MALDEK
STUDY SHEET - CLINICAL REASONING

BPH LUTS

The prostate grows larger with age and pinches the urethra like a kink in a hose,
blocking urine flow; the bladder pumps harder to compensate but eventually tires
out, leading to lower urinary tract symptoms (LUTS) that we treat with medication,
office procedures, or surgery depending on how severe the blockage has become.

THE ONE-LINE TRUTH

Benign prostatic hyperplasia (BPH) (non-cancerous growth of the prostate gland) squeezes
the urethra (the tube that drains urine from the bladder), causing weak stream, frequent
trips to the bathroom, sudden urges, nighttime wake-ups to urinate, and a bladder that
never feels fully empty.

The chain — how it unfolds

1. Prostate enlargement narrows the prostatic urethra, increasing bladder outlet resistance.
— why: The transition zone of the prostate grows inward with age, driven by androgens
(testosterone converted to dihydrotestosterone, DHT, by the enzyme 5-alpha reductase
inside prostate cells) and growth factors that stimulate both glandular cells and stromal
(supporting connective tissue) cells. This inward growth physically compresses the urethra
like a hand squeezing a straw, raising the resistance urine must overcome to exit the
bladder. The enlarged prostate can reach 30-150 grams (normal is about 20 grams), and
even moderate enlargement can cause significant obstruction if it grows inward rather than
outward.

2. The detrusor muscle hypertrophies and develops trabeculation (thickened muscle bundles
visible on cystoscopy or imaging). — why: To overcome higher outlet resistance, the bladder
muscle must contract harder and longer during each void—sometimes generating pressures
two to three times normal (80-120 cm H20 instead of 20-40 cm H20). This chronic high-
intensity work causes compensatory hypertrophy (the muscle fibers thicken like a
bodybuilder's bicep), visible as trabeculation (raised ridges of muscle on the inside bladder
wall). Hypertrophy helps maintain flow initially, but thick muscle is stiff muscle—it cannot
relax or stretch well—so the bladder holds less urine and feels full sooner.
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3. Bladder compliance decreases and detrusor overactivity develops, causing urgency and
frequency. — why: A thick, stiff bladder wall cannot stretch normally to accommodate
incoming urine (decreased compliance means the pressure inside rises steeply even with
small volumes). Stretch receptors fire earlier, so the patient feels urgently full at 150-200
mlL instead of 300-400 mL. On top of that, about 50-60 percent of men with BPH develop
detrusor overactivity—involuntary bladder contractions that produce sudden, strong urges
to urinate that are hard to delay (urgency) and force frequent bathroom trips (typically
more than eight voids per 24 hours, often ten to fifteen). The exact cause of overactivity is
debated, but chronic starved blood flow (ischemia) (poor blood flow to overstretched
muscle), nerve remodeling, and local inflammation all likely play a role.

4. Post-void residual volume increases as the bladder fails to empty completely. — why: The
weakened, poorly compliant detrusor cannot sustain high enough pressure throughout the
entire voiding cycle, so the stream weakens and stops before the bladder is empty—urine
remains behind (post-void residual, PVR). Normal PVR is less than 50 mL; in compensated
BPH it may climb to 100-200 mL, and in decompensated BPH it often exceeds 300-500 mL.
This stagnant urine provides a perfect environment for bacterial overgrowth (raising
urinary tract infection risk) and allows minerals to precipitate out of solution and form
bladder stones (visible on ultrasound or CT as bright, shadowing echoes or densities).

5. Waking at night to urinate (Nocturia) (waking at night to urinate two or more times)
worsens and disrupts sleep, contributing to fatigue, cognitive impairment, and falls in older
men. — why: High post-void residual means the bladder fills to its reduced functional
capacity much sooner, so the patient must void again within one to two hours instead of the
normal three to four hours. At night, lying flat redistributes fluid from the legs back into the
bloodstream, and the heart releases atrial natriuretic peptide (ANP), which tells the kidneys
to make more urine (nocturnal excessive urination (polyuria))—this extra urine production
overwhelms the already limited bladder capacity. Waking two, three, or even five times per
night fragments sleep, leading to daytime fatigue, poor concentration, increased fall risk
(rushing to the bathroom in the dark), and significantly reduced quality of life. Waking at
night to urinate (Nocturia) is often the symptom that bothers patients most and drives them
to seek treatment.
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6. Risk of acute urinary retention, recurrent urinary tract infections, bladder stones,
hydronephrosis, and obstructive uropathy increases. — why: Chronic high bladder pressure
transmits backward through the ureters to the kidneys (hydronephrosis—swelling of the
kidney collecting system visible on renal ultrasound), raising intrarenal pressure and
damaging nephrons over time (obstructive uropathy, which can cause chronic kidney
disease if untreated). Stagnant high-residual urine allows bacterial overgrowth (recurrent
UTTs, often with Escherichia coli, Proteus, or Klebsiella) and crystal precipitation (bladder
stones, typically struvite or calcium oxalate, which cause blood in the urine (hematuria),
pain, and worsen obstruction). Any additional insult—dehydration, anticholinergic
medication (antihistamines, tricyclic antidepressants), alpha-agonist decongestant
(pseudoephedrine, phenylephrine), opioid-induced urinary retention, or even one alcoholic
drink that causes diuresis—can tip a marginally compensated bladder into acute urinary
retention (sudden complete inability to void, with a painful distended bladder palpable
above the pubic bone). Retention requires emergency catheter drainage to relieve pain and
prevent kidney injury; if the patient cannot be catheterized urethrally due to a tight
prostate or urethral stricture, suprapubic catheter placement (inserting a catheter directly
through the lower abdominal wall into the bladder under ultrasound guidance) is needed.

