MALDEK
STUDY SHEET - CLINICAL REASONING

Surgical Site Infection

Surgical site infection means germs got into the surgical cut and started
multiplying—open the wound to let the pus drain out, send a sample to the lab to
find out which germ it is, and give the right antibiotic to kill it.

THE ONE-LINE TRUTH

A surgical site infection is an infection that starts in the cut made during surgery,
appearing within 30 days of the operation—or up to 1 year later if an implant (like a mesh,
screw, or artificial joint) was placed.

The chain — how it unfolds

1. Bacteria enter the surgical wound during or right after the operation. — why: The cut
breaks the skin's protective wall, and bacteria—most often Staphylococcus aureus (a tough
germ that lives on everyone's skin and nose, including the drug-resistant kind called MRSA)
or gut bacteria like Escherichia coli if surgery was on the belly—land on the exposed tissue
underneath. Normally, neutrophils (germ-eating white blood cells) swarm in and kill them
within hours, but if the patient has diabetes (high blood sugar slows neutrophils and feeds
bacteria like fertilizer), smokes (nicotine chokes blood flow so fewer immune cells and less
oxygen arrive), is malnourished (not enough protein and vitamins to make new white blood
cells and repair tissue), or has an implant (bacteria stick to the foreign surface and hide in
a slimy biofilm shield), the germs multiply faster than the immune system can stop them.

2. The body floods the wound with white blood cells and fluid, causing redness, warmth,
swelling, and pus. — why: Infected tissue releases chemical alarms—histamine, bradykinin,
and cytokines (alarm proteins like interleukin-1)—that make nearby blood vessels widen
and leak. Neutrophils squeeze out of the bloodstream and into the wound, where they eat
bacteria and dead tissue and then die themselves, forming pus (a thick yellow or green fluid
of dead germs, dead neutrophils, and liquefied tissue). This flood of cells and fluid is the
body's attempt to wall off the invader—the redness, heat, and swelling are not the disease
itself, but the immune response trying to contain it. The wound becomes tender because the
swelling stretches nerve endings.
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3. If pus is not drained and bacteria keep multiplying, they burrow deeper into fascia and
muscle or spill into the bloodstream. — why: Pus trapped under closed skin acts like a
warm, moist greenhouse for bacteria—full of food (dead cells and fluid). Pressure builds
and bacteria follow the path of least resistance, sliding along fascial planes (the slippery
layers that separate muscle groups) or breaking through tiny blood vessels into the
bloodstream. Fierce bacteria like group A Streptococcus or Clostridium perfringens (which
makes gas gangrene) release poisons that blow up tissue and blood vessels directly
(causing tissue death (necrosis), meaning the tissue dies), creating more dead tissue and
cutting off blood supply, which lets infection spread even faster along whole limbs or body
regions.

4. The whole body reacts with fever, racing heart, and a surge in white blood cell production.
— why: Macrophages (large scavenger immune cells) at the infection site release cytokines
—interleukin-1, interleukin-6, and tumor tissue death (necrosis) factor (alarm proteins)—
into the bloodstream. These messengers travel to the hypothalamus (the brain's thermostat
in the center of the brain) and reset it higher, causing fever (usually 100.4 to 104 degrees
Fahrenheit or 38 to 40 degrees Celsius). The bone marrow (spongy tissue inside bones
where blood cells are made) is signaled to crank out more neutrophils, spiking the white
blood cell count above 12,000 per microliter. The brainstem's cardiovascular center (in the
medulla, the lowest part of the brain) speeds the heart to deliver more oxygen and immune
cells to tissues. All of this is the body trying to contain the infection—fever slows how fast
bacteria can reproduce, and more white cells means more soldiers to fight—but these
defenses can only buy time; they cannot cure the infection without antibiotics and draining
the source of pus.

