec2ve an2microbial treatment and to do so, it is essen2al to rely on the sensi2ve 

test results.  

The therapeu2c approach for SSIs caused by MRS does not involve ac2ons different from those 

taken for all other SSIs. Although systemic an2microbial therapy is most oGen required, superficial 

infec2ons might respond to local ac2ons such as suture removal and local treatment with 

an2sep2cs and an2microbials.  

 

1.1. MRSA  

Alongside the increasing number of MRSA-associated infec2ons in human medicine, there has 

been much interest in animal MRSA infec2on. The prevalence of methicillin resistance in clinical 

veterinary S. aureus isolates has been reported to be approximately 25% to 35%.27 MRSAs are 

resistant to almost all beta-lactam an2microbials. Fluoroquinolones should also be avoided due 

to their unpredictability of treatment response and propensity to improve resistance during 

treatment. The phenomenon of resistance to clindamycin is a cause for concern as some 

suscep2ble strains in vitro develop resistance in vivo. Therefore, clindamycin should be avoided 

in erythromycin-resistant MRSA.21 Depending on the results obtained from the sensi2vity tests, 

they can be treated with trimethoprim or chloramphenicol.28 Since they can cause zoonoses, the 

use of vancomycin in their treatment is restricted in veterinary medicine.   

 

1.2. MRSP 

The first methicillin-resistant S. pseudintermedius (MRSP) strains were isolated in France from 

healthy dogs and dogs with pyoderma in the mid-1980s. Staphylococcus pseudintermedius is a 

commensal and a common opportunis2c pathogen mainly causing infec2ons of the 

integumentary system in dogs. From that date, the isola2on of MRSP in veterinary medicine has 

increased; the prevalence increased from 16-17% in the early 2000s to 30% in 2008, up to 80% in 

2020. 27,29,30 
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Unlike MRSA, MRSPs do not cause zoonoses, but transmission between dogs and cats living in the 

same environment has been demonstrated.28 MRSPs are also oGen resistant to many 

an2microbials, e.g., penicillin, ampicillin, tetracyclines, trimethoprim, chloramphenicol, 

erythromycin, clindamycin, aminoglycosides, and fluoroquinolones.27,28 This can make iden2fying 

the correct an2microbial treatment difficult. Systemic an2microbial therapy is oGen required and 

should always be based on the results of suscep2bility tes2ng. MRSPs are resistant to almost all 

beta-lactam an2microbials. Fluoroquinolones should also be avoided due to their unpredictability 

of treatment response and propensity to improve resistance during treatment.  

Another complexity to consider when dealing with an MRSP is its ability to form biofilms.31 Biofilm 

is oGen resistant to an2microbials and plays an essen2al role as a reservoir in recurrent infec2ons. 

A study comparing the minimum inhibitory concentra2on (MIC) of amikacin, cefazolin, 

enrofloxacin, and gentamicin to inhibit the growth of biofilm-producing bacteria (not to eradicate 

bacteria in the biofilm) between the planktonic form of Staphylococcus spp and the biofilm-

associated form indicated that MIC was thousand 2mes higher in biofilm-associated vs. 

planktonic bacteria for all an2microbials.31 This is one of the reasons why infec2ons caused by 

biofilm are difficult to eradicate. 

 

2. ENTEROCOCCI 

 

Enterococci are Gram-posi2ve bacteria, and an2bio2c resistance is widespread among this class 

of microorganisms. They are commonly found in the gastrointes2nal tract and can cause urinary 

tract infec2ons. They can survive very well in the environment; therefore careful environmental 

sanita2on is essen2al in preven2ng infec2ons caused by Enterococci. Resistant strains to the most 

common an2bio2cs, such as cephalosporins, clindamycin, penicillin, and trimethoprim, have 

been iden2fied. Vancomycin-resistant strains have also been iden2fied. An2bio2c treatment 

should be chosen based on the sensi2vity test and may vary between ampicillin and 

chloramphenicol.28 

 

