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Definition  

 Infections that occur as a result of surgical procedures. 

 These infections may involve the surgical site or extend to other parts of 
the body. 

 They are typically caused by bacteria and less commonly by 
viruses and fungi. 
 



Pathogenesis  

 The magnitude of response and eventual outcome after surgery is 
generally related to several factor: 

 The initial number of microbes. 

 The rate of microbial proliferation in relation to containment and 
killing by host defenses.  

 Microbial virulence. 

 The potency of host defenses.  



Host defenses 

 The mammalian host possesses several layers of endogenous 
defense mechanisms that serve to prevent microbial invasion, 
These defenses are integrated and redundant so that the various 
components function as a complex, highly regulated system that 
is extremely effective in coping with microbial invaders.  

 Entry of microbes into the mammalian host is precluded by a 
number of barriers that possess either an epithelial (integument) or 
mucosal (respiratory, gut, and urogenital) surface. 

 the skin harbors its own resident microflora that may block the 
attachment and invasion of noncommensal microbes (colonization 
resistance). 

 Host barrier cells may secrete substances that limit microbial 
proliferation or prevent invasion. 

 Diseases of the skin (e.g., eczema and dermatitis) are associated 
with overgrowth of skin commensal organisms, and barrier 
breaches invariably lead to the introduction of these microbes. 

 



Surgical site 
infections 
(SSIs) 

 Surgical site infections: are infections of the tissues, organs, or 
spaces exposed by surgeons during performance of an invasive 
procedure.  

 SSI occurs at the site of surgery within 30 days following surgery or 
up to 90 days following surgery where an implant is involved (e.g. 
an artificial heart valve or joint). 

 



 The development of SSIs is related to three factors:  

(a) the degree of microbial contamination of the wound during 
surgery 

(b) the duration of the procedure 

(c) host factors such as diabetes, malnutrition, obesity, immune 
suppression; and a number of other underlying disease states. 



Risk factors for 
development 
of SSIs 



CLASSIFICATION 
OF SURGICAL 
SITE 
INFECTIONS 
(SSIs) 

 SSIs are divided into incisional SSI which includes those involving 
only skin and subcutaneous tissues (superficial incisional SSI) and 
those involving deeper softer tissues of the incision (deep 
incisional SSI), and organ/space SSI. 

 

 

 

 

 

 

 

 





 Organ/space SSI: 

 Infection occurs within 30 days after operation or within 90 days if 
an implant is present. 

 Infection involves anatomic structures which was opened or 
manipulated during an operation. 

 Patient at least has one of the following: 
 Purulent discharge from a drain placed through a stab wound into 

the organ/space 

 Organisms isolated from the organ/space by wound culture 

 Abscess or other evidence of infection involving the organ/space is 
identified by direct examination, reoperation, histopathology or 
radiological examination. 

 Diagnosed by SSI by surgeon. 

 



Classification 
of surgical 
wounds 





Classification 
of surgical 
wounds 

 Clean wounds (class I) include those in which no infection is 
present; only skin microflora potentially contaminate the wound, 
and no hollow viscus that contains microbes is entered. 

 Examples: excision of ganglion cyst, laparoscopic hernial repair, 
mastectomy, thyroidectomy, splenectomy, ovarian resection, skin 
melanoma. 

 

 

 

 



 Clean/contaminated wounds (class II) include those in which a 
hollow viscus such as the respiratory, alimentary, or genitourinary 
tracts with indigenous bacterial flora is opened under controlled 
circumstances without significant spillage of contents. 

 While elective colorectal cases have classically been included as 
class II cases, a number of studies in the last decade have 
documented higher SSI rates (9–25%). 

 Examples: cholecystectomy, colorectal surgery, hysterectomy, 
bowel resection, Gastric surgery.  

 

 

 

 

 



 Contaminated wounds (class III) include open accidental wounds 
encountered early after injury, those with extensive introduction 
of bacteria into a normally sterile area of the body due to major 
breaks in sterile technique (e.g., open cardiac massage), gross 
spillage of viscus contents such as from the intestine, or incision 
through inflamed, albeit nonpurulent tissue.  

 Examples: appendicitis 

 



 Dirty wounds (class IV) include traumatic wounds in which a 
significant delay in treatment has occurred and in which necrotic 
tissue is present, those created in the presence of overt infection 
as evidenced by the presence of purulent material, and those 
created to access a perforated viscus accompanied by a high 
degree of contamination. 

 Examples:  

   perforated appendicitis, 

   Perforated diverticulitis, 

   Necrotizing soft tissue  

Infections. 

 

 

 

 



Case 1 

13y with acute abdominal pain and a 
diagnosis of appendicitis. You complete a 
laparoscopic appendectomy and it is 
inflamed but no perforation. 

What is the wound classification? 



Case 2 

40 yrs old female with a follicular 
adenocarcinoma and you performed a total 
thyroidectomy. 

What is the wound classification? 



