Acute Surgical Infection
*Physiology
-The protective mechanisms that are prevented the microorganisms from causing infection in the tissues can be divided into:
1) Intact epithelial surface is a mechanical barriers.
2)    Chemical: low gastric pH.
3)    Humoral: antibodies, complement and opsonins.
4) Cellular: phagocytic cells, macrophages, polymorphonuclear cells and killer                                                                  lymphocytes.
Causes that reduced resistance to infection:
I. Metabolic: malnutrition (including obesity), diabetes, uraemia, jaundice.
II.  Disseminated disease: cancer and acquired immunodeficiency syndrome (AIDS).
III.  Iatrogenic: radiotherapy, chemotherapy, steroids.

*Opportunistic infection:
-Microorganisms that are not normally pathogenic may start to behave as pathogens due to reduce host resistance to infection.
Risk factors for increased risk of wound infection:
· Malnutrition (obesity, weight loss).
· Metabolic disease (diabetes, uraemia, jaundice).
· Immunosuppression (cancer, AIDS, steroids, chemotherapy and radiotherapy).
· Colonisation and translocation in the gastrointestinal tract.
· Poor perfusion (systemic shock or local ischaemia).
· Foreign body material.
· Poor surgical technique (dead space, haematoma).
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*Decisive period:
-It is the period that should be taken for the acute inflammatory, humeral and cellular defense mechanism to be mobilised.
-It is up to 4hrs. and it is the time when the invading bacteria may become established in the tissues so the strategy is aimed to prevent infection before this period.
-Logically the prophylactic antibiotics should be given to cover this period.
*Local and systemic presentation of surgical infection:
-The wound infection: is the invasion of organisms through tissues following a breakdown of local and systemic host defences leading to cellulitis, lymphangitis, abscess and bacteraemia.
-The classification of  surgical wounds infection is either superficial surgical site infection (SSSI) or  deep SSI (infection in the deeper musculofascial layers) and organ space infection (such as an abdominal abscess after an anastomotic leak).

*Classification of sources of infection:
· Primary: present in or on the host and so acquired from an endogenous source (such as an SSSI following contamination of the wound from a perforated appendix)
· Secondary or exogenous (HAI): acquired from a source outside the body such as the operating theatre (inadequate air filtration, poor antisepsis) or the ward (e.g. poor hand washing compliance).
*Health care-associated infection (HAI):
-It is the infection that follows surgery or admission to hospital. It can be classified into 4 groups:
1. Respiratory infections (including ventilator-associated pneumonia).
2. Urinary tract infections (mostly related to urinary catheters).
3. Bacteraemia (mostly related to indwelling vascular catheters).
4. Superficial site infections ( SSIs).

*Types of localised infection:
· Abscess:
-It is a localised collection of  pus in the tissues of the body often accompanied by swelling and inflammation, result of the body's defensive reaction to foreign material frequently bacteria.
-An abscess presents all the clinical features of acute inflammation: heat, redness,
Pain, swelling and loss of function.
-Pus is composed of dead and dying white blood cells that release damaging cytokines, oxygen free radicals and other molecules.
-If the abscess is not drained or resorbed completely, a chronic abscess may result.
-If it is partly sterilised with antibiotics, a swelling called antibioma may form.
-Abscesses may discharge spontaneously by tracking to a surface as a sinus or fistula formation.
-The treatment is drainage by surgical incision ( I&D) and encourage to heal by secondary intention.
-Modern imaging techniques may allow guided needle aspiration.
-Antibiotics are indicated if the abscess is not localised (evidence of cellulitis) or the cavity is not left open to drain freely.
-Persistent chronic abscesses are associated with certain organisms like Mycobacterium and Actinomyces.
-An abscess in a deep cavity can be diagnosed by ultrasonography, computed tomography (CT), magnetic resonance imaging (MRI) and isotope scans and may allow guided aspiration without the need for surgical intervention.

· Cellulitis and lymphangitis:
-Cellulitis: is non-suppurative invasive infection of tissues with poor localisation in addition to the cardinal signs of inflammation.
-It is caused by organisms such as B-haemolytic streptococci, staphylococci and    C. perfringens.
-Tissue destruction, gangrene and ulceration may follow which are caused by release of proteases.
-Systemic signs are chills, fever and rigors due to release of toxins into the circulation which stimulate a cytokine-mediated systemic inflammatory response.
- Blood cultures are often negative. 
-Cellulitis is usually located at the point of injury and subsequent tissue infection.
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-Lymphangitis is part of a similar process and presents as painful red streaks in affected lymphatics.
-It is often accompanied by painful lymph node groups in the related drainage area.

