MALDEK
STUDY SHEET - CLINICAL REASONING

Acute Low Back Pain and Red Flags

Most sudden low back pain comes from a torn muscle or twisted joint that gets
better with rest, ice, and movement over four to six weeks; your job is to catch the
one in ten who has a compression fracture (collapsed bone from weak, brittle
bones), spinal infection (germs eating the bone or forming a pus pocket near the
spinal cord), metastatic cancer (cancer spreading from another organ), cauda
equina syndrome (a massive disc or tumor crushing the nerve bundle that controls
your bladder, bowels, and legs), or abdominal aortic aneurysm (the big artery in
your belly ballooning and leaking)—each one needs urgent imaging, antibiotics,
surgery, or vascular repair within hours to days to stop paralysis, sepsis, or death.

THE ONE-LINE TRUTH

Nine out of ten people with new back pain have a pulled muscle or sprained joint that
heals on its own in four to six weeks, but red-flag warning signs—fever, nighttime pain that
wakes you from sleep, numbness around your groin and buttocks, new trouble peeing or
pooping, weakness in both legs, or severe pain in older adults—can point to a broken bone,
spine infection, cancer spread, crushed nerve bundle, or a leaking belly artery that needs
fast action to prevent permanent harm.

The chain — how it unfolds

1. Mechanical back pain (muscle strain, ligament sprain, disc bulge without nerve
compression, or facet joint sprain) gets worse with movement—bending forward, lifting,
twisting—and better with rest or lying flat. — why: A torn muscle, sprained ligament, or
bulging disc sends pain signals through local nociceptors (pain nerve endings in the tissue)
every time you load the spine. Bending forward squeezes the front of the disc and pushes
the nucleus pulposus (the jelly center) backward, stretching the torn outer ring (annulus
fibrosus) and amplifying the pain. Lifting increases the pressure inside the disc—up to
several hundred pounds per square inch—pressing on the tear. Twisting shears the facet
joints and stretches the joint capsule, firing more pain signals. Lying down unloads the
spine and drops the disc pressure almost to zero, so the torn tissue is not being stretched
or squeezed and the pain eases. This mechanical pattern (worse with loading, better with
unloading) tells you the upstream break is structural overload—a torn tissue that will heal
with rest and time—rather than inflammation, infection, or cancer.
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2. Inflammatory or infectious back pain wakes you from sleep (night pain), causes morning
stiffness lasting more than thirty minutes, and often improves with movement instead of
rest. — why: Inflammatory conditions (ankylosing spondylitis, psoriatic arthritis, reactive
arthritis) and infections (osteomyelitis, discitis, epidural abscess) release chemical
messengers (cytokines like TNF-«, IL-1, IL-6, and IL-17) that turn on pain nerves and call
immune cells to the spine. These chemicals build up overnight when you lie still and blood
flow slows (because your heart rate drops during sleep), so you wake up stiff and hurting—
often between 2 and 5 a.m. When you start moving in the morning (getting out of bed,
walking, stretching), your heart pumps faster, blood flow increases, and the pooled
inflammatory chemicals and fluid get flushed out of the joints and tissues, so stiffness and
pain improve over thirty to sixty minutes. This pattern—night pain, prolonged morning
stiffness, improvement with movement—is the opposite of mechanical pain and points to
inflammation, infection, or cancer as the upstream cause. If you see this pattern, the person
needs labs (ESR, CRP, CBC, blood cultures if fever), imaging (MRI of the spine with and
without gadolinium contrast to look for infection, tumor, or bone marrow swelling (edema)
from inflammation), and specialist referral (infectious disease, rheumatology, or oncology).
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3. Cauda equina syndrome causes saddle anesthesia (numbness in the groin, buttocks, inner
thighs, and around the anus), bladder trouble (cannot start peeing, constant dribbling, or
loss of the urge to go), bowel trouble (cannot feel when you need to poop, or leaking stool),
and weakness in both legs. — why: A massive disc herniation (usually at L4-L5 or L5-S1,
the most mobile and most loaded segments of the lumbar spine), tumor, epidural abscess,
or blood clot (hematoma, often after spine trauma or in people on blood thinners) crushes
the cauda equina, the bundle of nerve roots below L1-L2. These roots carry motor signals
from the brain down to the bladder detrusor muscle (the muscle that contracts to squeeze
urine out), the external anal sphincter (the ring muscle you squeeze to hold stool in), and
the leg muscles (hip flexors, knee extensors, ankle dorsiflexors and plantarflexors). They
also carry sensory signals from the saddle distribution—groin, buttocks, inner thighs, and
the skin around the anus (the perianal area)—back up to the brain. When the bundle is
compressed, motor signals cannot get through. The bladder fills but will not empty (urinary
retention), or it overflows and leaks constantly (overflow incontinence). The anal sphincter
goes limp (decreased or absent anal tone on rectal exam), so stool leaks (fecal
incontinence). Both legs weaken—you cannot lift your foot (foot drop from weak ankle
dorsiflexors), cannot stand on your toes (weak calf muscles), or both legs buckle when you
try to stand. Sensory signals cannot get back, so the person feels numb in the saddle area
and may not even know they are sitting in urine or stool. This is a surgical emergency. The
person needs emergency MRI of the lumbar spine (to see the disc, tumor, abscess, or a
pooled collection of blood (hematoma)) and neurosurgical decompression (laminectomy to
remove the compressing mass) within twenty-four to forty-eight hours to give the best
chance of recovering bladder, bowel, sexual, and leg function. After that window, nerve
damage often becomes permanent because the nerve cells die from lack of blood flow and
oxygen.
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4. Fever, night sweats, and unplanned weight loss point to spinal infection or metastatic
cancer as the upstream cause. — why: Spinal infection (osteomyelitis, discitis, epidural
abscess) or metastatic cancer (cancer spreading from lung, breast, prostate, kidney, or
thyroid to the spine) triggers a whole-body inflammatory response. Bacteria, fungi, or
tumor cells release toxins and inflammatory chemicals (cytokines like TNF-«, IL-1, IL-6) into
the bloodstream. These chemicals travel to the brain and reset the hypothalamus (the
brain's thermostat) to a higher set point, causing fever—higher body temperature speeds
up immune reactions to help white blood cells kill germs or attack tumor cells. The
infection or tumor and the immune response both burn a lot of calories (the metabolic rate
goes up), so you lose weight without trying. Cytokines also disrupt the sleep-wake cycle and
cause drenching night sweats (you soak the sheets). These systemic signs (affecting the
whole body) tell you the problem is not a local mechanical strain—it is an infection
spreading through bone and soft tissue or cancer eating away at the spine. If you see fever
plus back pain, or back pain plus unplanned weight loss (more than 10 pounds in a few
weeks without dieting), or night sweats plus back pain, the person needs urgent labs (CBC
with differential to look for high white blood cell count or anemia, ESR and CRP to measure
inflammation, blood cultures if fever), imaging (MRI of the spine with and without
gadolinium contrast, which lights up infection and tumor), and specialist referral (infectious
disease for antibiotics and possible surgical drainage, oncology for cancer workup and
treatment).

