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Pathology:

Infection is the invasion of body by pathogenic microorganisms. Inflammation is the reaction of the tissue to their presence and the toxins produced by them. Once bacterial invasion occurs local tissue responds by hyperemia and exudation. If infection occurs it may resolve, cause local tissue necrosis, spread to other parts of the body or become chronic.

1. Resolution: After the exudative phase the inflammation regresses without any tissue damage and with complete restoration of normal tissue architecture. This may or may not require an antibiotic.

2. Local tissue damage: Progressive infection causes local tissue death due to exo and endo-toxins produced by bacteria, increased local tissue tension and thrombosis of veins by invading agents. Dead tissue may

A. Remain solid called slough or sequestrum (in bone) and may be cast off resulting in an ulcer or a sinus formation

B. May liquefy into pus and form an abscess

C. May cause progressive putrefaction of the affected tissue and result in gangrene.

3. Spread: The infection spreads by 3 modes

A. Direct Spread: Haemolytic Streptococci produce fibrinolysin which causes fibrinolysis of the protective cell wall of adjoining cells thus resulting in rapid spread through the connective tissue and tissue planes – cellulites

B. Lymphatic spread – Streptococcal infection spreads through the lymphatics affecting their wall – lymphangitis and Mycobacterium Tuberculosis spreads by embolization to regional lymph nodes.

C. Haematogenous: Three forms of spread occurs:

· Bacteraemia: After entry into the blood stream the bacteria circulate without any symptoms

· Pyaemia: Pyaemic emboli carrying clumps of bacteria producing multiple metastatic pyaemic abscesses wherever they get lodged

· Septicaemia: Unlike bacteraemia the bacteria are active and multiply in blood stream.

Clinical Features: Pain (dolor), Swelling (tumor), redness (rubor), increased local temperature (calor), tenderness and loss of function (laesa functio). Brawny induration, fluctuation and pointing indicate pus formation. Rapidly spreading infections like cellulites and erysipelas are usually due to haemolytic streptococcus, local tissue necrosis like abscess and carbuncle are due to staphylococcus, skin necrosis is due to proteus and greenish slough/discharge is because of pseudomonas.

Investigations:

· Blood – Acute infections have polymorphonuclear lymphocytosis, chronic infections show leukocytosis and Blood culture is positive in bacteraemia, septicaemi and pyaemia

· Wound / pus soab culture and sensitivity

· Other investigations – X. Ray Chest for Tuberculosis, X Ray bones for Osteomylitis, Ultrasonography for Liver abscess and CT Scan for Brain abscess

Treatment: In exudative phase infections may resolve with or without antibiotics, as the immune defenses of the body are efficient. However if tissue necrosis has occurred then the pus / slough / sequestrum has to be surgically removed / drained. The resultant cavity drains freely and eventually contracts due to wound contraction by fibrosis. Antibiotics are initially chosen by clinical features of the infection, but after 72 hours they can be switched to match the pus culture report.

Cellulites: Non suppurative spreading infection of subcutaneous tissue and loose cellular tissues of many tissue spaces of the body. Small enclosed tissue spaces look like cells in a beehive, hence the name. Caused usually by beta haemolytic streptococci, and rarely by staphylococcus and Cl. perfringens, there is release of streptokinin, hyaluronidase and other proteases, which result in progressive tissue destruction and ulceration. The lesion has no borders and limits and may be accompanied by systemic inflammatory response syndrome (SIRS) or septic shock, chills, rigor and high fever.

Ludwig’s Angina is a cellulites of sublingual and Submandibular spaces. Infection from lower 1st molar spreads to sublingual space and from 2nd and 3rd molars spread to Submandibular space. Infection above the mylohyoid muscle affects the sublingual space and that below the muscle affects the Submandibular, submental and parapharyngeal spaces leading to acute oedema of glottis. Cellulites on open surfaces are treated by systemic antibiotics but that of closed spaces like Ludwig’s Angina are drained surgically at the earliest. A tracheostomy may be required if there is acute oedema of glottis.

