MALDEK
CONDITION CATALOG - CLINICAL REASONING

Acute Mesenteric Ischemia

Blood flow to the intestines suddenly stops—usually because a clot breaks loose
from the heart and plugs the main gut artery—and the bowel starts dying within
hours.

THE STORY IN ONE SENTENCE

Blood flow to the intestines suddenly stops—usually because a clot breaks loose from the
heart and plugs the main gut artery—and the bowel starts dying within hours.

“Acute mesenteric starved blood flow (ischemia) is the intestine starving for oxygen; the
hallmark is pain so bad the patient looks terrified, yet when you press on the belly it feels soft
and almost normal—the pain is way out of proportion to what you see and feel.”

Normal anatomy — the body's job

The superior mesenteric artery (SMA) is the main pipeline that delivers oxygen-rich blood from
your aorta to almost all of your small intestine and the first half of your colon (the right side,
including the cecum, ascending colon, and most of the transverse colon). Picture the aorta as
the trunk of a tree; the SMA is one of the biggest branches. The middle stretch of gut—
especially the small bowel—has very few side roads or backup vessels (we call those
collaterals). So if the SMA suddenly gets blocked, that entire territory loses blood fast, like a
neighborhood losing power when the main line goes down. The celiac artery feeds the
stomach, liver, and spleen. The inferior mesenteric artery feeds the left colon and rectum.
Those two arteries have better backup connections, so blockages there cause trouble more
slowly. The SMA territory is the danger zone because it covers the most bowel and has the
weakest safety net.
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BODY'S JOB

Understanding this single-artery layout is why acute mesenteric starved blood flow
(ischemia) is so deadly and why the pattern makes sense: one clot in one artery can kill
two feet of bowel in six hours. It also explains why the pain is severe and constant—
visceral pain from dying bowel—but the belly stays soft early on, because the outer lining
(the peritoneum) does not hurt until the dead bowel leaks through its wall hours later.
Without this mental map, the mismatch between pain and exam will seem like a mystery
instead of a predictable signature.

1. Aorta sends a thick branch forward and down - that is the superior mesenteric artery
(SMA).

2. SMA splits into smaller arteries that wrap around loops of small bowel (jejunum and ileum)
and climb up the right colon.

3. These arteries dive into the mesentery, the curtain of tissue that suspends the bowel like a
hammock, carrying blood vessels, lymph nodes, and nerves.

4. Inside the bowel wall, tiny arterioles (smallest arteries) deliver oxygen to three layers: the
mucosa (inner lining that absorbs food), the muscular layer (squeezes food along), and the
serosa (outer wrapper).

5. The mucosa is the hungriest layer; it has the fastest-dividing cells in your body and needs
the most oxygen, so it dies first when blood stops.

6. Veins collect the used, oxygen-poor blood and drain it back through the superior mesenteric
vein — portal vein — liver — heart.

7. If an a traveling clot (embolus) (traveling clot) or a blood clot (thrombus) (clot formed in
place) plugs the SMA, everything downstream starves. If a clot plugs the vein, blood cannot
drain, pressure builds backward, and the bowel swells and dies from congestion.

8. Because the SMA has few collaterals, there is no good backup. The celiac and inferior
mesenteric arteries can sometimes send a trickle of blood through tiny connecting vessels
at the edges, but it is almost never enough to save the bowel once the SMA is blocked.

What breaks

Blood stops reaching the intestine through one of four mechanisms, and all four lead to the
same catastrophe: the bowel runs out of oxygen, the tissue dies, bacteria leak into the belly,
and the patient crashes into septic shock if you do not catch it fast.
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CLINICAL TERM

The breakdown happens in one of four ways. (1) Arterial a traveling clot lodging in a vessel
(embolism) (about 50 out of 100 cases): a clot breaks loose from the heart—most often
from the left atrium in someone with atrial fibrillation (an irregular, quivering heartbeat),
but also from a recent heart attack scar, a diseased heart valve, or a ventricular aneurysm
—and travels downstream until it lodges in the SMA, usually just past where the first
branches peel off, blocking the middle and distal small bowel and right colon. (2) Arterial
clot formation (thrombosis) (about 25 out of 100 cases): the patient already has severe
atherosclerosis (hardened, narrowed arteries from cholesterol plaque), and a clot forms
right on top of a plaque at the origin of the SMA, often triggered by low blood pressure,
dehydration, or a hypercoagulable state (blood that clots too easily); these patients often
have a history of chronic belly pain after eating (intestinal angina) because the artery was
already narrowed. (3) Non-occlusive mesenteric starved blood flow (ischemia) (NOMI,
about 20 out of 100 cases): there is no clot at all; instead, severe low blood pressure—from
heart failure, septic shock, major bleeding, or aggressive diuretic use—or intense
vasoconstriction (blood vessels clamping down) from cocaine, vasopressor drugs, or
digoxin toxicity drops gut blood flow (perfusion) below the critical threshold, and the
bowel dies from oxygen starvation even though the artery is open. (4) Mesenteric venous
clot formation (about 5 out of 100 cases): a clot forms in the superior mesenteric vein,
blocking the drainage route; blood backs up, pressure inside the bowel wall skyrockets,
and the tissue becomes so swollen and congested that oxygen cannot get in—think of a
dam blocking a river so the upstream valley floods. Risk factors include hypercoagulable
states (protein C or S deficiency, factor V Leiden, cancer, oral contraceptives), portal high
blood pressure (hypertension) (high pressure in the liver's blood vessels from cirrhosis),
pancreatitis, and abdominal surgery. All four mechanisms converge into the same
downstream disaster: starved blood flow — tissue death from blocked blood flow
(infarction) (tissue death) — perforation (hole in the bowel wall) — peritonitis (belly
infection) — sepsis — multi-organ failure — death. The unifying clinical signal you see at
the bedside is sudden, severe, unrelenting abdominal pain that is out of proportion to a
surprisingly benign early physical exam—soft belly, minimal tenderness, no guarding.
Every later finding—bloody stool, distension, fever, high lactate, peritoneal signs—is a
consequence that traces back to this single break in oxygen delivery.

