MALDEK
STUDY SHEET - CLINICAL REASONING

Necrotizing Fasciitis

Necrotizing fasciitis is a fast-spreading infection where bacteria eat through the
fascia (the wrapping between muscle groups), making toxins that kill tissue, and
only emergency surgery to cut out all the dead tissue can stop it.

THE ONE-LINE TRUTH

Flesh-eating bacteria race along the layers between muscles, destroying tissue faster than
the immune system can reach them.

The chain — how it unfolds

1. Bacteria enter through a break in the skin and reach the fascia. — why: Any cut, puncture,
or surgical wound can let bacteria slip past the skin barrier; sometimes the entry point is so
small it's never found, but the bacteria find their way into the poorly defended fascia.

2. Bacteria multiply in fascia and release toxins that destroy tissue. — why: Fascia has very
little blood flow, so immune cells and antibiotics arrive slowly; meanwhile, the bacteria
make enzymes (like hyaluronidase and collagenase) that dissolve the 'glue’ holding tissue
together, and toxins (like streptococcal pyrogenic exotoxins) that kill cells directly, causing
tissue death (necrosis).

3. Pain becomes severe, far worse than the appearance of the skin would suggest. — why: The
toxins and dying tissue release inflammatory chemicals (like bradykinin and prostaglandins)
that fire pain nerves intensely, and the infection is destroying deep layers (fascia and
muscle) even when the skin on top looks only red or slightly swollen.

4. Skin changes appear: dark red or purple color, blisters filled with blood or dark fluid
(hemorrhagic bullae), and sometimes a crackling feeling under the skin (crepitus from gas).
— why: As fascia dies, blood vessels in and above it are destroyed, so blood leaks into
blisters and the skin turns dusky from poor blood flow; gas-producing bacteria (like
Clostridium) release bubbles that crackle when you press the skin.

5. The infected area may go numb. — why: Toxins and lack of blood kill the small nerves
running through the fascia and skin, so even though the infection is raging, the area loses
feeling — this is a very bad sign that tissue is dying.
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6. Fever, fast heart rate, fast breathing, confusion, and feeling terribly ill (toxicity) set in. —
why: Bacterial toxins and chunks of dead tissue (endotoxins and cell debris) spill into the
bloodstream, triggering a whole-body inflammatory response (SIRS); the immune system
releases cytokines (like TNF-alpha, IL-1, and IL-6) that cause fever, speed up the heart and
lungs, and fog the brain.

7. Blood pressure starts to drop (hypotension), and organs begin to fail (septic shock and
multi-organ dysfunction). — why: The massive inflammation causes blood vessels to leak
fluid into tissues (capillary leak), so blood volume in the vessels falls and pressure drops; at
the same time, toxins and low oxygen damage the kidneys (rising creatinine, less urine),
lungs (trouble breathing, low oxygen), liver (rising enzymes), and brain (confusion,
sleepiness), leading to multi-organ failure.

8. Without emergency surgery to remove all dead tissue (debridement), the infection spreads
further, shock worsens, and death is almost certain. — why: Antibiotics alone cannot reach
the dead, bloodless tissue where bacteria are thriving; only cutting out every bit of dead
(necrotic) fascia, fat, and muscle stops the source of toxins and gives antibiotics and the
immune system a chance to clear what's left — delay of even hours sharply raises the risk
of losing limbs, going into irreversible shock, or dying.

Spot it — what you see, and why

* Severe pain that seems way worse than what you can see on the skin: Bacteria release
toxins (poisons) that destroy tissue deep under the skin, killing nerves and muscle. The
damage races ahead of the visible redness, so the tissue screams even when the surface
looks fairly normal.

» Skin turns dark purple or bronze, sometimes with blood blisters (bullae): The infection cuts
off blood flow to the skin by clotting small vessels and filling tissue with toxins. Without
oxygen, the skin tissue dies and turns dark; blood leaks into blisters because vessel walls
break down.

* A crackling feel or sound (Crepitus) — a crackling or popping feel when you press the skin:
Some bacteria (especially Clostridium) make gas as they digest tissue. The gas gets trapped
under the skin, so when you push on it you feel and hear tiny bubbles popping.