3. PSEUDOMONAS spp. 

 

Pseudomonas spp. are pathogens that have a high resistance in the environment and to common 

disinfectants. They are gram nega2ve bacilli and are commonly found in the skin, subcutaneous 
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2ssues, urinary tract, lungs, and heart valves. To prevent Pseudomonas spp. contamina2on, 

thoroughly cleaning and sani2zing the environment is essen2al. Fluoroquinolone-resistant strains 

have oGen been found but they are usually sensi2ve to aminoglycosides.28 

Moreover, this class of bacteria has the ability to form biofilms.27 Therefore, it is essen2al to 

implement procedures that prevent their forma2on. 

 

To reduce the spread of an2bio2c resistance, a few things can be done. First, to prevent SSIs 

caused by MDR, all common SSI preven2on prac2ces must be strictly observed. In human 

medicine, screening is performed to iden2fy pa2ents who need to undergo a surgical procedure 

who are MRSA posi2ve. Once iden2fied, these pa2ents undergo MRSA decoloniza2on therapy. A 

similar approach could be useful with regard to the iden2fica2on of MRSP-colonized pa2ents in 

veterinary medicine, but there are currently no rapid tests that allow this. In addi2on, amikacin 

added to cefazolin could be administered during an2microbial prophylaxis to prevent SSIs from 

MRSP in orthopedic procedures.21  

 

Finally, one key principle in the fight against an2microbial resistance is reducing and more 

conscious use of an2microbials.  

ACVIM's General Methods to Reduce An2microbial Resistance indicates three methods to reduce 

an2microbial resistance: reducing the occurrence of diseases by implemen2ng preven2on 

whenever possible, reducing the administra2on of an2bio2cs, and improving the way an2bio2cs 

are administered. Not all animals with bacterial infec2ons need to be treated with an2microbials. 

Some2mes, bacterial infec2on is secondary to other causes and may be a remedy for the primary 

cause by avoiding the use of an2microbials.32 
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PREVENTION OF SURGICAL SITE INFECTIONS 
 

Not all SSIs are preventable, but many ac2ons can be undertaken to reduce their incidence 

before, during, and aGer the surgical procedure.  

 

PRE-OPERATIVE STRATEGIES 

The first step is iden2fying animals at higher risk of developing SSIs. In previous chapters, the risk 

factors associated with the pa2ent have been iden2fied. The animals most at risk are those with 

concomitant diseases that worsen their health condi2ons, those with contaminated wounds, and 

those requiring surgical procedures involving orthopedic implants or drainage. Once these 

animals have been iden2fied, special care must be taken in their management, and all the 

following strategies must be followed for each surgical procedure.  

 

Adequate clipping of the surgical field (preferably within 4 hours before surgery), and a proper 

surgical scrub are essen2al. The surgical scrub can be done with Chlorhexidine gluconate 4% and 

70% isopropyl alcohol or with povidone-iodine and 70% isopropyl alcohol. No differences in the 

incidence of SSIs between these two disinfectants have been demonstrated.6 Some differences 

must be considered when choosing which substances to use in the surgical scrub. Both 

chlorhexidine and povidone-iodine are broad-spectrum ac2ves, but betadine also acts against 

spores. They both have immediate ac2vity, but only chlorhexidine has persistent ac2vity for more 

than 6 hours and residual ac2vity for up to two days. Finally, povidone-iodine can cause contact 

derma22s, while chlorhexidine is ototoxic (use on perforated eardrum should be avoided) and 

neurotoxic (must not encounter the brain and meninges). 

Surgical instruments must be properly sterilized, and the surgeon's hands must be washed 

appropriately.  