How the body compensates

For the first 6 to 12 hours, the patient's vital signs—blood pressure, heart rate, oxygen
saturation—may look almost normal even while feet of bowel are dying inside. Why? The body's
stress response (sympathetic nervous system firing, adrenaline and cortisol surging) keeps the
blood pressure and heart rate steady to protect the brain and heart, but it cannot save the gut
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because the blockage is local and complete. This is the dangerous window: a falsely reassuring
set of vitals while the clock ticks toward irreversible tissue death from blocked blood flow
(infarction). Your job is to recognize the mismatch—terrible pain plus soft belly in a high-risk
patient (afib, recent MI, atherosclerosis, low BP event)—and act before the bowel perforates
and the patient decompensates into septic shock. Once peritonitis and shock arrive, mortality
jumps from 30 percent to 80 percent. The window to save viable bowel is about 6 to 12 hours
from pain onset; after that, even heroic surgery often fails.

1. {'label': 'Hours 0-6: Starved blood flow (Ischemia) without tissue death from blocked blood
flow (infarction)’, 'detail': "'The SMA is blocked or blood flow (perfusion) is critically low, but
the bowel wall is still alive, just starving. The mucosa (inner lining) starts to die first
because it has the highest oxygen demand. The sympathetic nervous system (fight-or-flight)
kicks in: heart rate rises modestly (80s-100s), blood pressure holds steady or even rises
from adrenaline, and the patient looks anxious and in pain but not yet shocky. The belly is
soft, maybe mildly tender, because the starved blood flow (ischemia) is in the bowel wall
and mesentery, not yet irritating the peritoneum (outer lining). Lactate may be normal or
only slightly elevated (<2.5 mmol/L) because the volume of dead tissue is still small. This is
the golden window—if you restore blood flow now (embolectomy, thrombolysis, or fix the
low BP), the bowel can recover completely.'}

2. {'label': 'Hours 6-12: Transmural tissue death from blocked blood flow (infarction) begins',
'detail': "Starved blood flow (Ischemia) penetrates through all three layers of the bowel wall
—mucosa, muscle, serosa. The bowel turns dusky, swollen, and stops moving (paralytic a
stalled gut (ileus)). Bacteria begin to cross the damaged gut barrier into the bowel wall and
mesentery (bacterial translocation). The patient's pain may paradoxically ease for a brief
period as nerve endings die (ominous sign). Bowel sounds disappear. The abdomen starts to
distend (swell with gas and fluid). Lactate begins to climb (>2.5-4 mmol/L). Heart rate
climbs into the 100s-110s as the body senses trouble. Blood pressure may still be
maintained by stress hormones, but the patient looks sicker—pale, sweaty, restless.
Guarding and rebound tenderness start to appear as the dying bowel irritates the
peritoneum. This is the last chance for surgery to save some bowel; delay beyond 12 hours
means most or all of the affected segment is already dead and must be removed."}
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3. {'label': 'Hours 12-24: Perforation, peritonitis, and septic shock’, 'detail': 'The dead bowel
wall develops holes (perforations). Stool, bacteria, digestive enzymes, and bile spill into the
peritoneal cavity, causing diffuse peritonitis. The abdomen becomes rigid, exquisitely
tender, and distended. Fever spikes (often >38.5 °C, 101.3 °F). Lactate soars (>4-6 mmol/L
or higher). The patient becomes with a racing heart (tachycardic) (heart rate >120), with
low blood pressure (hypotensive) (systolic BP dropping below 90 mmHg despite fluids),
tachypneic (breathing fast), confused or lethargic (altered mental status from poor brain
blood flow (perfusion) and bacterial toxins), and oliguric (making very little urine as kidneys
fail). White blood cell count may be very high (>20,000) or very low (<4,000, a bad sign
called a low white blood cell count (leukopenia) indicating the immune system is
overwhelmed). This is septic shock with multi-organ dysfunction. Even emergency surgery
—resecting dead bowel, washing out the belly, broad-spectrum antibiotics, pressors—often
cannot reverse the downward spiral. Mortality is 50-80 percent once perforation and shock
occur.'}

4. {'label': 'Why compensation masks early disaster’, 'detail': 'The sympathetic nervous system
and stress hormones (epinephrine, norepinephrine, cortisol) are designed to keep your
brain and heart alive during a threat by raising heart rate, constricting blood vessels to
non-essential organs (including the gut, ironically making starved blood flow (ischemia)
worse), and mobilizing glucose. So even as the gut dies, your vital signs can look stable for
hours. The peritoneum (outer belly lining) does not hurt until the bowel wall breaks all the
way through, so early on the exam is soft despite severe pain. By the time vital signs crash
and the belly is rigid, the window for saving bowel has slammed shut. This is why clinical
suspicion and early imaging (CT angiogram) are everything—you cannot wait for lactate to
rise or the belly to become rigid, because those are late signs of irreversible injury.'}

5. {'label': 'The trend is the key', 'detail': "One normal lactate or one normal blood pressure
reading means nothing in isolation. Watch the trajectory over 2-4 hours: Is the pain getting
worse? Is the heart rate climbing? Is the belly getting more tender or distended? Is lactate
rising from 1.5 to 2.8 to 4.2 even though it started 'normal'? Is the patient more confused or
lethargic? A patient whose pain is escalating, whose lactate is climbing, and whose belly
exam is evolving from soft to guarded is on the edge of the cliff. Serial exams and serial
lactates every 2-4 hours are mandatory if you are watching and waiting, but in the right
clinical context (sudden pain + afib or atherosclerosis), you should image immediately and
not wait for trends."}
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Domino effect

1. 1. Blood flow stops in the superior mesenteric artery (SMA) territory—either from a clot
plugging the artery, a clot forming on plaque, venous outflow blocked, or pressure too low
to push blood through. — The highly metabolic cells lining the gut (enterocytes) need
constant oxygen to run the sodium-glucose pumps that absorb nutrients and to regenerate
every 3-5 days. Within minutes of losing blood flow, they switch from aerobic metabolism
(normal, oxygen-using energy production) to anaerobic metabolism (emergency energy
production without oxygen), which produces lactic acid as a waste product. The blood-
starved (ischemic) tissue releases chemical pain signals (bradykinin, substance P,
prostaglandins) that fire visceral pain nerves (slow, poorly localized nerves in the mesentery
and bowel wall), causing deep, severe, constant, hard-to-pinpoint abdominal pain. The pain
is often periumbilical (around the belly button) early on because the SMA territory maps to
that dermatome (skin region). Because visceral pain nerves do not localize well, the patient
cannot point to one spot—they hold their whole belly or writhe, unable to get comfortable.