Common bacteria 
involved in surgical 
infections  



Streptococci  

 The most important is the group A, β-haemolytic Streptococcus, 
also called Streptococcus pyogenes.  

 It has the ability to spread, causing cellulitis, and to cause tissue 
destruction through the release of enzymes such as streptolysin, 
streptokinase and streptodornase. 

 

 Both Streptococcus pyogenes and Streptococcus faecalis may be 
involved in wound infection after bowel surgery.  

 

 All the streptococci are sensitive to penicillin and erythromycin.  

 

 The cephalosporins are a suitable alternative in patients who are 
allergic to penicillin 



Staphylococci  

 Staphylococcus aureus is the most important pathogen in this 
group 

 It can cause suppuration in wounds and around implanted 
prostheses. 

 Some strains are resistant to many common antibiotics (especially 
MRSA) and so are difficult to treat  

 

 Staphylococcus epidermidis, also known as coagulase-negative 
Staphylococcus, is now recognised as a major threat in vascular 
and orthopaedic prosthetic surgery and in indwelling vascular 
cannulae/catheters.  

 The bacteria form bioflms that adhere to prosthetic surfaces and 
limit the efectiveness of antibiotics. 



Clostridia 

 Clostridial organisms are Gram-positive, obligate anaerobes that 
produce resistant spores .  

 Clostridium perfringens is the cause of gas gangrene 

  Clostridium tetani causes tetanus.  

 Clostridium difcile (C. dif.) is the cause of pseudomembranous 
colitis, in which destruction of the normal colonic bacterial fora by 
antibiotic therapy allows an overgrowth of the normal gut 
commensal C. dif. to pathological levels. 

 the colitis may lead to perforation and the need for 
emergency colectomy with an associated high mortality. 

  Treatment involves resuscitation and antibiotic therapy.  

 The fbrinous exudate is typical and diferentiates the colitis 
from other infammatory diseases 

 



Aerobic Gram-
negative bacilli 

 These bacilli are normal inhabitants of the large bowel. 

 Escherichia coli and Klebsiella spp. are lactose fermenting; 
Proteus is non-lactose fermenting 

 Most organisms in this group act in synergy with Bacteroides to 
cause SSIs after bowel operations 

 Most of them  can be involved in UTI, particularly in relation to 
urinary catheterisation.  

 Pseudomonas spp. tend to colonise burns and tracheostomy 
wounds, as well as the urinary tract 

 There is increasing concern about the development of ESBLs in 
many of this group of bacteria, which confer resistance to many 
antibiotics, particularly cephalosporins 



Bacteroides  

 Bacteroides are non-spore-bearing, strict anaerobes that colonise 
the large bowel, vagina and oropharynx.  

 Bacteroides fragilis is the principal organism that acts in synergy 
with aerobic Gramnegative bacilli to cause SSIs, including intra-
abdominal abscesses after colorectal or gynaecological surgery.  

 They are sensitive to the imidazoles (e.g. metronidazole) and 
some cephalosporins (e.g. cefotaxime). 



Localised 
infection  
( abscess)  

 Most abscesses relating to surgical wounds take 7–10 days to form after 
surgery 

 If it is not drained or resorbed completely, a chronic abscess may result.  

 If it is partly sterilised with empirical antibiotics, an antibioma may form. 

 Persistent chronic abscesses may lead to sinus or fistula formation. 

  In a chronic abscess,  
 lymphocytes and plasma cells are seen.  

 There is tissue sequestration and later calcifcation may occur.  

 Certain organisms are associated with chronicity (Mycobacterium and 
Actinomyces).  

 USS, CT and MRI can be used for diagnosis and may allow image-guided 
aspiration and drainage 

 Management includes Incision and drainage. 
 Antibiotics used if the abscess is not localized (eg: evidence ofcellulitis) or if the 

abscess is closed after drainage 



Localised 
infection 
( cellulitis) 

 Cellulitis is a non-suppurative, invasive infection of tissues 

 typically caused by organisms such as β-haemolytic strepto cocci , 
staphylococci  and Clostridium perfringens 

 There is poor localisation  

 Systemic signs are common, with chills, fever and rigors. 

 Tissue destruction, gangrene and ulceration may follow, which are 
caused by release of proteases. 

 Treatment :Analgesics, antipyretic, antibioticAntibiotic of choice is 
penicillin erthromycin is used as alternative in pt allergic 
topenicillin 

 





Localised 
infection ( 
lymphangitis ) 

 The presence of infectious bacteria in the lymphatic vessele of an 
area ofthe body 

 Most common cause streptococcus pyogenes 

 presents as painful red streaks in affected lymphatics draining the 
source of infection 

 often accompanied by painful lymph node groups in the related 
drainage area 

 Treatment: antibiotics  





Systemic 
inflammatory 
response 
syndrome 

 Systemic infammatory response syndrome (SIRS) is a systemic 
manifestation of sepsis (Table 5.1), although the syndrome may 
also be caused by multiple trauma, burns or pancreatitis without 
infection. 