 

Emphasis should be placed on the administra2on of an2microbial prophylaxis (AMP). The 

an2microbial should be chosen according to the pathogens expected at the site where the 

surgical procedure will be performed (Table 6). The first administra2on must be performed 

intravenously before the start of the surgical procedure to allow the drug to reach sufficient 2ssue 

concentra2ons at the surgical site before the incision is made.33 The guidelines indicate that the 

first administra2on should be performed within 60 minutes before the start of the surgical 
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procedure.34 One of the most widely used an2microbials for prophylaxis is cefazolin. This should 

be given within 60 minutes before incision, and subsequent doses should be given every 90 

minutes of surgery.  

 

Guidelines indicate an2microbial prophylaxis should be undertaken in clean-contaminated, 

contaminated, or dirty procedures. Regarding clean procedures, the surgeon may choose to 

administer AMPs if the procedure is expected to last longer than 90 minutes, if the bone is incised, 

if implants are planned in orthopedic procedures, and in cases of high-risk pa2ents. In clean-

contaminated and contaminated procedures, AMP is jus2fied and should be chosen according to 

the bacterial flora present at the site where the procedure is performed. When dirty or dirty-

contaminated surgeries are suspected of infec2on or purulent exudate, a broad-spectrum 

therapeu2c an2microbial should be administered, and treatment should con2nue post-

opera2vely. 

These guidelines should be considered when choosing whether and which AMP to undertake, but 

they should not always be strictly followed. The surgeon must evaluate each case based on the 

pa2ent’s status and the surgical procedure.  

In Northern Europe, guidelines for a lower use of an2microbial prophylaxis associated with 

greater compliance with an2sep2c regula2ons have been issued. Swedish guidelines advise 

against AMP in clean orthopedic procedures, even when orthopedic implants are used. In Finland, 

AMP is not recommended in clean, clean-contaminated surgical procedures las2ng less than 60 

minutes. However, using first-genera2on cephalosporins is recommended 30-60 minutes before 

an orthopedic procedure, even if clean, to be con2nued un2l the end of the surgical procedure.33 

 

INTRA-OPERATIVE STRATEGIES 

Observing the principles of asepsis during the en2re surgical procedure is crucial. If a surgeon's 

glove breaks, these should be replaced immediately. In the case of clean-contaminated 

procedures (e.g., procedures on the diges2ve tract), it may be helpful to use a double surgical 

drape that isolates the intes2ne from the rest of the abdominal cavity. Sterile waterproof drapes 

are very useful as they prevent bacterial flora from contamina2ng the rest of the body cavity.13 It 

is mandatory to replace sterile gloves before touching clean areas aGer touching poten2ally 

contaminated areas to avoid contamina2on. A lower incidence of SSIs is also found when 

peritoneal lavages with warm sterile saline	are performed at the end of the procedure where 



 24 

bacterial contamina2on is suspected, although the volume of lavage to be used is controversial. 

These can affect reducing bacterial contamina2on in risky surgeries.13 

If ini2ated before surgery, an2microbial prophylaxis should be con2nued un2l the procedure is 

complete. It is crucial to keep the therapeu2c levels of the an2microbial stable throughout the 

whole surgical procedure by carrying out addi2onal administra2ons depending on the dura2on 

of the surgery and the type of an2microbial chosen. AGer the first an2microbial administra2on, 

subsequent doses should be repeated every two half-lives of the an2microbial used.6 

 

POST-OPERATIVE STRATEGIES 

Even in the case of post-opera2ve norms, one of the main strategies for preven2ng SSIs is 

maintaining the proper cleanliness of the surgical wound and the environment in which the 

animal lives. Every 2me a clinician visits a pet, it is indicated to wear disposable gloves if the 

wound needs to be touched to prevent the bacterial flora on the vet's hands from contamina2ng 

the wound.  

 

If AMP is administered in clean surgeries and clean-contaminated and contaminated surgeries, 

an2microbial prophylaxis should be discon2nued 12-24 hours aGer the end of the procedure. 28 

The postopera2ve use of AMP is not recommended unless a concurrent infec2on requires 

treatment.33 The human medical literature does not support using postopera2ve an2microbials 

for clean procedures, whereas its use in veterinary surgery, par2cularly following orthopedic 

procedures, is commonplace. 11,12,28 Two studies about orthopedic procedures describe a 

significant reduc2on in SSI occurrence in pa2ents administered with postopera2ve 

an2microbials.11,12 The post-opera2ve an2microbials should only be administered if there is a 

demonstrated need for an2microbial treatment. However, it can be used preven2vely if the 

surgeon deems it necessary in high-risk pa2ents (for example, in orthopedic procedures).   