2. 2. Pain out of proportion to physical exam: the patient is in agony, rating pain 10/10,
sweating, guarding their belly with their hands, yet when you press on the abdomen it is
soft, maybe mildly tender, with no rebound or rigidity. — The starved blood flow (ischemia)
is inside the bowel wall and mesentery (the curtain of tissue that holds the bowel), not yet
involving the parietal peritoneum (the outer lining of the belly that is wired to somatic
nerves, which sense sharp, localized pain). Visceral pain (deep, diffuse, severe) dominates,
but parietal pain (sharp, localized, made worse by pressing or sudden release) has not
kicked in yet because the bowel has not leaked or perforated. This mismatch—terrible
subjective pain, minimal objective tenderness—is the hallmark of early acute mesenteric
starved blood flow and should trigger immediate suspicion, especially in a patient with
atrial fibrillation (an irregular, quivering heartbeat), recent MI, severe atherosclerosis, or a
recent low blood pressure event. Many clinicians mistakenly reassure themselves because
the belly is soft; this is a trap. The soft belly is temporary—it will become rigid and board-
like once the bowel dies through and through and spills contents, but by then it is too late
to save the bowel.
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3. 3. Nausea, vomiting, and sudden forceful bowel movements or watery diarrhea. — The
blood-starved (ischemic) gut loses coordinated control. The enteric nervous system (the
gut's own 'brain', a network of neurons in the bowel wall) begins to misfire. Early on, the
bowel may become hyperactive—squeezing chaotically—trying to expel contents, which
produces cramping, urgent diarrhea, or vomiting. As starved blood flow (ischemia) worsens,
the bowel stops moving altogether (paralytic a stalled gut (ileus)). The gut also loses its
barrier function, so fluid leaks from blood vessels into the bowel lumen (inside space),
causing more diarrhea. Patients often report an initial urgent bowel movement or episode
of vomiting at pain onset, which can mislead the team into thinking this is gastroenteritis
(stomach flu); the key difference is the severity and constancy of pain and the high-risk
patient profile.

4. 4. Blood appears in the stool—either microscopic (detected only by guaiac card test) or
visible (bright red, maroon, or dark, tarry stool). — The mucosa (inner lining) is the first
layer to die because it has the highest oxygen demand and the fastest cell turnover. As
mucosal cells necrose (die), they slough off into the bowel lumen, exposing capillaries that
ooze blood. Early on, this produces occult blood (hidden, detected only by stool test). As
starved blood flow (ischemia) deepens, larger vessels rupture and frank blood appears—
bright red if from distal colon or rectum, maroon or dark red-black if from small bowel or
right colon (the blood has time to be partially digested). Bleeding is not always present, but
heme-positive stool in a patient with sudden severe abdominal pain and a high-risk vascular
history is acute mesenteric starved blood flow until proven otherwise.

5. 5. The abdomen becomes distended (bloated and swollen) and bowel sounds disappear
(silent belly on listening with a stethoscope (auscultation)). — Dead or dying bowel stops
contracting (paralytic a stalled gut (ileus)). Gas—from swallowed air and bacterial
fermentation—and fluid accumulate in the bowel lumen because nothing is moving it along.
The bowel dilates like a balloon. As the bowel wall becomes swollen (edematous) (swollen
with fluid) and inflamed, bacteria begin to translocate (cross the damaged barrier) into the
bowel wall, mesentery, and eventually the bloodstream. The combination of distension,
absent bowel sounds, and worsening pain signals that the bowel is dying or already dead.
On exam, you may see a visibly swollen belly and hear nothing through the stethoscope—an
ominous silent abdomen.
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6. 6. Peritoneal signs appear—guarding (patient tenses abdominal muscles when you press),
rebound tenderness (sharp pain when you quickly release pressure), and rigidity (belly feels
board-hard). — Transmural tissue death from blocked blood flow (infarction) (full-thickness
death of the bowel wall) allows bacteria, digestive enzymes, bile, and stool to leak through
micro-perforations or frank holes into the peritoneal cavity. The parietal peritoneum (outer
lining) is richly supplied with somatic pain fibers that localize sharply, so now the pain
becomes precise—the patient can point to the spot—and any movement (coughing, walking,
pressing and releasing) makes it worse. Chemical peritonitis (inflammation from leaked gut
contents) and bacterial peritonitis (infection) cause the abdominal muscles to contract
reflexively, producing guarding and rigidity. This is a late sign, indicating that significant
bowel is already infarcted and perforation is imminent or has occurred. Once peritoneal
signs appear, you are in the 12-24 hour window, and mortality is very high even with
emergency surgery.

7. 7. Serum lactate rises (often >3-4 mmol/L and climbing), and the blood becomes acidic
(metabolic too much acid in the blood (acidosis) with low bicarbonate and low pH). —
Infarcted tissue releases huge amounts of lactic acid into the bloodstream as cells die and
spill their contents. Lactate is a late marker—by the time it is markedly elevated, significant
bowel is already dead. A normal lactate does NOT rule out early acute mesenteric starved
blood flow (ischemia); you must suspect the diagnosis based on clinical picture and risk
factors, not wait for the lactate to rise. Once lactate is >4-6 mmol/L, the prognosis is grim.
The too much acid in the blood (acidosis) triggers compensatory hyperventilation (fast,
deep breathing to blow off CO:z and raise pH), but if the too much acid in the blood is
severe, the patient becomes lethargic and confused as the brain struggles with the
abnormal blood chemistry.
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8. 8. Fever, fast heart rate (tachycardia >120 bpm), low blood pressure (hypotension, systolic
<90 mmHg), fast breathing (tachypnea >24/min), confusion or lethargy, and low urine
output (oliguria <0.5 mL/kg/hr)—the full picture of septic shock and multi-organ
dysfunction. — Bacteria and endotoxins (toxic molecules from bacterial cell walls, especially
gram-negative bacteria like E. coli) spill into the bloodstream from the dead (necrotic) gut,
triggering a systemic inflammatory response (cytokine storm—interleukins, tumor tissue
death (necrosis) factor, prostaglandins flood the blood). Blood vessels dilate and become
leaky (distributive shock), the heart struggles to pump enough blood (myocardial
depression from inflammatory mediators), and blood clots form in small vessels throughout
the body (disseminated intravascular coagulation, DIC). Organs start to fail: kidneys stop
filtering (acute kidney injury, rising creatinine, little or no urine), lungs fill with fluid (acute
respiratory distress syndrome, ARDS, needing mechanical ventilation), liver cannot clear
toxins (rising bilirubin and transaminases), and the brain becomes oxygen-starved (hypoxic)
and toxic (altered mental status, confusion, or unresponsiveness). Despite aggressive fluid
resuscitation, broad-spectrum antibiotics (covering gram-negatives, anaerobes, and gram-
positives), and vasopressor drugs (norepinephrine, vasopressin) to support blood pressure,
the inflammatory cascade is often irreversible once it reaches this stage. Mortality in septic
shock from perforated blood-starved (ischemic) bowel is 60-90 percent.