5. If bacteria reach the bloodstream in large numbers, sepsis and septic shock develop. —
why: Bacteria and their poisons flood the blood and trigger a huge, body-wide immune
response. Cytokines make blood vessels everywhere leaky and floppy, so blood pressure
drops and fluid leaks out of vessels into tissues (causing whole-body swelling and starving
organs of oxygen). The heart races to keep up, but eventually can't maintain pressure.
Lactic acid (a waste product from burning fuel without enough oxygen, called anaerobic
metabolism) builds up in the blood because tissues are choking. Kidneys, liver, lungs, and
brain begin to fail from lack of oxygen and blood flow. This is septic shock—a life-
threatening spiral that, without emergency treatment (IV fluids, antibiotics within one hour
of recognizing sepsis, and surgery to drain or remove the infected source), can lead to
multi-organ failure and death within 24 to 48 hours.
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6. The wound edges may split open (dehiscence) as pus and pressure tear apart fragile
healing tissue. — why: Infection destroys the new collagen fibers (the body's scaffolding
protein) that are knitting the wound edges together, and rising pressure from trapped pus
literally rips the cut open. Dehiscence is the body's crude release valve—better to have an
open draining wound than a closed pocket of pus (abscess) that spreads deeper. But an
open wound heals much more slowly, requires weeks of packing gauze into it and changing
dressings daily, and leaves a wider, weaker scar. If an implant or deep organ is now exposed
to the outside, the risk of deeper infection climbs sharply.

7. Every finding—redness, warmth, pus, fever, high white count, fast heart rate, low blood
pressure—is the body's response to the same root problem: bacteria multiplying in the
wound. — why: These are not separate diseases; they are the immune system and
cardiovascular system reacting at local, regional, and body-wide levels to try to contain and
fight the infection. The real disease is the unchecked bacterial growth. Treatment must
trace backward to the source—drain the pus, cut out dead tissue, remove the infected
implant if present, and give antibiotics matched to the exact germ found when wound fluid
is sent to the lab and grown in culture—because treating only the fever or the high white
count without fixing the source will fail. The body's defenses will eventually wear out, and
the patient will crash into septic shock and organ failure if the infection is not controlled at
its starting point.

8. The window to turn things around closes fast once septic shock begins. — why: Sepsis
guidelines (the Surviving Sepsis Campaign, an international expert panel) say the 'golden
hour' matters most—blood cultures and broad-spectrum antibiotics (antibiotics that hit
many kinds of bacteria) must be given within 60 minutes of spotting sepsis, and source
control (surgery to drain pus or cut out dead tissue) should happen within 6 to 12 hours.
Every hour of delay raises the risk of death. Once blood pressure cannot be held up even
with IV fluids and vasopressor drugs (medicines like norepinephrine that squeeze blood
vessels tight), and organs are failing, the death rate climbs above 30 to 40 percent. The key
is to spot the downhill trend early—watch for rising heart rate, falling urine output,
worsening pain, spreading redness, or confusion—and act before the patient tips into
shock, because stopping the slide is far easier than trying to rescue someone already in free
fall.

Spot it — what you see, and why

* Redness and warmth around the surgical cut: Germs (bacteria) get into the wound and
multiply. The body's defense system sends extra blood to the spot to fight them off. That
extra blood carries white blood cells and oxygen, and it makes the skin look red and feel
warm—like a busy highway of defenders rushing to the scene.
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Swelling at or near the incision: When bacteria invade, tiny blood vessels leak fluid into the
surrounding tissue as part of the alarm response. That pooling fluid causes the area to puff
up, like a sponge soaking up water.

Pain or tenderness that gets worse instead of better: Chemicals released by injured cells
and immune cells—histamine, bradykinin, and prostaglandins (messengers that tell the
body something is wrong)—irritate nerve endings. That sends sharper pain signals to the
brain, making the wound hurt more as infection grows.

Pus or cloudy fluid draining from the wound: White blood cells called neutrophils swarm to
the site, eat bacteria, and die in the fight. Pus is the thick, creamy mixture of dead white
blood cells, dead bacteria, and broken-down tissue. It's a sign the body is battling hard, but
it also means infection is present.