 

Finally, surveillance is an essen2al strategy in the preven2on of SSIs. On the one hand, it allows 

for early detec2on of SSI and interven2on on a pa2ent and, at the same 2me, enables an overview 

of the incidence of SSIs in the clinic so that correc2ve measures can be put in place if it is too 

high. Surveillance of surgical site infec2ons can be ac2ve or passive. The key data to analyze is the 

number of procedures and surgical site infec2ons that have occurred. In addi2on, other data can 

be entered according to what needs to be controlled in the clinic.  
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Ac2ve surveillance allows to determine the percentage of SSIs that occur. It is more expensive 

and takes longer since pa2ents need follow-up. It requires an ac2ve study and follow-ups (physical 

or by telephone) must be scheduled at certain 2mes. It is usually performed in large clinics where 

a study is to be carried out on the incidence and risk factors present in the clinic to have clear 

indica2ons on which procedures should be implemented to reduce the incidence of SSIs in the 

clinic.  

In this case, all procedures in a determinate period will be analyzed, and in these, we will take 

note of all the factors that could cause an increase in the rate of SSIs. Generic pa2ent data, such 

as sex, age, species, and race, as well as more specific data, such as the presence of concomitant 

diseases, ASA status, and any allergies, will be analyzed. An analysis of factors that may influence 

the incidence of SSIs during the surgical procedure will then be carried out, such as the type of 

surgery itself, the an2microbial prophylaxis used, the dura2on of anesthesia and surgery, the use 

of orthopedic implants and/or drains, etc. Subsequently, follow-ups will be agreed upon with the 

owner at pre-established 2mes, during which the clinician will assess the pa2ent's health and the 

possible presence of SSIs based on the criteria for defining an SSI seen previously. Once these 

data have been obtained, a sta2s2cal analysis should be carried out indica2ng the incidence of 

SSIs in the clinic and which factors influenced it the most.  

 

Passive surveillance requires less expense and is easier to implement as it relies on data already 

collected for other studies or in medical records. It does not require an ac2ve study to be carried 

out on all surgical procedures in a period but requires a retrospec2ve analysis of previously 

collected data. Therefore, all procedures performed in a specific period are analyzed, and the 

incidence of SSIs is determined based on the data collected about the pa2ent, the procedure, and 

the follow-up visits. Usually, the number of follow-ups and the amount of data about the pa2ent 

and the procedure are lower. The lower 2me and cost make this alterna2ve valid in many 

situa2ons.  

Small animals oGen have a very short post-surgery hospitaliza2on period that does not allow the 

presence of a surgical site infec2on to be detected. Therefore, it is essen2al to ensure that the 

small animal's owner is compliant and pays aVen2on to his animal's health. The veterinarian 

should inform the owner about the risks and the importance of contac2ng the clinic immediately 

in case they suspect health problems with their pet. 
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For the passive surveillance model to provide reliable results, it is essen2al to standardize pa2ent 

follow-ups and define a correct compila2on of the medical record to have reliable data when 

determining the incidence of surgical site infec2ons in the clinic.  

However, its outcome varies greatly depending on how medical records are wriVen, whether the 

presence of surgical site infec2ons is correctly reported, and the follow-ups that are carried out 

on the pa2ent. 
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MANAGEMENT OF SURGICAL SITE INFECTIONS 
 

Once a surgical site infec2on has been iden2fied, it is necessary to evaluate a series of 

parameters, such as where the infec2on is present and what caused it. In some cases, a physical 

examina2on of the pa2ent may be sufficient; in others, in-depth examina2on is necessary, which 

may include cultural, hematological, or diagnos2c imaging tests. It is also essen2al to assess the 

pa2ent's general health condi2on (e.g. if there are concomitant pathologies), the type of surgical 

procedure performed, and the owner's compliance with specific post-opera2ve prescrip2ons 

requested at home. 