9. 9. Without emergent intervention—restoration of blood flow (embolectomy, bypass,
thrombolysis, or stopping vasoconstrictors) or surgical resection of dead bowel with
washout of the abdomen—progression to refractory shock, cardiac arrest, and death. —
Once multi-organ failure and refractory septic shock set in, even maximal medical and
surgical therapy often cannot reverse the damage. The gut barrier is gone, the bloodstream
is flooded with bacteria and toxins, the inflammatory cytokines cause widespread
endothelial injury (damage to blood vessel linings), and vital organs fail one by one. The
heart cannot pump effectively, the lungs cannot oxygenate, the kidneys cannot filter, the
liver cannot detoxify, and the brain shuts down. The patient progresses to cardiac arrest,
often from high potassium (hyperkalemia) (high potassium from dead tissue), severe too
much acid in the blood (acidosis), and low oxygen (hypoxia). This is why early recognition—
thinking of acute mesenteric starved blood flow (ischemia) when you see sudden severe
belly pain out of proportion to exam in a high-risk patient—and urgent CT angiography
within 1-2 hours of presentation are life-or-death. The difference between 30 percent
mortality and 80 percent mortality is catching it in the first 6-12 hours, before tissue death
from blocked blood flow (infarction) and perforation occur.
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Symptoms - what the patient feels, and why

* Sudden, severe belly pain that does not match what the exam shows: The small intestine is
starving for oxygen (ischemia means not enough blood flow). Its wall has lots of nerves that
scream in pain, but early on the outer lining of the belly (the peritoneum) is not yet
irritated, so when the doctor presses, the belly stays soft—no guarding, no rebound. This
mismatch—terrible pain but a soft belly—is the hallmark clue.

Feeling sick to the stomach and throwing up: When the gut does not get enough blood, the
smooth muscle stops squeezing in the normal wave pattern (peristalsis), and the gut's own
nerve network sends a distress signal up to the vomiting center in the brainstem, so you
feel nauseated and vomit.

Sudden need to poop, watery diarrhea, or blood in the stool: The starving inner lining of the
gut (the mucosa) starts to die and peel off. Bleeding vessels release blood into the gut, and
the irritated bowel muscle goes into overdrive. You may see bright red or dark maroon
blood mixed with stool, or a stool test (hemoccult) will show hidden blood.

Belly swells up and feels tight (distension): The blood-starved (ischemic) bowel stops
moving at all (paralytic a stalled gut (ileus)). Gas and fluid pile up inside the loops of
intestine like a stopped drain, stretching the belly outward so it looks and feels bloated.

Belly becomes rigid, and pressing then letting go hurts sharply (guarding and rebound)—
this is a late sign: Once the entire bowel wall dies (transmural tissue death from blocked
blood flow (infarction)) and gut contents spill into the belly cavity, bacteria and digestive
juices inflame the peritoneum (peritonitis). Now the outer lining hurts badly, so the belly
muscles lock up tight to protect it, and any movement or pressure causes sharp, localized
pain.

Fast heart rate (over 100 beats per minute) and fast breathing: Your body's stress system
(sympathetic nerves) kicks in to fight pain, low blood volume from fluid shifts, and early
infection. It speeds up the heart and lungs to try to deliver more oxygen and blow off acid.

Fever: Bacteria cross through the damaged gut barrier into the bloodstream
(translocation), and dying tissue releases chemicals (pyrogens) that tell the brain's
thermostat (the hypothalamus) to turn up the body's temperature.

Blood pressure drops and thinking becomes confused or drowsy—this is a late, dangerous
sign: Gut bacteria and their toxins flood the blood (septic shock), making blood vessels
relax too much and leak fluid out of the bloodstream. Organs—including the brain—do not
get enough blood flow, so you become confused, sleepy, or unresponsive.

Lab test shows very high lactate (over 3 to 4 mmol/L) and acidic blood (pH under 7.35):
Large chunks of dying gut tissue switch to making energy without oxygen (anaerobic
metabolism), which dumps lactate into the blood. High lactate is a late warning that a lot of
bowel has already died—it is not an early clue.
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Focused exam

* Severe, constant abdominal pain that is far worse than what you see when you press on the
abdomen: This mismatch—called pain out of proportion to exam—is the single most
important warning sign for acute mesenteric starved blood flow (ischemia) (the intestines
suddenly lose their blood supply). The intestinal tissue is dying from lack of oxygen, but the
outer wall of the abdomen has not yet become inflamed, so the belly feels soft. Think of it
like a heart attack in the gut—the tissue inside is screaming for blood, but the outside
hasn't caught up yet. If the pain matches what you feel on exam, consider other problems
like appendicitis or gallbladder inflammation instead.

* Abdomen is soft or only mildly tender when you press on it, even though the patient reports
unbearable pain: Acute mesenteric starved blood flow (ischemia) kills intestinal tissue from
the inside outward. It starts with the mucosa (the delicate inner lining that absorbs food)
and then spreads to the deeper layers. Early on, the peritoneum (the outer wrapper around
the organs) is not yet inflamed, so there is minimal tenderness. This gap between severe
pain and a soft belly tells you that tissue is dying deep inside, like a house on fire from the
inside while the outside looks calm.

* Atrial fibrillation (an irregular, quivering heartbeat) (irregular, chaotic heart rhythm) on
cardiac monitor or irregularly irregular pulse when you feel the wrist: Atrial fibrillation (an
irregular, quivering heartbeat) causes blood to swirl and pool in the left atrium (upper
chamber of the heart). In these slow-moving pools, blood clots form. These clots can break
off and travel downstream as traveling clots (emboli) (traveling clots), blocking the superior
mesenteric artery—the main pipeline feeding the small intestine. When you see atrial
fibrillation, always think acute mesenteric starved blood flow (ischemia) as a life-
threatening possibility, especially in a patient with severe belly pain.