 SIRS should not be confused with bacteraemia, although the two 
may coexist 

 Septic manifestations and multiple organ dysfunction syn- drome 
(MODS) in SIRS are mediated by the release of pro- infammatory 
cytokines such as interleukin-1 (IL-1) and tumour necrosis factor 
alpha (TNFα) 

 In its most severe form, MODS may progress into multiple system 
organ failure (MSOF) 



Sepsis  

 Sepsis is a clinical syndrome that has physiologic, biologic, and 
biochemicalabnormalities caused by a dysregulated host response 
to infection. Sepsis and the inflammatory response that ensues 
can lead to multiple organ dysfunction syndrome and death. 

 Bacteremia is unusual following superficial SSIs but common after 
anastomotic breakdown (deep space SSI). It is usually transient 
and can follow procedures undertaken through infected tissues 
(particularly instrumentation in infected bile or urine). It may also 
occur through bacterial colonization of indwelling intravenous 
cannulae. 

 Bacteremia is important when a prosthesis has been implanted, as 
infection of the prosthesis can occur. 

 Sepsis accompanied by MODS may follow anastomotic 
breakdown. 

 Aerobic Gram-negative bacilli are mainly responsible, but S. 
aureus and fungi may be involved, particularly after the use of 
broad-spectrum antibiotics 











Specific wound infections 
 



Gas gangrene 
(clostridial 

myonecrosis) 
 

 Microorganism/ Clostridium perfringens. 

 Widely found in nature, particularly in soil and feces. 

 Military persons, traumatic surgery and colorectal operations. 

 Severe local wound pain and crepitus. The wound produces thin, 
brown, sweet smelling exudate. 

 Edema and spreading gangrene (after release of proteases and 
alpha toxin). 

 If not treated > systemic complications with circulatory collapse. 



Management 

• Large doses of IV penicillin 

oAggressive debridement of affected tissue 

oHyperbaric oxygen could be helpful 

 



Necrotizing Fasciitis 

• Also known as Synergistic spreading gangrene 

• This condition is not caused by clostridia 

• coliforms, staphylococci, Bacteroides spp., anaerobic 
streptococci have all been implicated, acting in synergy. 

oMeleney’s synergistic hospital gangrene (abdominal wall) 

oFournier’s gangrene (scrotal infection) 



Necrotizing 
Fasciitis 



Necrotizing 
Fasciitis 

 Patients are almost always immunocompromised. 

 Severe wound pain, signs of spreading inflammation with crepitus 
and smell are all signs of the infection spreading. 

  Untreated, it will lead to widespread gangrene and MSOF. 

  Broad-spectrum antibiotic therapy must be combined with 
aggressive circulatory support. Locally, there should be wide 
excision of necrotic tissue and laying open of affected areas. The 
debridement may need to be extensive, and patients who survive 
may need large areas of skin grafting. 



Pre-operative 
phase 

 Shower 

 Shaving 

 patient dress 

 Theater staff dress 

 Hand washing 

• Antibiotic prophylaxis  

One hour before incision 

oBefore induction 

oBefore tourniquet application 

1 dose vs 3 doses 

oAdditional dose:  

  -Prolonged operation 

  -Excess blood loss 



Intra-operative 
phase 

• Patient skin preparation 

o Iodine / chlorhexidine 

oAllowed to dry and avoid spillage 

• Incision drapes 

• Sterile gown and gloves 

• Patient homeostasis 

• Theater discipline 

• Wound dressing 

 



Treatment of 
SSI 

Surveillance 

Drainage of pus 

oCulture and sensitivity 

•  MRSA 

• VRE 

• ESBL strains 

Debridement 

Antibiotics 

Removal of implant 



Treatment of 
established 

surgical infection  
 

 It is unusual to have to treat SSIs with antibiotics, unless there is 
evidence of spreading infection, bacteraemia or systemic 
complications (SIRS and MODS).  

 The appropriate treatment of localized SSIs is interventional 
radiological drainage of pus or open drainage and debridement. 



Common antibiotic agents 

Antibiotic MOA Active against 

Penicillin Inhibit cell wall synthesis  Most gram +ve 

Cephalosporin  Inhibit cell wall synthesis  Gram +ve & -ve 

Erythromycin  Inhibit protein synthesis 50s Mycoplasma & actinomycosis 

Tetracycline  Inhibit protein synthesis 30s Gram +ve & -ve bacteria that not sensitive to penicillin 

Chloramphenicol  Inhibit protein synthesis 50s Broad spectrum 

Aminoglycoside Inhibit protein synthesis 30s Gram +ve, -ve and mycobacteria 

Sulfonamide/Trimethoprime Inhibit folate synthesis Community acquired gram -ve  

4-Fluoroquinolones Inhibit DNA replication Nosocomial infections and all gram -ve 
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