 

As seen above, the indiscriminate use of an2microbials has increased the phenomenon of 

an2microbial resistance. Therefore, it is essen2al to remember that not all infec2ons must be 

treated with an2microbials. A 2015 survey in Washington State revealed that 24% of par2cipa2ng 

veterinarians were not used to cultural tes2ng when they suspect an infec2on. Of those who 

responded posi2vely, only 36% request the culture test on a regular basis. Of these, only 10% 

replied that they used sensi2vity tests in the defini2on of the an2microbial therapy.35 Although 

most respondents stated that an2microbial resistance is an important phenomenon that needs 

to be addressed, the added cost oGen dictates veterinarians' disaffec2on with prescribing culture 

tests. 

 

The sample for a culture test should be as representa2ve as possible. Therefore, deep swabs 

should be preferred to surface swabs that could be contaminated by bacteria that are not the 

cause of the infec2on. An2microbial treatment should be started aGer the culture result or at 

least aGer the sample has been taken to avoid interference with the diagnos2c results.  

Although systemic an2microbial treatment is the most frequently used approach, other 

treatments may be undertaken.  

 

MANAGEMENT OF SUPERFICIAL AND DEEP SURGICAL SITE INFECTIONS 

The American College of Veterinary Internal Medical (ACVIM) sustains that not all animals with 

bacterial infec2ons should be treated with systemic an2microbials. Some2mes, a localized 

abscess incision and drainage are considered sufficient.32 
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Systemic an2microbial therapy is not always necessary in pa2ents who do not show deep or 

systemic infec2on signs. An2microbial ointments with topical ac2on can be used, or a thorough 

cleaning of the wound with biocides such as chlorhexidine can be carried out. It has been shown 

that high concentra2ons of local an2microbials at the site of infec2on can affect bacteria that are 

not suscep2ble to systemic therapy and, in some cases, can penetrate the biofilm in the case of 

surgical site infec2ons that occur aGer orthopedic surgeries in which an implant is used.25 

In the case of superficial and par2cularly extensive lesions, the an2microbial proper2es of honey 

or sugar can be exploited. In addi2on, local injec2ons of an2microbials can be given in the case 

of infec2ons in well-defined sites, such as the ar2cula2ons.6,21 In other cases, revision surgery 

may be considered to remove debris or foreign materials or to drain abscesses. 

In the case of surgical site infec2ons, when orthopedic surgery has been performed with an 

orthopedic implant, a biofilm could colonize the implant. An2microbial treatment may be 

aVempted, but in most cases, the cure is reached only by the removal of the implant. 

 

If the surgeon decides to operate again an SSI, drainage, debridement of the wound, or both may 

be performed. The wound must be reopened if drainage is chosen by removing the sutures to 

drain the purulent material. Once this has been done, the wound should be covered with sterile 

material. If the infec2on involves a large por2on of the soG 2ssues, bone, or an orthopedic 

implant, surgical explora2on of the wound with consequent debridement of the necro2c and 

devitalized material may be warranted, and 2ssue washes may be performed with sterile isotonic 

saline or local an2sep2cs, such as 0.05% chlorhexidine.21 

 

If a systemic an2bio2c is necessary, ideally, it should be chosen based on the results of culture 

tests. If the an2bio2c must be administered immediately, the one that influences the pathogens 

most likely to have caused the infec2on should be chosen (Table 6). Then, the therapy should be 

adapted or modified according to the results obtained from cultural and sensi2ve tests. In 

addi2on, suppor2ve treatment for pain control should be performed if necessary.  

 

MANAGEMENT OF ORGAN/SPACE SURGICAL SITE INFECTIONS 

For organ/space surgical site infec2ons, exploratory laparotomy is required.  