* Bloody or maroon stool, or no stool at all: When intestinal tissue dies, the mucosa breaks
down and bleeds into the bowel. This bleeding shows up in stool as bright red or maroon
blood. This is a late finding—it means the patient has already had hours of untreated
starved blood flow (ischemia) and tissue death has begun. Think of it like a pipe rusting
through: first the inside corrodes, then it starts to leak.

* Progressive abdominal swelling and rigidity over hours: Dead intestine loses the gut's
squeezing waves (peristalsis) (the normal wave-like squeezing that moves food and gas
forward). Fluid and gas pile up, the abdomen swells, and the peritoneum becomes inflamed
as the bowel wall breaks down. This signals advanced tissue death and possible perforation
(a hole punched through the bowel wall, spilling bacteria into the belly).
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* Low blood pressure (Hypotension) (systolic blood pressure below 90 mmHg) or persistent
fast heart rate (above 100 beats per minute) despite giving intravenous fluids: Dead
intestine releases bacterial toxins and inflammatory chemicals into the bloodstream,
causing distributive shock (blood vessels dilate and leak fluid, like a garden hose full of
holes). The cardiovascular system cannot maintain blood flow to vital organs even with IV
fluids. This indicates septic shock from bowel tissue death (necrosis) (tissue death) and
carries very high mortality—often above 50 percent.

Diagnostics - every test answers a question

* Serum lactate — Is there evidence of anaerobic metabolism from tissue starved blood flow
(ischemia)?

* Complete blood count (CBC) — Is there a high white blood cell count (leukocytosis)
(elevated white blood cell count) from tissue death or hemoconcentration (thickened blood
from fluid shifts)?

* Basic metabolic panel (BMP) — Is there metabolic acidosis (acid building up in the blood)
(low bicarbonate or low blood pH) from lactic acid accumulation, or acute kidney injury
from poor blood flow (hypoperfusion)?

* Computed tomography angiography (CTA) of the abdomen and pelvis with intravenous
contrast — Is there an arterial a traveling clot (embolus) or a blood clot (thrombus) blocking
the superior mesenteric artery, or a clot in the mesenteric veins, and is there evidence of
bowel starved blood flow (ischemia) or dead tissue?

* Plain abdominal X-ray (kidney-ureter-bladder or KUB) — Are there late signs of bowel tissue
death from blocked blood flow (infarction) such as pneumatosis intestinalis or portal venous
gas?

* Electrocardiogram (ECG) — Is there atrial fibrillation (an irregular, quivering heartbeat) or
other arrhythmia that could be a source of traveling clots (emboli)?

* Arterial blood gas (ABG) — Is there metabolic acidosis (acid building up in the blood) with
elevated lactate, confirming tissue starved blood flow (ischemia)?

* D-dimer - Is there evidence of recent clot formation or breakdown anywhere in the body?
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Treatment logic

* Emergency CTA of the abdomen and pelvis with intravenous contrast — Identifies the
location and cause of vascular blockage (occlusion) (blockage)—embolic blockage of the
superior mesenteric artery (clot traveled from the heart), thrombotic blockage (clot formed
in place in a diseased artery), mesenteric venous clot formation (thrombosis) (clot in the
veins draining the intestines), or non-occlusive mesenteric starved blood flow (ischemia)
(low flow from shock or blood vessel spasm). This tells you whether the patient needs
emergency surgery, endovascular intervention (catheter-based clot removal or clot-
dissolving medication), or medical management to improve blood flow.

* Intravenous unfractionated heparin bolus (80 units/kg) followed by continuous infusion (18
units/kg/hour), started immediately if acute mesenteric starved blood flow (ischemia) is
suspected and there is no contraindication to anticoagulation — Prevents propagation
(extension) of existing a blood clot (thrombus) and formation of new blood clots (thrombi) in
collateral vessels (smaller blood vessels that can provide alternate routes for blood flow,
like side streets when the highway is blocked). Does not dissolve existing clot, but stops the
blood-starved (ischemic) process from worsening while you arrange definitive treatment.
Think of it like freezing a spreading fire—it does not put out the flames, but it stops them
from spreading.

* Emergency exploratory laparotomy (open abdominal surgery) with embolectomy or
thrombectomy (surgical clot removal) and resection (surgical removal) of dead (necrotic)
bowel — Restores blood flow by removing arterial traveling clots (emboli) or blood clots
(thrombi) from the superior mesenteric artery, and removes dead or non-viable bowel to
prevent perforation, peritonitis (infection of the abdominal cavity), and septic shock. After
resection, viable bowel ends are either reconnected (anastomosis) or brought to the skin
surface (ostomy) if the patient is too unstable for reconnection. This is the definitive
treatment—it physically removes the blockage and the dead tissue.

* Endovascular therapy: catheter-directed thrombolysis (clot-dissolving medication delivered
through a catheter threaded into the blocked artery) or mechanical thrombectomy
(catheter-based clot removal) — Restores blood flow by dissolving or removing arterial a
blood clot (thrombus) or a traveling clot (embolus) without open surgery. This is an option
only if imaging shows no peritoneal signs (no evidence of dead bowel or perforation) and
symptoms started within 12 hours. Restoring blood flow early—before tissue dies—can
prevent bowel tissue death from blocked blood flow (infarction) and avoid the need for
bowel resection. Think of it like using a drain snake instead of tearing out the whole pipe.
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* Intravenous crystalloid fluid resuscitation (normal saline or lactated Ringer's) and
vasopressors (norepinephrine preferred) to maintain mean arterial pressure above 65
mmHg — Restores intravascular volume (fluid in the blood vessels) and maintains blood
flow (perfusion) pressure to vital organs (brain, heart, kidneys). Norepinephrine is
preferred because it has less mesenteric vasoconstrictive effect than other vasopressors—it
does not squeeze the intestinal blood vessels as tightly, allowing better blood flow to the
gut. Keeping mean arterial pressure adequate supports collateral blood flow to borderline-
viable bowel—the side streets stay open even though the highway is blocked.