7. Chronic kidney disease, waste buildup in the blood (azotemia) (elevated blood urea
nitrogen and creatinine), and renal failure can develop if obstruction is not relieved. — why:
Untreated severe BPH with chronic high bladder pressure causes bilateral hydronephrosis
(both kidneys swell because urine cannot drain forward), compressing the renal
parenchyma (the working tissue of the kidney) and reducing glomerular filtration rate (GFR
—the kidneys' ability to filter waste from the blood). Serum creatinine rises above 1.5-2.0
mg/dL, and the patient may develop severe waste buildup in the blood (uremia) (buildup of
waste products causing nausea, confusion, and eventually seizures or coma if untreated).
This is called obstructive uropathy or post-renal acute kidney injury when it happens
suddenly, or chronic kidney disease (CKD) when it develops over months to years. Relieving
the obstruction with surgery or catheter drainage can partially or fully reverse kidney
function if caught early, but prolonged high pressure causes irreversible scarring (renal
fibrosis), so early recognition and treatment of severe BPH is critical to protect the kidneys.
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8. Quality of life declines significantly due to urinary symptoms, sleep disruption, anxiety
about finding bathrooms, and social withdrawal. — why: Men with moderate to severe
LUTS from BPH report quality-of-life scores as low as patients with chronic heart failure or
diabetes. Constant trips to the bathroom (frequency), sudden uncontrollable urges
(urgency), multiple nighttime wake-ups (nocturia), and the embarrassment of dribbling or
needing to rush all lead to anxiety, avoidance of social activities (will there be a bathroom
nearby?), reduced productivity at work, and strain on relationships. The International
Prostate Symptom Score (IPSS) includes a single quality-of-life question ('If you had to live
the rest of your life with your current urinary symptoms, how would you feel?'), and this
single question often drives treatment decisions more than the symptom score itself—
because medicine is not just about fixing numbers, it is about helping people live the life
they want to live.

Spot it — what you see, and why

» Weak urinary stream: The prostate wraps around the urethra (the tube that carries urine
from the bladder out of the body). When the prostate gets bigger, it squeezes the urethra
like a hand squeezing a garden hose. Even though the bladder muscle pushes hard, the
narrow opening slows the urine down, so it comes out weak and slow.

* Hesitancy (delay in starting urination): The bladder muscle has to build up extra pressure
to push urine through the narrowed tube. Think of blowing up a balloon with a tiny opening
—you need more effort and it takes longer to start. That lag is hesitancy.

* Intermittent stream (stopping and starting during urination): The bladder muscle gets tired
from working so hard against the squeeze. It pauses to rest, then starts pushing again. The
urine stops and starts, like a faucet that keeps turning off and on.

* Urinary frequency (urinating more than 8 times a day): Because the bladder can't empty all
the way, there's less room for new urine. The bladder fills up faster and signals 'full' more
often. Also, the bladder muscle can get overactive and squeeze on its own when it
shouldn't, making you feel you need to go even when there's not much in there.

* Waking at night to urinate (Nocturia) (waking 2 or more times at night to urinate): The
bladder holds less because it doesn't empty completely, so it hits 'full’' faster. At night, fluid
that pools in your legs during the day flows back into your bloodstream when you lie down,
making more urine. Your bladder reaches its limit more often, waking you up.

* Urgency (sudden, strong need to urinate right away): The bladder muscle becomes
overactive and squeezes without warning, sending a powerful 'go now' signal to your brain
even when the bladder isn't very full. It's like a false alarm that feels urgent and hard to
ignore.

educational use only - not a substitute for clinical judgment page 4 of 6



Maldek Study Sheet - Clinical Reasoning

Red flags — act now

* Acute urinary retention (sudden inability to pass any urine, severe lower belly pain, and a
swollen bladder you can feel) - needs emergency catheter to drain the bladder and prevent
kidney damage or bladder rupture.