5. The body splints the injured area by tightening the muscles along the spine (paraspinal
muscle spasm), limiting how far you can bend or twist, and shifting your weight to the side
that does not hurt. — why: When a disc tears, a facet joint sprains, a ligament stretches, or
a bone cracks, pain receptors (nociceptors) in that tissue fire and send signals up the spinal
cord to the brain. At the same time, the spinal cord sends signals back down to the muscles
around the injury (the erector spinae, multifidus, and other paraspinal muscles), telling
them to contract hard and hold the joint still. This is called a reflex arc, and it happens
automatically without you thinking about it—your spinal cord pumps the brakes to protect
the injured tissue. Muscle spasm is the body's splint. It stops you from bending, twisting, or
loading the hurt part and tearing it further, buying time for the ligament, disc, or bone to
heal. But that tight muscle also hurts (secondary muscle pain from sustained contraction
and buildup of lactic acid) and makes you stiff. You shift your weight to the opposite side to
unload the injury, which is why people with disc herniations often lean away from the
painful side and walk crooked (antalgic gait). This compensation works for mechanical
problems that heal in weeks, but if the upstream cause is a broken bone, infection, or
tumor, the muscle splinting hides the seriousness of the problem—you may still be able to
walk and do daily activities for days while the bone is collapsing, the infection is spreading,
or the nerve bundle is being crushed.
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6. Blood vessels around the injury dilate (open wider) and leak fluid into the tissue, causing
swelling (edema) and local warmth. — why: Injured or infected cells release chemicals—
histamine (from mast cells), bradykinin, prostaglandins (made by the enzyme
cyclooxygenase, COX), and cytokines—that tell nearby blood vessels (arterioles and
capillaries) to open up and let more blood flow to the area. The extra blood brings oxygen,
glucose, and immune cells (neutrophils, macrophages) to clean up torn tissue, kill germs,
and start repairs. The blood vessels also become leaky (increased vascular permeability), so
fluid (plasma) seeps out into the surrounding tissue—that is what swelling is. The extra
blood flow makes the area feel warm to the touch. The swelling presses on pain nerves
(nociceptors), adding to the hurt, but it also cushions the joint and keeps you from moving
it too much. This is acute inflammation, and it is a normal part of healing. Most of the time
it fades over days to weeks as the tissue repairs. But if the inflammation is driven by
infection (bacteria releasing endotoxins) or cancer (tumor cells releasing inflammatory
factors), it does not fade—it gets worse, and you see systemic signs like fever, night sweats,
and weight loss.