Fever (body temperature above 100.4°F or 38°C): Bacteria release toxins, and immune cells
release chemicals called pyrogens—interleukin-1 (IL-1), interleukin-6 (IL-6), and tumor
tissue death (necrosis) factor-alpha (TNF-alpha). These pyrogens travel to the
hypothalamus (the brain's thermostat in the center of your head) and tell it to crank up the
body's temperature. A higher temp helps immune cells work faster and slows bacterial
growth.

Foul-smelling drainage from the incision: Certain bacteria—like Clostridium, Bacteroides,
and some Staphylococcus strains—produce gases and waste chemicals as they break down
tissue. These chemicals have a sour or rotten smell, signaling that infection is deep and
destroying living tissue.

Red flags — act now

Fever above 101°F (38.3°C) with chills or shaking

Redness spreading fast—tracking up an arm or leg or moving more than an inch away from
the wound edge in a few hours

Wound edges pulling apart or organs or tissue visible inside the opening

Feeling confused, very dizzy, breathing fast (more than 22 breaths a minute), or heart
racing (over 100 beats a minute at rest)

Foul smell or dead-looking (black, gray, or green) tissue around the cut

Treat it — in this order

1.

Open the wound, drain all pus, cut away dead tissue (debridement), and pack it open or
apply negative-pressure wound therapy (vacuum-assisted closure) - Removes the source—
pus and dead tissue—where bacteria hide and multiply beyond the reach of antibiotics or
blood flow. Oxygen and healing cells can now get in to clean up and rebuild.
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2. Start IV antibiotics immediately: vancomycin (covers MRSA) plus piperacillin-tazobactam or
a carbapenem (covers gut bacteria) if the wound is near the belly or groin, or if the patient
is septic — Kills bacteria circulating in the blood and tissue before they multiply into sepsis
or seed other organs like heart valves or bones. Once culture results return, narrow to the
specific antibiotic that targets the identified germ.

3. Send wound tissue or fluid for culture and sensitivity testing before starting antibiotics (if
possible) or as soon as you open the wound — Tells you the exact species of bacteria and
which antibiotics kill it. This lets you switch from broad-spectrum antibiotics (which can
harm good bacteria and cause resistance) to the single best drug.

4. If signs of deep infection (pain out of proportion, skin that looks purple or black, a crackling
feel or sound (crepitus)—crackling under the skin from gas, or spreading beyond the wound
in hours), take the patient to the operating room immediately for wide surgical washout —
Stops necrotizing fasciitis (flesh-eating infection) from racing through tissue planes and
destroying muscle, fascia, and blood vessels. Washout removes infected and dying tissue
and stops toxins from poisoning the bloodstream.

5. Control blood sugar (goal under 180 mg/dL), optimize nutrition (protein at least 1.2-1.5 g/
kg/day), stop smoking, and correct anemia or low albumin — Restores the body's own
infection-fighting power. High blood sugar paralyzes neutrophils (the main germ-eating
white cells). Low protein and oxygen starve the wound of building blocks and fuel for
healing.

Your top priorities at the bedside

1. Assess vital signs (temperature, heart rate, blood pressure, respiratory rate, oxygen
saturation) and mental status immediately and every 4 hours — why: Fever over 100.4°F,
heart rate over 90, respiratory rate over 20, low blood pressure, or confusion indicate
sepsis (bloodstream infection causing organ dysfunction) requiring immediate IV fluid
resuscitation and antibiotics within 1 hour

2. Inspect the surgical incision and measure the area of redness, swelling, and warmth in
centimeters; photograph the wound if policy allows — why: Documenting the size and
appearance of redness (erythema) (redness) and hardened tissue (induration) (firm
swelling) allows nurses and doctors to track whether the infection is spreading or
improving with treatment, and rapid expansion signals necrotizing infection

3. Notify the surgeon immediately if pus-filled (purulent) drainage is present, the wound has
opened, or red streaks are visible — why: Surgical site infections require source control
(opening the wound to drain pus and remove infected tissue) which only the surgeon can
perform, and delaying drainage allows bacteria to multiply and spread into deeper tissue or
bloodstream
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