*Systemic inflammatory response syndrome (SIRS):
-It is a systemic manifestation of sepsis but may also be caused by multiple trauma, burns or pancreatitis without infection.
-It is two of:
i. Hyperthermia (>38°C) or hypothermia (<36°C).
ii. Tachycardia (>90/min, without blockers) or Tachypnoea (>20/min).
iii. WBC >12 × 109/l or <4 × 109/l .
*Bacteraemia and sepsis:
-Bacteraemia: is the presence of bacteria in the blood. It is usually transient.
-It can occur spontaneously or during certain tissue infections or with use of indwelling GU or IV catheters or other procedures. 
-Sepsis: accompanied by multiple organs dysfunction syndrome (MODS) which may progress in severe cases into multiple system organ failure (MSOF).
*Specific wound infections:
· Gas gangrene:
-It is caused by Clostridium perfringens which is a Gram-positive, anaerobic, spore-bearing bacilli, widely found in nature particularly in soil and faeces.
-This complication is relevant to military and traumatic surgery and colorectal operations. 
-Immunocompromised patients, diabetic or have malignant disease are at greater
risk particularly if they have wounds containing necrotic or foreign material resulting in anaerobic conditions.

-Presentation of gas gangrene wound infections are  severe local wound pain and crepitus (gas in the tissues which may also be noted on plain radiographs).
-The wound produces a thin, brown, sweet-smelling exudate in which Gram staining will reveal bacteria.
-The other symptom, the skin is turning brown and progressing to a blue-black colour with the appearance of haemorrhagic bullae.
-Oedema and spreading gangrene.
-Early systemic complications with are pyrexia, tachycardia disproportionate to body temperature, tachypnoea and alteration in mental status, circulatory collapse and multiple system organ failure (MSOF).
-The diagnosis is made on the basis of history and clinical features, peripheral blood smear may suggest haemolysis, Gram stain reveals large Gram-positive bacilli without neutrophils, biochemical profile may show metabolic acidosis and renal failure.
-Antibiotic prophylaxis should always be considered in patients at risk.
-Treatment of gas gangrene infection is by large doses of intravenous penicillin and aggressive debridement of affected tissues are required.

· Clostridium tetani:
-Anaerobic, Gram-positive bacterium that can cause tetanus following implantation into tissues or a wound.
-The signs and symptoms of tetanus are mediated by the release of the exotoxin tetanospasmin which affects myoneural junctions and the motor neurones of the anterior horn of the spinal cord.
-A short prodromal period (4–5 weeks) is associated with a milder form of the disease and has poor prognosis.
[bookmark: _GoBack]-This leads to spasms in the distribution of the short motor nerves of the face (Resus sardonicus) followed by the development of severe generalised motor spasms including opsithotonus, respiratory arrest and death.
-Prophylaxis with tetanus toxoid (T.T. injection) is the best preventative treatment and should be given to all patients with open traumatic wounds who are not immunised.
-In an established infection, minor debridement of the wound is required and antibiotic treatment with benzylpenicillin.
-Muscles relaxants and ventilation in severe forms may also be required which may be associated with a high mortality.
-Antitoxin using human immunoglobulin (IgG) should be considered for both at risk wounds and established infection.

*Prophylactic antibbiotics:
-They are given to prevent infection after surgery or instrumentation.
-Time and route of given is intravenous administration at induction of anaesthesia.
-In long operations, excessive blood loss, unexpected contamination occurs then antibiotics may be repeated at 4-hourly intervals during the surgery.
-Continue as therapy if there is unexpected contamination or if a prosthetic is implanted in a patient with a septic source.
-The choice of an antibiotic depends on: the expected spectrum of organisms likely to be encountered, the cost and local hospital policies which are based on experience of local resistance trends.
-Benzylpenicillin should be used if Clostridium gas gangrene infection is a possibility.
-Patients with heart valve disease or a prosthesis should be protected from bacteraemia caused by dental work, urethral instrumentation or visceral surgery.

*Principles for the use of antibiotic therapy:
-Antibiotics do not replace surgical drainage of infection.
-The only spreading infection or signs of systemic infection justifies the use of antibiotics.
-Whenever possible, the organism and sensitivity should be determined before using the antibiotics.
-There are 2 approaches to antibiotic treatment:
1. A narrow-spectrum antibiotic may be used to treat a known sensitive infection e.g. MRSA  is usually sensitive to vancomycin or teicoplanin.
2. Combinations of broad-spectrum antibiotics can be used when the organism is not known or when it is suspected that several bacteria may be responsible for the infection.
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