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Issues to be highlighted
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How does surgical site infection occur?

Magnitude of  the problem

Risk of  SSI

Principles of  SSI prevention

Proper use of  Surgical AMP

The journey of  surgical procedure

Role of  HH in this journey



How SSI occurs?
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SSI occurs as a part of  a complex 
interaction between:

Number of bacteria that 
contaminate the surgical site

Virulence of the contaminant

Microenvironment at the surgical 
site

Integrity of host defense.



Risk for SSI
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The traditional wound classification system: 

Clean

Clean Contaminated

Contaminated

Dirty & Infected

A new model to stratify SSI risk: Risk 

Index (0-3)



Risk Index: 0-3
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A point is added to the patient’s risk index for each of  the 

following:

 Surgical site wound classification of  

contaminated or dirty (class III or IV)

 American Society of Anesthesiology  (ASA) score ≥3

 Prolonged procedure time

The higher the score by this index,

the greater is the risk for subsequent SSI
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ASA 

Score

Description of

Classification 

Patient Example

1 Normal healthy

patient

A 21yearold, well conditioned 

male athlete undergoing elective 

groin hernia repair

II Patient with mild

systemic disease 

A 46year old woman with mild but 

controlled hypertension undergoing a 

laparoscopic cholecystectomy

III Patient with

severe

systemic disease

A 62yearold female on chronic 

hemodialysis undergoing emergency 

laparotomy for  perforative diverticulitis

IV

V

VI

http://text.apic.org/item38/chapter37surgicalsiteinfection/all



Magnitude of the problem
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Unfortunately the actual rates of  surgical 

site infections for most operations are poorly 

defined or under estimated 

This is because:

Many procedures are performed on an outpatient

basis

Many infections in the inpatient population are 

not identified until after discharge

The complete surveillance remains inconsistent.



Prevention of SSI: A long story
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Hand hygiene: Semmelweis in 1840s

Germ theory: Pasteur & Koch in 1860s

Antisepsis : Joseph Lister in 1870s

Operating rooms: in early 1900s

Development of  antibiotics 



SSI prevention principles
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SSI prevention follows the principles of  managing 

all events that may lead to infection:

Minimizing access of bacteria to the 

surgical site 

Antagonizing bacterial that do gain access

to the wound

Reducing adjuvant effects that create a local 

environment favoring infection occurrence

Optimizing host immune responses



SSI prevention procedures
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 Cleaning and antisepsis of  surgical site

 Surgical hand antisepsis of  surgical team

 Sterile drapes and sterile barriers and other surgical attire

 Standardized environment at OR

 Assuring and maintaining sterility of  surgical 
instruments

 Surgical antimicrobial prophylaxis 

 Skilled surgeon

 Avoiding hypothermia and hypoglycemia



Indications of Surgical AMP

High risk of  infection is 
associated with the procedure (eg, 
colon resection)

Consequences of  infection are 
unusually severe (eg, total joint 
replacement, cardiac surgery)

Patient has a high Risk.
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Ideal antimicrobial agent
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Should

prevent SSI

prevent SSI-related morbidity and 
mortality, 

reduce the duration and cost of  health care 

produce no adverse effects

have no adverse consequences for the 
microbial flora of  the patient or the 
hospital.



To achieve these goals
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An antimicrobial agent should be

 Active against the pathogens most likely to 

contaminate the surgical site

 Given in an appropriate dosage and at a time that 

ensures adequate serum and tissue concentrations 

during the period of  potential contamination, 

 Safe

 Administered for the shortest effective period to 

minimize adverse effects, the development of  

resistance, and costs.



What can we use?
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A standardized approach 

to the rational, safe, and effective

use of  antimicrobial agents for the 

prevention of  surgical-site 

infections based on currently 

available clinical evidence and 

emerging issues. 



The appropriate use of surgical AMP
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http://www.ashp.org/surgical-guidelines



Preoperative dose timing
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The optimal time for 

administration is within 60 minutes 

before incision

For vancomycin or fluoroquinolones

the dose should begin within 120 

minutes before the incision. 



Course
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 Most cases can be treated with 

a single dose. 

The duration should be less 

than 24 hours regardless if  

there are indwelling drains. 



Re-Dosing
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Intraoperative re-dosing is needed to ensure 

adequate serum and tissue concentrations of  

the antimicrobial in the following:

The duration of  the surgery 

exceeds 2 half-lives of  the 

antimicrobial

There is excessive blood loss



Weight-based dosing
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A higher dose of  cefazolin 

for persons weighing more 

than 120 kg



Why don't postoperative antibiotics 

affect SSI rates?

First

 Antibiotics not present at the time of  fibrin 

deposition (at wound closure) penetrate the matrix 

poorly, if  at all. 

Second

 Increased hydrostatic pressure in the vicinity of  the 

closed wound secondary to continued edema 

formation means that   systemic drugs will not gain 

access to the area of  the   wound space. 
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Prolonged postoperative administration 

of preventive antibiotics

Increases antibiotic-associated morbidity 

(e.g. Clostridium difficile enterocolitis)

 Increases the development of  resistant 

bacteria

Increases the costs of  antibiotic utilization 

in surgical patients
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Some Recommendations for surgical AMP
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Surgical 

procedure

Recommended 

agent
Alternative (ß lactam allergy)

Strength 

of 

evidence

Biliary tract:

Open 

procedure

Cefazolin, Cefoxitin, 

Cefotetan, 

Ceftriaxone, 

ampicillin-sulbactam

Clindamycin or 

vancomycin+aminoglycoside or 

aztreonam or fluoroquinolone

Metronidazole+ aminoglycoside or 

fluoroquinolone

A

Laparscopic

procedure:

Elective, low 

risk

Elective, high 

risk

None

Cefazolin, Cefoxitin, 

Cefotetan, 

Ceftriaxone, 

ampicillin-sulbactam

None

Clindamycin or 

vancomycin+aminoglycoside or 

aztreonam or fluoroquinolone

Metronidazole+ aminoglycoside or 

fluoroquinolone

A

A

http://www.ashp.org/surgical-guidelines



Surgical AMP 

should not 

be used to prevent 

HCA infection. 
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Let us follow the journey of a  patient 

in a surgical procedure
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Patient admission 

Patient preparation

Surgical procedure: OR

Recovery 

Inpatient care: ICU or surgical ward

Out patient care: after discharge



Patient Admission
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Risk of  patient colonization with 

germs



Patient admission to hospital 
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HH is necessary 

before and after 

patient contact

Moments 1 & 4



Insertion of devices
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Peripheral venous cathter

Central line

Urinary catheter

Risk of  device associated infection



PVC: Moment 2
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 Immediately before any 
manipulation of  the 
catheter and the associated 
intravenous medication 
administration
 Before catheter insertion 

or removal 
 Before dressing change
 before drawing blood
 Before preparing 

associated equipment for 
these procedures  

 Before Preparing 
medications for infusion 
into the catheter

 Before accessing (opening) 
the administration set and 
infusion system



PVC: Moment 3
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Immediately after 

any task that could 

involve body fluid 

exposure, such as: 

 Inserting or 

removing the 

catheter 

Drawing blood



Key additional considerations for 

peripheral intravenous catheters
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 Indication: 
 Ensure that a peripheral venous catheter is indicated.

 Remove the catheter when no longer necessary/clinically 
indicated. 

 Insertion/maintenance/removal 
 Disinfect skin with an antiseptic before catheter insertion. 

 Wear clean, non-sterile gloves and apply an aseptic procedure 
(with non-touch technique) for catheter insertion, removal, and 
blood sampling.

 Consider scheduled catheter change every 72-96 hours. 

 Change tubing used to administer blood, blood products, 
chemotherapy, and fat emulsions within 24 hours of  infusion 
start. Consider changing all other tubing with the cateter

 Monitoring: Record time and date of  catheter insertion, 
removal and dressing change, and condition (visual 
appearance) of  catheter site every day



Central line: Moment 2
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 Immediately before any 
manipulation of  the catheter and 
the associated intravenous 
medication administration 
system, such as:
 Catheter insertion 

 catheter removal 

 dressing change, 

 drawing blood, or 

 before preparing associated 
equipment for these procedures 

 before Accessing (opening) the 
administration set and infusion 
system 

 Before preparing medications for 
infusion into the catheter



Central line: Moment 3
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Immediately after any 

task that could involve 

body fluid exposure, 

such as:

Inserting or removing 

the catheter 

Drawing blood from 

the catheter



Key additional considerations for central 

intravenous catheters
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 Indication: 

 Ensure that a central intravenous catheter is indicated.

 Remove the catheter when no longer needed/clinically indicated.

 Insertion/maintenance/removal 

 Avoid inserting catheters into the femoral vein.

 Prepare clean skin with an antiseptic (alcohol-based 2% chlorhexidine-gluconate 

preferred) before insertion. 

 Use full sterile barrier precautions during insertion (cap, surgical mask, sterile 

gloves, sterile gown, large sterile drape). 

 Replace gauze-type dressings every 2 days and transparent dressings every 7 days; 

replace dressings whenever visibly soiled.

 Change tubing used to administer blood, blood products, chemotherapy, and fat 

emulsions within 24 hours of  infusion start. Consider changing all other tubing 

every 96 hours. 

 Use aseptic procedure (with non-touch technique) for all catheter manipulations. 

 Monitoring: Record time and date of  catheter insertion, removal and 

dressing change, and condition (visual appearance) of  the catheter skin site 

every day. 



Urinary catheter: Moment 2
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Immediately before any 

manipulation of  the urinary 

catheter or drainage system 

such as:

 Inserting or applying an 

indwelling, intermittent 

straight, or condom catheter

Accessing the drainage 

system to collect a urine 

sample or to empty the 

drainage bag



Urinary catheter: Moment 3
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Immediately after any task 

involving the urinary 

catheter or drainage 

system that could lead to 

urine exposure, such as: 

Collecting a urine sample 

Emptying the drainage 

bag

Removing the urinary 

catheter 



KEY ADDITIONAL CONSIDERATIONS FOR 

A PATIENT WITH A URINARY CATHETER
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 Make sure that there is an appropriate indication 
for the indwelling urinary catheter. 

Use a closed urinary drainage system, and keep it 
closed. 

 Insert the catheter aseptically using sterile 
gloves.

 Assess the patient at least daily to determine 
whether the catheter is still necessary. 

Do not give antibiotics to patients with 
indwelling catheters unless they have a 
documented infection.



Operating Theater
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Surgical scrub or rub



Recovery Room
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Removal of  lines

Removal of  UC

Moments 2 and 3



Surgical Ward
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Surgical wound 

care



Wound dressing care: Moment 2
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 Before physically examining the 
post-operative wound site 

 Before taking wound samples 
for microbiological 
investigations, if  required

 Before touching the wound to 
remove stitches/clips

 Before preparing the necessary 
items for replacing the wound 
dressing

 Before replacing wound 
dressing



Wound dressing care: Moment 3
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Immediately after any task 

involving potential body fluid 

exposure, such as: 

After post-operative wound 

examination/

 sample collection 

After removing stitches/clips

After undertaking a post-

operative wound dressing 

change



Conclusion
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 Improving HH practices in all surgical services is 

critical throughout the continuum of  care from 

surgical wards to operating theaters and recovery 

rooms to out patient surgical services 



To sum up
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Practice HH for surgical patients from admission to 

discharge
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