Erysipelas: This is subcuticular lymphangitis caused by Streptococcus pyogenes. A minor scratch on the skin may lead to signs of acute inflammation – roseolar rashes on skin leading to vesicle formation, discharging serous fluid. It is a spreading infection like cellulites but unlike the latter it has borders and limits. Erysipelas of face can spread to the pinna, whereas cellulites cannot, as the pinna has no subcutaneous connective tissue – Milin’s Ear Sign. Lymphangitis, lymphadenites and Lymphoedema can be encountered later on. Erysipelas can also lead to toxemia, bacteraemia, septicaemia and gangrene. Cephalosporines and Penicillin are the antibiotics of choice.

Pyogenic Abscess: Abscess is a localized collection of pus in a cavity, lined by granulation tissue. Caused by Staph. aureus and Strep. pyogenes, the infection leads to tissue necrosis and pus formation. Pus is hyperosmolar, draws in fluid and the resulting increased intracavitary pressure causes throbbing pain. Pus has liquefied necrotic tissue and dead and dying leukocytes that release damaging cytokinines, oxygen free radicals and other molecules. The cavity has an inner lining of acute inflammatory response and a pyogenic membrane composed of fibrinous exudates and an outer layer of granulation tissue – macrophages, angiogenesis and fibroblasts. An abscess can have the following fate

· Undergo resorption and resolution

· Spontaneous rupture and healing or sinus formation

· Surgical drainage and healing

· Get partly sterilized and solidified by prolong antibiotic therapy – antibioma

· Cause rapid spread of infection

While superficial abscesses are treated by surgical drainage and antibiotics, deep-seated ones are addressed by needle aspiration under Ultrasound or CT / MRI guide.

Cold Abscess: Pus collection without pain, heat and redness is a cold abscess. Usually caused by Tuberculosis, it can also follow Actinomycosis, Leprosy and fungal infections. Tubercular lymphadenitis and osteomyitis/osteoarthritis may be the source but a cold abscess may track along a nerve or a tissue plane and present at far off places. Aspirate from cold abscess may be sent for bacteriological examination, PCR and other investigations are aimed to locate the source of pus e.g. CT spine. Treatment is anti-tubercular treatment along with anti-gravity aspiration / surgical evacuation of necrotic debris.

Pyaemic Abscess: Secondary abscesses produced at distant sites by haematogenous transportation of organisms. High fever with chills and rigor followed by a crop of abscesses. They may prove fatal, as vital organs like brain are very vulnerable. Antibiotics and drainage form the mainstay of treatment. Blood culture tells us about the offending bacteria and its antibiotic sensitivity.

Carbuncle: This is infective gangrene of subcutaneous tissue because of staphylococcal infection. There is a diffuse area of necrosis usually in the nape of neck or in the back with multiple skin openings discharging pus. Diabetics are more prone to develop carbuncles. There is a painful, ill-defined, indurated swelling with a sieve like skin, discharging pus from multiple points. Blood Sugar estimation, Pus culture, TLD/DLC confirms the diagnosis. Treatment involves control of diabetes by insulin (and not oral hypoglycaemics), drainage, and antibiotics and if there is a considerable raw area then skin grafting at a later date.

Furuncle / Boil: This is a small bead of pus collected in a hair follicle. Hence it occurs in hairy areas and not in palm and sole. Unlike a diffuse area of subcutaneous necrosis in a carbuncle there is a localized necrotic core. Occurring as small painful swelling, single or multiple, if it is in an area devoid of subcutaneous tissue as in nose or pinna, it is very painful. Removal of the bead of pus eliminates pain.

Bacteraemia and Septicaemia: These are complications of wound infection. In bacteraemia bacteria are circulating in the blood for a transient period of time after procedures undertaken through infected tissue e.g. dental infection, catheterization in presence of UTI. An implanted prosthesis may get infected. In septicaemia the bacteria are proliferating and multiplying in the blood as seen after anastomotic leak following bowel surgery. Gram-negative bacteria, staph. aureus and fungi may be responsible, especially after the use of broad-spectrum antibiotics. Fever with chills and rigor, toxemia, restlessness and tachycardia may lead to Multiple Organ Dysfunction Syndrome (MODS) and later to Multiple System Organ Failure (MSOF). MODS is mediated by release of cytokines like Interlukins (IL), tumour necrosis factor (TNF) and other substances from phagocytic cells and polymorphs.