educational use only - not a substitute for clinical judgment page 5 of 10



Maldek Study Sheet - Clinical Reasoning

7. Red-flag findings (saddle numbness, new bowel or bladder trouble, fever plus back pain,
progressive leg weakness, severe night pain, history of cancer, age over fifty with new-onset
pain, major trauma, unexplained weight loss, or IV drug use) mean the upstream break is
not a simple mechanical strain—it is a fracture, infection, cancer, nerve-bundle
compression, or vascular rupture—and the person needs urgent imaging and specialist care
to stop permanent harm. — why: Tracing backward: the body's protective responses—pain
with movement, muscle spasm, limited range of motion, swelling—make sense if the
upstream break is a simple mechanical problem (torn disc, sprained ligament, pulled
muscle) that will heal with rest, ice or heat, NSAIDs (like ibuprofen or naproxen), and
gradual return to activity over four to six weeks. But when you see red-flag patterns—pain
that does not follow mechanical rules (night pain, no relief with rest, worse despite
unloading), systemic signs (fever, night sweats, weight loss), or new neurologic loss
(numbness, weakness, bladder or bowel incontinence)—those point to a deeper break that
will not heal on its own and will cause permanent damage (paralysis, incontinence, death
from sepsis or bleeding (hemorrhage)) if you do not catch it fast. Each red flag maps to a
specific upstream cause. Saddle numbness, bladder or bowel trouble, and bilateral leg
weakness = cauda equina syndrome (crushed nerve bundle, needs emergency MRI and
decompression surgery within 24-48 hours). Fever plus back pain, night sweats, IV drug
use, or recent infection = spinal infection (needs MRI with contrast, blood cultures, IV
antibiotics, possible surgical drainage). History of cancer, weight loss, night pain, or age
over fifty with new-onset pain = metastatic cancer (needs MRI with contrast, oncology
referral, possible radiation or surgery for spinal cord decompression). Major trauma or age
over fifty (especially women with osteoporosis risk) = compression fracture (needs X-rays
or CT, possible vertebroplasty or bracing). Severe tearing back or belly pain in an older
adult (especially men over sixty, smokers, history of high blood pressure (hypertension) or
known AAA) = abdominal aortic aneurysm (needs stat CT angiogram, vascular surgery
consult). Naming the upstream break determines whether the person can safely rest at
home with over-the-counter pain medicine and activity modification or needs urgent
imaging (MRI, CT, X-ray), labs (CBC, ESR, CRP, blood cultures), and specialist referral
(neurosurgery, infectious disease, oncology, vascular surgery)—and that decision must
happen in the first hours to days, while the body's compensation is still holding and before
the crash point (nerve death, spinal cord crush, sepsis, aneurysm rupture).