 In sep2c peritoni2s, exploratory laparotomy with peritoneal lavages has been found useful. A 

study conducted on 40 dogs affected by sep2c peritoni2s aimed at assessing aerobic and 
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anaerobic bacterial isolate type, suscep2bility, and change in bacterial resistance on pre- and 

post-lavage culture samples showed that peritoneal lavage with 200 to 300 mL/kg of 0.9% NaCl 

sterile saline solu2on reduced bacterial contamina2on. Pre-lavage samples indicated a total of 

109 isolated bacteria; post-lavage samples detected 14 fewer (with the appearance of 46 new 

isolated bacteria). As for MDRs, the post-lavage samples with MDRs were one-third of those pre-

lavage.36 The lavage is not able to completely eradicate the bacterial infec2on, but it may reduce 

the contamina2on to a manageable level. 

 

Evalua2ng the pa2ent's status, not just the laboratory result, is also essen2al. If the clinician 

decides to use a systemic an2microbial treatment, this must be done at appropriate doses and 

intervals. For example, when the same an2microbial used during surgery has also been used as 

post-opera2ve prophylaxis, it is good to con2nue administering it even in the case of an SSI and 

consider whether to add or modify the therapy based on the results of the laboratory tests. 

Whenever possible, narrow-spectrum an2microbials should be used based on laboratory results, 

and they should not be suscep2ble to an2microbial resistance by isolated microorganisms.7 

 

Few studies have been carried out in veterinary medicine regarding the dura2on of therapy. The 

ACVIM consensus statement on therapeu2c an2microbial use in animals and an2microbial 

resistance sustains that therapy should be con2nued for as long and at the doses necessary to 

eradicate the infec2on. An2microbial therapy should be discon2nued once the infec2on has 

ceased, even if the an2microbial label indicates longer dosing periods. In the past, there was a 

tendency to always observe the 2ming of administra2on of an2microbials for fear that shorter 

administra2ons could favor the onset of resistance. To date, there is no scien2fic evidence that 

stopping an2microbial therapy early, in the face of nega2ve cultures, can promote the onset of 

an2bio2c resistance.32 
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CONCLUSION 
 

The preven2on of surgical site infec2ons is crucial to improve the outcome of surgical pa2ents. 

The concept of “preven2on is beVer than cure” should be always applied facing the problem of 

the nosocomial infec2ons. Proper pre-, intra- and post-opera2ve management of these pa2ents 

is the cornerstone of the preven2on strategy to minimize the incidence of this complica2on. Not 

all surgical site infec2ons can be prevented, but it is essen2al to understand the risk factors and 

all the preven2on prac2ces to reduce the complica2on rate as much as possible. It is necessary 

to train all staff in contact with the surgical pa2ent to follow appropriate protocols. In this case, 

the formula2on of a hospital protocol could be helpful to decrease the incidence of surgical site 

infec2ons. An example of this is the daily use of surgical check lists.  

 

Although there are no interna2onal guidelines on this subject in the veterinary field, it is 

important to standardize the defini2on of surgical site infec2ons as much as possible and have 

homogeneous parameters to be evaluated in prospec2ve studies. Surveillance of surgical site 

infec2ons in veterinary medicine is necessary to understand which cri2cal points need to be 

modified to lower the incidence of infec2ons.  

 

Significant aVen2on must be paid to the use of an2microbials, both as a prophylaxis and as a 

therapy. Guidelines that indicate the proper use of an2microbial prophylaxis should always be 

considered.  

Finally, it is important to remember that not all surgical site infec2ons require an2microbial 

therapy. Ideally, an2microbial therapy should only be undertaken following culture and sensi2vity 

tests to reduce unjus2fied an2microbial use. The uncontrolled use of an2microbials has led to an 

increase in the phenomenon of an2microbial resistance, and it is ethically necessary that all 

veterinarians use an2microbials more consciously to face this global problem.  
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