* The painful area feels numb or you cannot feel touch there: Toxins and swelling crush the
tiny nerves in the tissue, cutting off their ability to send signals. When nerves die, the skin
goes numb even though the deep pain remains.

* Fever, often high (above 101°F or 38.3°C): The hypothalamus (the brain's thermostat)
raises body temperature in response to bacterial toxins and immune signals called
cytokines. Heat helps fight infection but also means the body is under serious attack.
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» Fast heart rate (tachycardia, often above 100 beats per minute): The body releases

adrenaline (epinephrine, a stress hormone) to pump more blood and oxygen to tissues. The
heart speeds up to try to keep blood pressure from dropping as vessels leak fluid.

Red flags — act now

* Pain that is far worse than the redness or swelling you can see — never dismiss severe pain

as 'just cellulitis'

e Skin that turns dark purple, bronze, or black, or blood blisters that pop up

* Crackling under the skin (crepitus), numbness in the painful area, or skin that feels wooden

and hard

» Fast heart rate, low blood pressure, confusion, or signs of shock — these mean the infection

is spreading into the bloodstream

* Swelling or redness that races across the skin, growing visibly over a few hours

Treat it — in this order

1.

Emergency surgical debridement (cutting out all dead and dying fascia, fat, and muscle) -
Removes the rotting tissue that is making toxins and feeding bacteria, so the infection stops
spreading and poisoning the whole body. Surgery is the only thing that actually stops
necrotizing fasciitis from killing more tissue.

. Broad-spectrum IV antibiotics: piperacillin-tazobactam 3.375-4.5 g every 6 hours OR a

carbapenem (meropenem 1 g every 8 hours or imipenem 500 mg every 6 hours) — Kills the
mix of bacteria (Group A Streptococcus, Clostridium, gut bacteria like E. coli, Klebsiella,
and Bacteroides) that cause necrotizing fasciitis before they can make more toxins. These
antibiotics cover both oxygen-loving and oxygen-hating bacteria.

. Vancomycin IV 15-20 mg/kg every 8-12 hours (dose adjusted to keep trough level 15-20

mcg/mL) — Kills Group A Streptococcus and MRSA (methicillin-resistant Staph aureus) that
the other antibiotics might miss, especially in areas where resistant bacteria are common
or in patients who had recent healthcare contact.

. Clindamycin IV 600-900 mg every 8 hours — Shuts down the bacterial ribosome (the tiny

factory inside bacteria that makes proteins), so Group A Streptococcus stops making the
toxins (like streptococcal pyrogenic exotoxins) that destroy tissue. This happens even while
the bacteria are still alive and dying from other antibiotics.

. Aggressive IV fluid resuscitation (30 mL/kg crystalloid bolus within the first 3 hours) and

vasopressors (norepinephrine) if blood pressure stays low — Fills up the blood vessels so
blood can reach the organs (brain, kidneys, heart) and keeps blood pressure high enough to
push oxygen into tissue. This buys time for antibiotics and surgery to work before organs
shut down from septic shock.
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Your top priorities at the bedside

1. Alert the surgeon and operating room immediately and prepare the patient for emergency
surgery within one hour. — why: Every hour of delay increases tissue death and risk of
death because bacteria spread along the fascia at a rate of 2 to 3 centimeters per hour, so
surgical debridement (cutting out dead tissue) is the only way to stop the infection from
spreading.

2. Start two large-bore IV lines and begin aggressive IV fluid resuscitation with at least 30
milliliters per kilogram of normal saline or lactated Ringer solution in the first hour. — why:
Septic shock causes vasodilation (blood vessels open too wide) and capillary leak (fluid
leaks out of blood vessels), so large volumes of IV fluid are needed to keep blood pressure
up and organs perfused with oxygen.

3. Administer broad-spectrum IV antibiotics immediately—do not wait for culture results—
using piperacillin-tazobactam 3.375 grams every 6 hours or a carbapenem like meropenem
1 gram every 8 hours, plus vancomycin 15 to 20 milligrams per kilogram every 8 to 12
hours, plus clindamycin 600 to 900 milligrams every 8 hours. — why: Antibiotics kill
bacteria in the bloodstream and slow spread, but they cannot reach dead tissue, so they
must be started right away while the surgeon prepares; clindamycin also stops toxin
production by bacteria, which reduces tissue damage.
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