Broad-spectrum intravenous antibiotics (e.g., piperacillin-tazobactam 3.375 g every 6 hours
or ceftriaxone 2 g daily plus metronidazole 500 mg every 8 hours) if there is concern for
bowel tissue death (necrosis) or perforation — Covers gram-negative bacteria, anaerobes,
and other gut flora that spill into the bloodstream and peritoneal cavity when the bowel
wall breaks down. Reduces the risk of septic shock and death from bacterial translocation
(bacteria crossing from the gut into the blood). Think of it like calling in reinforcements to
fight the bacteria that have breached the walls.

* Long-term anticoagulation with intravenous heparin transitioned to oral warfarin (target
INR 2.0-3.0) or direct oral anticoagulant (DOAC such as apixaban 5 mg twice daily or
rivaroxaban 20 mg daily) if acute mesenteric starved blood flow (ischemia) was caused by
atrial fibrillation (an irregular, quivering heartbeat), cardioembolic source, or
hypercoagulable state = Prevents recurrent traveling clots (emboli) from the heart or
recurrent arterial or venous clot formation (thrombosis). Reduces long-term risk of another
episode of acute mesenteric starved blood flow (ischemia), stroke, or a clot in a deep leg
vein (deep vein thrombosis). This is secondary prevention—preventing the second event
after you have treated the first.

Medications

Unfractionated heparin (IV) - Anticoagulant (injectable blood thinner that acts
immediately)

Heparin grabs onto a protein in your blood called antithrombin III and makes it work much
faster — about 1,000 times faster. Antithrombin IIT then shuts down several clotting proteins
(thrombin, factor Xa, factor IXa) so your blood cannot form new clots. This stops the blockage
from growing bigger while doctors work to reopen the artery. Heparin does NOT break up clots
that are already there; it only prevents new ones.

1. Heparin binds to antithrombin III, changing its shape so it works faster.

2. Antithrombin IIT now locks onto and turns off thrombin (the enzyme that makes fibrin
threads for clots).

3. It also blocks factor Xa (a key upstream protein needed to make thrombin).

educational use only - not a substitute for clinical judgment page 14 of 22



Maldek Condition Catalog - Clinical Reasoning

4. The clotting cascade is stopped, so no new clots can form.

5. Existing clots stay in place — heparin does NOT dissolve them.

SAFETY WATCH
Bleeding risk: any cut, bruise, or internal injury can bleed more easily. Watch for black
stools (gut bleeding), blood in urine, unusual bruising, or severe headache. - Heparin-
induced a low platelet count (thrombocytopenia) (HIT): in rare cases (about 1-5% of
patients), heparin triggers the immune system to attack platelets, making dangerous clots
form. Check platelet count every 2-3 days. - Cannot be used if the patient has active
uncontrolled bleeding (e.g. bleeding in the brain, recent major surgery). - Reversed quickly
with protamine sulfate if emergency surgery is needed.

Tissue plasminogen activator (tPA) - catheter-directed thrombolysis -
Fibrinolytic (clot-buster medicine)

tPA is a naturally occurring protein that your body makes to dissolve clots when they are no
longer needed. When a radiologist threads a thin tube (catheter) right up to the clot in the
superior mesenteric artery and injects tPA directly into it, the medicine converts plasminogen
(an inactive protein stuck in the clot) into plasmin (an enzyme that cuts apart fibrin threads
holding the clot together). The clot breaks apart and blood flow restarts. This is used when
imaging shows a fresh clot and the bowel is still alive — not when bowel is already dead.

_ W N e

. Catheter is guided through a groin artery up to the clot in the SMA.
. tPA is injected directly into the clot.
. tPA finds plasminogen molecules trapped in the clot and changes their shape.

. Plasminogen becomes plasmin, an enzyme that chews up fibrin (the protein mesh holding

the clot together).

. The clot dissolves and blood flows through the artery again, delivering oxygen to the

intestines.

SAFETY WATCH

High bleeding risk: tPA dissolves ALL clots in the body, including helpful ones stopping
bleeding. Never use if recent stroke, brain bleed, major surgery, or trauma within 3
months. - Must monitor closely in the ICU. Watch for bleeding at the catheter site, blood in
urine or stool, sudden headache, or confusion. - Only works within the first 6-12 hours
after symptoms start; after that, bowel tissue dies and tPA will not help. - Contraindicated
if CT scan shows pneumatosis (air bubbles in the bowel wall) or portal venous gas (air in
the liver veins) — those signs mean bowel is already dead.
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Papaverine (intra-arterial infusion) - Direct smooth-muscle vasodilator
(medicine that relaxes and widens blood vessels)

Papaverine is injected through a catheter directly into the superior mesenteric artery when the
problem is vasospasm (the artery squeezes tight and will not relax). Papaverine blocks an
enzyme called phosphodiesterase inside the smooth muscle cells that line the artery wall.
When phosphodiesterase is blocked, levels of cyclic AMP rise, which tells the muscle cells to
relax. The artery opens wider, blood flows freely again, and oxygen reaches the intestines.
Papaverine is mainly used for non-occlusive mesenteric starved blood flow (ischemia) (NOMI),
where no clot or blockage exists but the artery is clamped shut by spasm, often in very sick
ICU patients on high-dose pressors.

. Catheter is placed into the superior mesenteric artery.

. Papaverine is slowly infused into the artery.

. Papaverine enters smooth muscle cells in the vessel wall and blocks phosphodiesterase.
. Cyclic AMP (a messenger molecule) builds up inside the cells.

. High cyclic AMP tells the muscle cells to relax and stop squeezing.

S U1 A W N e

. The artery widens, blood flow increases, and oxygen delivery to the gut improves.

SAFETY WATCH

Can cause low blood pressure (hypotension) if too much is given or if it leaks into the
general bloodstream. - Can cause irregular heart rhythms (arrhythmias), especially in
patients with heart disease. - Must be given through a catheter placed by an interventional
radiologist — never given through a regular IV. - Watch for worsening too much acid in the
blood (acidosis) (acid building up in the blood) or rising lactate, which means bowel is
dying despite the medicine — switch to surgery immediately.