educational use only - not a substitute for clinical judgment page 6 of 10



Maldek Study Sheet - Clinical Reasoning

8. Most acute low back pain (90 percent) is benign mechanical strain that heals on its own in
four to six weeks with conservative care: staying as active as tolerable, using ice or heat for
comfort, taking acetaminophen or NSAIDs (ibuprofen, naproxen) for pain, and gradually
returning to normal activity. — why: The lumbar spine has a rich blood supply—arteries
pierce into the vertebral bodies, discs, ligaments, and muscles, delivering oxygen, glucose,
and healing cells (fibroblasts to make new collagen, macrophages to clean up torn tissue).
That is why torn ligaments, muscles, and even small disc tears heal without surgery in most
cases. Pain is the body forcing you to rest and protect the injury while repair happens. Bed
rest for more than one or two days actually slows healing—muscles weaken (atrophy), joints
stiffen, and pain pathways in the nervous system become more sensitive (central
sensitization), so the pain gets worse instead of better. Current guidelines (American
College of Physicians 2017, North American Spine Society) recommend staying as active as
you can tolerate, using superficial heat (heating pad) or ice for comfort (both work by
blocking pain signals at the spinal cord level through the gate-control theory), and taking
acetaminophen (500-1,000 mg every six hours, max 3,000-4,000 mg per day) or NSAIDs
(ibuprofen 400-600 mg every six to eight hours, or naproxen 220-500 mg twice a day) for
pain and inflammation. Most people are 70-90 percent better in four to six weeks. Physical
therapy, spinal manipulation (from a chiropractor, osteopathic physician, or physical
therapist), and graded exercise can help if pain lasts more than a few weeks. Imaging (X-
ray, MRI, CT) is not needed unless red flags are present, because most findings on imaging
(disc bulges, small tears, age-related changes) do not correlate with symptoms and lead to
unnecessary procedures. But that conservative approach only works if the upstream cause
is truly mechanical. Red-flag findings flip the script—they mean the person has a break that
will not heal on its own (broken bone, germs eating the spine, cancer spreading, nerve
bundle dying, artery rupturing)—so you need urgent imaging (MRI of the lumbar spine with
and without gadolinium for suspected cauda equina, infection, or cancer; CT of the lumbar
spine for fracture; CT angiography of the abdomen and pelvis for AAA), labs (CBC, ESR,
CRP, blood cultures if fever), and specialist referral (neurosurgery for cauda equina or
spinal cord compression, infectious disease or orthopedic spine surgery for infection,
oncology and radiation oncology for metastatic cancer, vascular surgery for AAA) to stop
the damage before it becomes permanent (paralysis, incontinence, sepsis, death). Knowing
the normal anatomy, the mechanical vs. red-flag patterns, and the domino from upstream
break to downstream clues lets you tell these two groups apart fast and accurately—
reassure and support healing for the 90 percent with benign strain, and catch and rescue
the 10 percent with life-threatening or function-threatening disease.
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Spot it — what you see, and why

* Mechanical low back pain that gets worse when you move (bending, lifting, sitting or
standing for a long time) and feels better when you rest or change position: When a disc
tears, a joint sprains, or a muscle strains, the damaged tissue sends pain signals to your
brain. These signals get louder when you load your spine—like pressing on a bruise—and
quiet down when you take the weight off, because the injured area is under less stress.

* Pain shooting down one leg (sciatica) following a specific stripe of skin (L4, L5, or S1 nerve
path): A bulging disc or bone spur squeezes a nerve as it leaves your spinal column. Your
brain reads that squeeze as pain, numbness, or tingling in the exact patch of skin that nerve
covers—Lb5 lights up the top of your foot and big toe, S1 lights up the outer edge and little
toe.

» Tight, knotted muscles along your lower spine and trouble bending or twisting: Pain
sensors in your back trigger a reflex that locks the muscles alongside your spine—like a
splint—to stop you from moving the hurt part and causing more damage. This protective
tightness keeps you stiff but adds its own ache.

* Numbness or tingling in the groin, buttocks, area between the legs, and inner thighs
(saddle anesthesia): A huge disc bulge or tumor crushes the bundle of nerves (cauda
equina) at the bottom of your spinal canal, cutting off the signals from the nerves that sense
the saddle zone. This is an emergency—you need an MRI and surgery right away to save
the nerves.

* Cannot empty your bladder, leaking urine without feeling it, losing control of bowel
movements, or loss of squeeze in the rectal muscle: Cauda equina compression interrupts
the nerves (S2-S4) that tell your bladder muscle to squeeze and your sphincters to stay
closed. Without those signals, your bladder overfills and leaks, or your bowel releases on its
own. This is a surgical emergency to prevent permanent loss of control.

» Weakness in both legs or a foot that drops and drags when you walk (foot drop): When
nerves to your leg muscles are pinched or crushed—either one nerve (L5 root causing foot
drop) or many nerves at once (cauda equina)—the motor signals cannot get through, so the
muscles cannot contract. You need urgent imaging and possibly surgery to unpin the
nerves.