* Visible blood in the urine (gross blood in the urine (hematuria)) - can signal bladder cancer,
bladder stones, or bleeding prostate tissue; requires camera exam of the bladder
(cystoscopy) and imaging to rule out cancer.

* Recurrent urinary tract infections (two or more in six months) - means urine is sitting in the
bladder too long, letting bacteria grow; raises concern for stones or kidney damage from
backup.

* Rising creatinine or swollen kidneys on ultrasound (hydronephrosis) - shows urine is
backing up into the kidneys, which can cause permanent kidney damage if not relieved
quickly.

* Symptoms not improving with maximum medicine - may mean severe blockage, a bladder
muscle that's too weak to push, bladder stones, scar narrowing of the urethra (stricture), or
bladder cancer; needs pressure-flow testing (urodynamics) and cystoscopy.

Treat it — in this order

1. Lifestyle modification: reduce caffeine and alcohol, limit evening fluids, practice timed
voiding (scheduled bathroom trips every 2-3 hours) — Caffeine and alcohol irritate the
bladder and increase urine production. Limiting fluids before bed reduces nighttime
waking. Scheduled voiding prevents the bladder from getting overfull, which reduces
urgency. Symptoms improve modestly within days—you feel more in control.

2. Alpha-blocker: tamsulosin 0.4 mg daily or alfuzosin 10 mg daily — Blocks alpha-1 receptors
in the prostate and bladder neck smooth muscle, making them relax like releasing a tight
fist. Urine flows easier within 48 hours to 2 weeks, reducing hesitancy (delay starting),
weak stream, and urgency. AUA/EAU first-line for moderate LUTS.

3. 5-alpha reductase inhibitor: finasteride 5 mg daily or dutasteride 0.5 mg daily — Blocks the
enzyme that turns testosterone into DHT (dihydrotestosterone, the hormone that feeds
prostate growth). Over 6-12 months, the prostate shrinks by 20-30%, relieving obstruction
and improving flow. Also lowers risk of acute retention and surgery by 50% (PLESS, MTOPS
trials). AUA/EAU first-line for prostate above 40 grams.
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4. Combination therapy: alpha-blocker (tamsulosin) plus 5-alpha reductase inhibitor
(finasteride or dutasteride) for moderate-to-severe LUTS or prostate volume above 40 mL -
Alpha-blocker gives quick relief by relaxing muscle, while 5-ARI shrinks the prostate over
time and prevents long-term worsening. CombAT and MTOPS trials show combination cuts
symptom progression and surgery need more than either drug alone. AUA/EAU
recommends for larger prostates or bothersome symptoms.

5. Minimally invasive or surgical intervention: TURP (transurethral resection of prostate),
HoLEP (holmium laser enucleation), UroLift, or Rezum (water vapor thermal therapy) for
severe symptoms, medication failure, recurrent retention, kidney injury, or bladder stones
— Physically removes or pushes aside prostate tissue blocking the urethra, opening the
channel immediately. Flow improves, leftover urine drops, and bladder pressure normalizes
within days. TURP and HoLEP are most durable (lowest reoperation rate). UroLift and
Rezum offer faster recovery and fewer side effects but higher chance of needing repeat
treatment (AUA/EAU surgical guidelines).

Your top priorities at the bedside

1. Perform bladder scan to measure post-void residual (PVR) volume within 10 minutes after
the patient urinates, and report immediately if volume is greater than 200 mL. — why: High
post-void residual (urine left in the bladder after urinating) above 200 mL signals severe
obstruction that can cause hydronephrosis (kidney swelling from backed-up urine), kidney
damage, and increased urinary tract infection risk; volumes above 300 mL often require
catheter placement.

2. Palpate the lower abdomen (area below the belly button) for a firm, tender mass and ask
about inability to urinate; if acute retention is suspected, notify the provider immediately
for catheter insertion. — why: A distended bladder (swollen from retained urine) feels like a
firm balloon above the pubic bone and causes severe pain; delaying catheter placement
beyond 6 to 8 hours increases risk of bladder rupture, permanent bladder muscle damage
(detrusor decompensation), and obstructive kidney injury.

3. Check serum creatinine (a kidney function blood test) and compare to prior values; report
any elevation above the patient's baseline immediately. — why: Chronic urinary obstruction
from BPH causes hydronephrosis (kidney swelling) and post-renal acute kidney injury
(kidney damage from urine backing up); rising creatinine signals worsening kidney function
that may require urgent catheter drainage or surgical prostate removal to save kidney
tissue.
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