Warfarin (oral) - Vitamin K antagonist (oral blood thinner for long-term use)

Warfarin blocks an enzyme in the liver that recycles vitamin K. Vitamin K is needed to activate
several clotting factors (proteins II, VII, IX, X). When those factors run low, your blood clots
much more slowly. Warfarin is started after the emergency is over — once the clot is removed
and the bowel is safe — to prevent new clots from forming. It is used long-term in patients
whose mesenteric starved blood flow (ischemia) was caused by atrial fibrillation (an irregular,
quivering heartbeat) (irregular heartbeat that lets clots form in the heart and travel to the gut
arteries) or other embolic sources.

1. Warfarin is swallowed and absorbed in the gut.

2. It travels to the liver and blocks vitamin K epoxide reductase (the enzyme that recycles
vitamin K).

3. Vitamin K levels drop inside liver cells.
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4. Clotting factors II, VII, IX, and X cannot be activated without vitamin K.
5. Inactive clotting factors circulate in the blood but cannot make clots.

6. Blood clots much more slowly, lowering the chance of a new a traveling clot lodging in a
vessel (embolism) traveling to the gut.

SAFETY WATCH

Bleeding risk: cuts, bruises, nosebleeds, blood in urine or stool. Must check INR (a blood
test measuring how thin the blood is) regularly — target is usually 2.0-3.0. - Many foods
(leafy greens like spinach and kale) and medications (antibiotics, antifungals, other blood
thinners) change warfarin's effect. Keep diet consistent. - Reversed with vitamin K or fresh
frozen plasma if bleeding occurs. - Avoid in pregnancy — warfarin crosses the placenta and
can harm the baby.

Direct oral anticoagulants (DOACSs): apixaban, rivaroxaban, edoxaban,
dabigatran - Direct factor Xa inhibitors (apixaban, rivaroxaban, edoxaban) or
direct thrombin inhibitor (dabigatran)

DOACs are newer oral blood thinners that work faster and more predictably than warfarin.
Apixaban, rivaroxaban, and edoxaban directly block factor Xa, a key protein in the clotting
cascade that turns prothrombin into thrombin. Dabigatran blocks thrombin itself (the enzyme
that cuts fibrinogen into fibrin strands to form a clot). By stopping these steps, DOACs prevent
new clots from forming. They are used long-term after acute mesenteric starved blood flow
(ischemia) when the cause is atrial fibrillation (an irregular, quivering heartbeat) or another
clot-forming condition.

1. DOAC is swallowed and absorbed quickly from the gut.

2. For factor Xa inhibitors: the drug locks onto factor Xa in the blood and stops it from
activating prothrombin.

3. For dabigatran: the drug locks onto thrombin and stops it from cutting fibrinogen into fibrin
threads.

4. Without active factor Xa or thrombin, the clotting cascade stops.

5. New clots cannot form, lowering the risk of another a traveling clot lodging in a vessel
(embolism) traveling to the gut arteries.
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SAFETY WATCH
Bleeding risk (same as warfarin): blood in stool or urine, easy bruising, prolonged bleeding
from cuts. - Do NOT use if kidney function is very poor (creatinine clearance <15-30 mL/
min depending on the drug) — they are cleared by the kidneys. - No routine blood test
needed (unlike warfarin's INR), but also harder to reverse if bleeding occurs. Reversal
agents: idarucizumab for dabigatran, andexanet alfa for factor Xa inhibitors. - Avoid in
pregnancy and breastfeeding.

Broad-spectrum intravenous antibiotics (e.g., piperacillin-tazobactam,
meropenem, or ceftriaxone + metronidazole) - Antibiotics (medicines that kill
bacteria)

When the bowel loses blood flow, the tissue dies and the protective lining breaks down.
Bacteria that normally live in the gut leak through the dead tissue into the bloodstream and
belly, causing sepsis (life-threatening infection). Broad-spectrum antibiotics are started
immediately to kill these bacteria before they spread. Piperacillin-tazobactam and meropenem
cover a wide range of gut bacteria, including gram-negative rods (like E. coli) and anaerobes
(bacteria that live without oxygen, like Bacteroides). Ceftriaxone + metronidazole is an
alternative combination. The antibiotics work by breaking bacterial cell walls (beta-lactams
like piperacillin, ceftriaxone, meropenem) or stopping bacterial DNA/protein production
(metronidazole).

1. Antibiotic is given through an IV and spreads throughout the bloodstream.

2. For beta-lactams (piperacillin, ceftriaxone, meropenem): the drug binds to proteins in
bacterial cell walls and stops the bacteria from building a strong outer shell. The bacteria
burst and die.

3. For metronidazole: the drug enters anaerobic bacteria and damages their DNA so they
cannot reproduce or survive.

4. Bacteria leaking from the dead bowel are killed before they can cause septic shock
(dangerous drop in blood pressure from overwhelming infection).

SAFETY WATCH
Allergic reactions: rash, itching, or severe anaphylaxis (throat swelling, trouble breathing).
Always ask about penicillin allergy before giving piperacillin. - Clostridioides difficile (C.
diff) colitis: antibiotics kill good bacteria in the gut, allowing C. diff to overgrow and cause
severe diarrhea. Watch for watery diarrhea during or after antibiotic treatment. - Kidney
injury: some antibiotics (e.g., meropenem, piperacillin in high doses) can stress the
kidneys, especially in sick patients. Monitor creatinine. - Seizures (rare): meropenem can

lower seizure threshold in patients with brain injury or kidney failure.
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Intravenous crystalloid fluids (normal saline or lactated Ringer's solution) -
Intravenous fluid (isotonic salt solution that expands blood volume)

When blood flow to the intestines is blocked, the body often becomes dehydrated and blood
pressure drops because fluid leaks out of dying tissue and patients may be vomiting. IV fluids
are given rapidly to refill the blood vessels, raise blood pressure, and improve blood flow to all
organs, including the gut. Normal saline and lactated Ringer's are isotonic fluids (same salt
concentration as blood) so they stay in the bloodstream longer. This supports blood flow
(perfusion) (the delivery of oxygen-rich blood) while doctors work to remove the clot or fix the
blockage. Good fluid resuscitation also helps the kidneys filter waste and lowers the risk of
shock.

1. IV fluid is infused quickly through a large-bore IV catheter.
2. The fluid enters the bloodstream and increases the total blood volume.