Red flags — act now

* Age over 50 with new back pain, or any history of cancer (worry about cancer spreading to
the spine or a fracture from weak bones)

* Recent hard fall, car crash, or even a minor bump in someone over 50 or with osteoporosis
(vertebral fracture risk)
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* Using IV drugs, taking immune-suppressing medicine (HIV, steroids, chemotherapy), or
fever with back pain (spinal infection: bone infection, disc infection, or abscess)

* Saddle numbness, cannot pee or leaking without control, losing bowel control, or both legs
weak (cauda equina syndrome—emergency MRI and surgery within 24-48 hours)

* Severe pain that never lets up, pain at night, unexplained weight loss, or no improvement
after 4-6 weeks of rest and therapy (worry about cancer, infection, or inflammatory arthritis
of the spine)

Treat it — in this order

1. NSAIDs such as ibuprofen 400-600 mg every 6-8 hours (maximum 2400 mg/day) or
naproxen 500 mg twice daily, or acetaminophen 650-1000 mg every 6 hours (maximum
3000 mg/day) — Lowers prostaglandin levels (chemicals made by injured tissue that trigger
inflammation and sensitize pain nerves). This reduces swelling around the irritated nerve
root or facet joint (the small hinge joint between vertebrae) and quiets the pain signal so
the patient can move without splinting (holding muscles rigid to avoid pain). Movement
pumps blood to the area and prevents stiffness and muscle wasting.

2. Stay active and avoid bed rest beyond 1-2 days; encourage walking and gradual return to
normal activities as tolerated (American College of Physicians guideline 2017) - Movement
delivers oxygen and nutrients to healing tissues, prevents muscle atrophy (wasting),
maintains joint range of motion, and retrains the nervous system that movement is safe
(breaks the fear-avoidance cycle). Bed rest longer than 2 days weakens the core muscles
that stabilize the spine, worsens pain, and delays recovery.

3. Physical therapy starting in the first 2 weeks: core strengthening (transversus abdominis,
the deep belly muscle that wraps around like a corset, and multifidus, the small stabilizing
muscles along the spine), postural training, and movement re-education (proper lifting and
bending mechanics) — Rebuilds the muscular corset (deep abdominal and back muscles
that act like guide wires to stabilize the spine) so that force spreads evenly across all discs
and joints instead of overloading one segment. Corrects faulty movement patterns (like
lifting with a rounded back) that caused the injury. Evidence shows physical therapy
reduces pain at 4-6 weeks and lowers recurrence rate.

4. Muscle relaxant such as cyclobenzaprine 5-10 mg at bedtime for 3-7 days only (short-term
use) — Breaks the reflex spasm cycle (pain causes muscles to clench tightly, which
increases pain, which triggers more spasm). This allows the patient to sleep through the
night and move with less guarding the next day. Used only short-term because prolonged
muscle relaxation weakens postural muscles and causes sedation, dizziness, and risk of
dependency.
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5. Screen for red flags at every encounter: major trauma (fall from height, car crash), age >
50 with new-onset pain, history of cancer, IV drug use, fever, unexplained weight loss > 10
pounds, saddle numbness, urinary retention or incontinence, fecal incontinence, bilateral
leg weakness, progressive neurologic deficit - Separates benign mechanical low back pain
(safe for outpatient management with NSAIDs and physical therapy) from fracture, spinal
infection (osteomyelitis, epidural abscess), cancer metastatic to the spine, or cauda equina
syndrome — all of which need emergency imaging (MRI within hours) or surgery, not just
reassurance and exercise.

Your top priorities at the bedside

1. Screen immediately for red-flag symptoms: fever, age over 50 with new pain, cancer history,
recent trauma, saddle numbness (groin and buttocks), bowel or bladder control changes,
bilateral leg weakness, or unrelenting nighttime pain. — why: Red flags signal cauda equina
syndrome (nerve bundle compression needing surgery within 24-48 hours), spinal fracture,
infection (osteomyelitis or discitis), or cancer spread to spine; delays in imaging and
treatment cause permanent paralysis, bowel and bladder dysfunction, or death from sepsis.

2. Perform a focused neurologic exam: test strength in ankle dorsiflexion (L4 nerve—lift foot
up), big-toe extension (L5 nerve—push toe toward ceiling), and ankle plantarflexion (S1
nerve—stand on tiptoes); check sensation in the same stripes on the leg and test patellar
and Achilles reflexes. — why: Specific weakness, numbness, or reflex loss maps to the exact
compressed nerve root (radiculopathy); progressive or new weakness means the nerve is
being damaged and may need MRI and surgical decompression to prevent permanent
motor loss.

3. Teach the patient to stay active and avoid bed rest beyond one to two days; encourage
walking, gentle stretching, and gradual return to daily activities as pain allows. — why:
Prolonged bed rest weakens core and back muscles, stiffens joints, and prolongs disability;
controlled movement increases blood flow to injured tissues, reduces muscle spasm, and
speeds recovery—evidence shows staying active cuts the time to full recovery by half
compared to bed rest.
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