3. Higher blood volume raises blood pressure and cardiac output (the amount of blood the
heart pumps each minute).

4. More blood reaches the superior mesenteric artery and flows into the intestines (if the
blockage is being removed).

5. Kidneys receive better blood flow and can clear lactic acid and other toxins from dying
tissue.

SAFETY WATCH
Fluid overload: too much IV fluid causes swelling (edema), shortness of breath, and fluid in
the lungs (pulmonary swelling (edema)), especially in patients with heart failure or kidney
failure. - Electrolyte imbalance: large volumes of normal saline can cause high chloride
and metabolic acidosis (acid building up in the blood) (too much acid in the blood).
Lactated Ringer's is preferred in many cases to avoid this. - Monitor urine output (goal
=0.5 mL/kg/hour), blood pressure, and oxygen levels closely. - If blood pressure does NOT
improve with fluids alone, vasopressors (like norepinephrine) may be needed — but use
carefully because squeezing blood vessels too tight worsens gut starved blood flow
(ischemia).

Red flags

* Sudden awful belly pain in someone who has atrial fibrillation (an irregular, quivering
heartbeat) (irregular heart rhythm) or just had a heart attack—think a clot shot from the
heart into the superior mesenteric artery (the main gut artery).

* Pain out of proportion to exam—screaming pain but a soft belly with barely any tenderness
—the classic early warning sign of mesenteric starved blood flow (ischemia).
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* Blood in stool or positive stool blood test plus sudden belly pain—the gut lining is sloughing
off from lack of blood.

» Lactic acidosis (acid from oxygen-starved tissues) (lactate over 4 mmol/L) with belly pain—
means extensive bowel has already died; this is a race-against-time surgical emergency.

* Belly becomes rigid, guarded, and rebounds hours after pain started—the bowel wall has
died all the way through, perforation is happening or about to happen, and death rates soar
without immediate surgery.

Nursing priorities

1. Establish large-bore intravenous access with at least one 18-gauge or larger IV catheter
and draw blood for complete blood count, comprehensive metabolic panel, lactate, and
coagulation studies before giving any fluids or medications. — Lactate (a waste product
from cells burning fuel without oxygen) rises when dying intestine shifts to anaerobic
metabolism (making energy without oxygen), and we need baseline labs before heparin
(blood thinner) to check platelet count and clotting function; large IV access allows rapid
fluid resuscitation (giving fluids to restore blood volume) because these patients often have
severe dehydration from third-spacing (fluid leaking out of blood vessels into tissues).

2. Start intravenous unfractionated heparin with an 80 units per kilogram bolus followed by
continuous infusion at 18 units per kilogram per hour as soon as the physician orders it,
and monitor for any signs of bleeding. — Heparin stops new clots from forming and
prevents the existing clot from growing bigger while the bowel still has marginal blood flow
through collateral vessels (smaller backup arteries); every minute without anticoagulation
(blood thinner treatment) allows more clot to form and more intestine to die.

3. Keep the patient NPO (nothing by mouth—no food or liquids) and place a nasogastric tube
to low intermittent suction if there is vomiting or abdominal distension. — The blood-
starved (ischemic) bowel cannot move food forward because the gut's squeezing waves
(peristalsis) (wave-like muscle contractions) stops when the intestine loses oxygen, so
gastric decompression (removing fluid and air from the stomach) prevents aspiration
(breathing in stomach contents) and reduces pressure that worsens bowel starved blood
flow (ischemia).

4. Give intravenous normal saline or lactated Ringer solution at the rate ordered—often 500 to
1000 milliliters over the first hour—and monitor urine output with a Foley catheter to keep
output above 0.5 milliliters per kilogram per hour. — Aggressive fluid resuscitation corrects
hypovolemia (low blood volume) from fluid leaking into the gut wall and abdominal cavity,
and adequate blood flow (perfusion) pressure (blood pressure pushing blood through
vessels) gives the best chance of maintaining some blood flow to the blood-starved
(ischemic) bowel through collateral circulation; urine output tells us if the kidneys are
getting enough blood flow.
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5. Monitor vital signs every 15 minutes, watching especially for a fast heart rate (tachycardia)
(heart rate over 100), low blood pressure (hypotension) (systolic blood pressure below 90),
or fever, and notify the physician immediately if any of these develop or worsen. — A fast
heart rate (Tachycardia) and low blood pressure (hypotension) signal either worsening
hypovolemia or early septic shock (life-threatening infection in the bloodstream) from
bacteria leaking through the dying intestine wall into the blood; fever means bowel tissue
death from blocked blood flow (infarction) (tissue death) has progressed to perforation (a
hole in the intestine) or bacterial translocation (bacteria crossing into the bloodstream).

6. Perform focused abdominal assessments every 30 to 60 minutes, checking for new rigidity,
rebound tenderness, or increasing distension, and report any change immediately. —
Peritoneal signs—rigidity (board-hard belly) and rebound tenderness (sharp pain when you
press then quickly release)—mean the blood-starved (ischemic) bowel has infarcted and
may have perforated, spilling intestinal contents into the abdomen and causing peritonitis;
this changes the case from urgent to immediately life-threatening and moves the patient to
the operating room within minutes.

7. Prepare the patient for emergency CT angiography by confirming IV access for contrast
dye, checking the most recent creatinine (a kidney function test) result, and asking about
shellfish or iodine allergy. — CTA (computed tomography angiography—a special CT scan
using IV contrast dye to see blood vessels) is the fastest test to confirm the diagnosis and
locate the clot in the superior mesenteric artery; we must verify kidney function because
contrast dye can worsen kidney failure, and allergy history prevents anaphylaxis (a severe
allergic reaction).

8. Notify the surgical team immediately when acute mesenteric starved blood flow (ischemia)
is suspected, and prepare for possible emergency exploratory laparotomy by ensuring the
patient has signed consent, removing jewelry and dentures, and confirming blood type and
screen is complete. — Mesenteric starved blood flow (ischemia) is a surgical emergency
where the only definitive treatment is opening the abdomen to remove the clot and inspect
the bowel for dead segments that must be removed; restoration of blood flow must happen
within 6 hours of symptom onset to save viable intestine, so OR preparation cannot wait for
imaging confirmation.

Sources

* American College of Gastroenterology (ACG)
* Society for Vascular Surgery (SVS) Clinical Practice Guidelines

* World Society of Emergency Surgery (WSES) 2017 Guidelines on Acute Mesenteric
Ischemia

e AHA/ACC Cardiovascular Disease Guidelines (for embolic sources)
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